JOURNAL 


THE CHEMICAL SOCIETY. 


Committee of Publication ; 
H. E. Armstrong, Ph.D., F.R.S. H. F. Mortry, M.A., D.Sc. 
E. Arxrnson, Ph.D. W. Ramsay, Ph.D., F.R.S. 
A. Crum Brown, D.Sc., F.R.S. J. Mittak THomson, F.R.S.E. 
Wyrnonam R. Dunstam - | T. E. Torr, Ph.D., F.R.S. 
H. McLgop, F.R.S. W. P. Wrwne, B.Sc. 
R. Metpo.a, F.R.S, 


Editor : 
€. E. GRovEs, F.R.S. 


Sub- Editor: 


A. J. GREENAWAY. 


Abstractors : 
N. H. J. Mruugr, Ph.D. 
. T. Moony, D.Sc. 
. M. H. Muwro, D.Se. 
. G. NicHoxson. 
J. 
.W 
.C. 


_ $8. B. Asner Aron. 
D. Benprx. 
A. G. Buoxam. 
C. H. Boruamtiey. 
B. Brauner, Ph.D. 
B. H. Brover. 
H. G. Corman, Ph.D. 
H. Crompron. . Rovrtepek, B.Sc. 
L, De Konrneu. J. Sarin. 


W. D. Hatusvrron, M.D., B.Sc., W. Tare. 
F.RS8. James Taynor, B.Sc. 


F. 8. Krprine, Ph.D., D.Sc. J. B. Trivers, Ph.D. 

J. W. Learusr, Ph.D. . J. Wane, B’8e.~ (Ix. W.) 

A. R. Live. J. Watker, DSc., Ph.D. (J. W.) 
D. A. Lovuts. W. P. Wynne, B.Sc. 


Pope. 
. Prevost, Ph.D. 
RossiTER.- | 


Re aH o 


a) 


Vol. LX. 
1891. ABSTRACTS. 


LONDON: 
GURNEY & JACKSON, 1, PATERNOSTER ROW. 
1891. 


LONDON : 


HARRISON AND SONS, PRINTERS IN ORDINAKY TO HER MAJESTY, ST. MARTIN’S LANE. 


CONTENTS. 


ABSTRACTS OF PAPERS PUBLISHED IN OTHER JOURNALS :— 


General and Physical Chemistry. 


J 
> 
Q 
ic] 


Ames (J.8.). Some Gaseous Spectra: Hydrogen, Nitrogen  . 

Ames (J.8.). Relations between the Lines of various Spectra . 

BorsBaUDRAN (L. DE). Spark Spectrum of Gadolinium Chloride ° 

Anpres (A.). Spectroscopical Properties of Russian Oil of Peppermint . 

REGNARD (P.). easurement of the Quantity of Light that enters Water . 

BucHKREMER (L.). Change of Volume on Mixture of Two re and its 
Influence on the Refractive Power 

GuiapstoneE (J. H.) and W. HisBerr. Secondary Batteries , . 

MaGwaNIini (G.). Electromotive Force of a Metal in a Series of Electro- 
lytes ° ° ° : ° 

Le Cuatetier (H. ). Electrical Resistance of Metals ‘ 

ARRHENIUS (S.). Electrical Conductivity of Salts in the Bunsen Flame 

KisTIAKOFFSKY (W.). Aqueous Solutions of Double Salts . . ° ° 

TamMMAN (G.). Isomerism of the Metaphosphates ° 

Brown (J.). Electrification of Effuvia from Chemical or Voltaic 
Reactions ‘ 

Gore (G.). Changes of Property ‘of Amalgams by Repeated Fusion ‘ ° 

ALLIHN (F.). Rise in the Zero Point of Thermometers of Jena Glass . . 

Pioxerine (S. U.). Expansion of Water and Other Liquids. 

Barus (C.), Pressure Variations of Certain _ ee Boiling 
Points . ° 

Lespreav (R.). Raoult’ 5 Ebullioscope 

StoHMANN (F.) and H. LaneseEin. Thermochemistry of Fats and Fatty 
Acids . ° ° 

Kizrnsticx (0.). " Determination of Specific Gravity of Solids . : ° 

Ramsay (W.). Dissociation of Selenium Chloride . . . ° 

SUTHERLAND (W.). New Periodic Property of the Elements. 

CaRNELLEY (T.). Approximate Algebraic Expression of the Periodic Law. 

Pranok (M.). Osmotic Pressure . ° ° ° 

Kaysee (H.) and OC. Runes.” Spectra of the Alkali Metals. * % 

Nastini (R.). Dispersive Power of OrganicCompounds . 

KanonnixkorF (I. 1.). Relation between the Refractive and Rotatory Powers 
of Chemical —- 

Green (A. G.), OC. F. Cross, and E. J. Bevan. New Photographic 
Method . 

Mercier (P.). Action of Borax in Developers for Photographic Plates. 

Wiepemann (E.). Optical Notes ‘ ‘ ° 


CS CSCON N3HFh6 PO ch NNNK 


PascnEen (F.). Contact Difference of Potential of Metals . 

TamMANN (G.). Electrical Conductivity of Precipitated Membranes . 

Trétscu (J.). Influence of Water of ee on the Electrical Con- 
ductivity of Salt Solutions ° ‘ , ‘ . ‘ 

CurovsHtcHorFrF (P.) and W. Pasnkorr. Electrical Conductivity of Salt 
Solutions . 

Noygs (A. A.). Solubility of Mixtures of Electrolstien ally Dissociated 
Substances. . . 


Pr 


iv CONTENTS. 


Dracovmis (E. J.). Method of determining Thermal Expansion for ane 
Quantities of Heat . ; 

GentEsEr (A.). Estimation of the Specific Gravity of ‘Frothy Sy rups. 

Hormann (A. W.v.). Dissociation Phenomena . 

Maenanini (G.). Influence of Mineral Acids on the Velocity of the Re- 
action between Bromic and Hydriodic Acids . 

WILDERMANN (M.). Velocity of the Halogenisation of Fatty Hy ‘drocarbons 

Sapanféerr (A.). Cryoscopic Investigation of Colloidal Substances ‘ 

Wisticenvs (H.). Apparatus for Distillation under Reduced Pressure 

Reteers (J. W.). Isomorphism . 

Lone (J. H.). Circular Polarisation of certain Tartrate Solutions 

Brooks (E. E.). Phosphorescence of Lithium Compounds in Vucua, and 
Spectra of Coated Terminals . . Z . , ° : 

T.eumann (O.). Crystalline Liquids 

AnpreEws (T.). Passive State of Iron and Steel . 

Barus, (C.).. Effect of Pressure on the Electrical Conductivity of Liquids . 

Maenanini (G.), Electrical Conductivity of Borie Acid Solutions in Pre- 
sence of Dulcitol 

Gruirritus (E. H.). Determination of Boiling and F reezing Points by n means 
of the Platinum Thermometer ‘ . ‘ ‘ 

STronMANN (F.). Heat of Combustion of Organic Compounds . 

StonMinn (F.). Relations of the Heats of Combustion of Solid Bibasic 
Acids to those of Gaseous Hydrocarbons. ‘ ° 

Lata (U.). Compressibility of Mixtures of Air and Carbonic Anhydride 

PerM4n (E. P.).. Experiments on Vapour Density .- . 

MacGrreor (J. G.). Variation of Density with Concentration cf Weak 
Aqueous Solutions of certain Salts . ° ° . . . ° 

TRAUBE (J.). Dissociation Hypothesis of Arrhenius 

TrussewitscH (A. A.). Surface Tension of the Halogens 

KEHRMANN (F.). Influence-of Mass on Chemical Processes. 

Baper, (R.), Affinity Constants.of Organic Acids 

Hunt (T.8.). Coefficient of Mineral Condensation in Chemistry 

Hempst (W.). Reactions at High Temperatures and Pressures . 

Scnutz (H.). Apparatus for Fractional Distillation in a Vacuum 

I{empet (W.). Error in the Principle of the Ordinary Exsiccator 

CaMERER (W.). Absorption Plates of Wood Wool 

Lowenuerz (R.). Molecular Refraction of Substances containing Ni itrogen 

Dv Bors (H. E. J. G.) and H. Rusens. Refraction and Dispersion in 
Certain Metals ° ° ° 

Rieorzot (H.). Absorption Spectrum ‘of Iodine Solutions 

ScnarF (P.). Gas Battery. . 

PascHEN (F.). os ate of E.M.F. between Mercury and. an Electro- 
lyte 

BertaELor ( D. ). " Conductivities ‘of Isomeric Organic “Acids and their Salts 

Biimxke (A,). Connection between the Theoretical and Empirical Iso- 
thermals of Mixtures ‘ 


STOHMANN (F.) and C. Kreser. The Hydrogenation of Closed Chains 

Couson (A.). Endothermic and. Exothermic Reactions of Organic Bases 

Amagat (E. H.). Cowmpressibility of Gases: Results with Oxygen, Hydro- 
gen, Nitrogen, and Air . ‘ ‘ ‘ : 


GaxitzineE (B.). Dalton’s Law . 

Joty (J.). Method for Determining the Absolute Density of a Gas ‘ 

Masson (O.). Relation between the Boiling Points, Molecular Volumes, 
and Chemical Characters of Liquids 

Youne (S.). Relation between the Boiling Points, Molecular Volumes, 
and Chemical Characters of Liquids. 

HfEBrLBoRN (E.). Connection between the Critical Data of Liquids and their 
Chemical Constitution 

CV\RTENMEISTER (R.). Viscosity of Liquid Carbon | Compounds and its 
Relation to Chemical Constivution. .-. ° 


PAGE 


142 
142 
143 


144 
145 
145 
146 
146 
249 


249 
249 
250 
250 


CONTENTS, 


Paw LEwskI (B.). Influence of Pressure on Dissociation . 

Rieckk (E.). Continued Dissociation and the Vapour Density of Sulphur . ‘ 

Trmoréerr (W.). Effusion of Gases through a Narrow ear at Different 
Temperaturcs : . : . 

Vernon (H. M.). Law of Diffusion of Liquids . ‘ . . ° 

Wiepesvure (0.). Hydrodiffusion 

Steran (J.). Evaporation and Dissolution Considered as Processes of 
Diffusion . , . : ° ° 

Winker (L. W.). Solubility of Gases in Water . . 

Raovtt (F. M.). Vapour Pressure of Solutions . 

Doyer (J. W.). Determination of Solubility Coefficients 

Lg Buanc and A. A. Noygs. Augmented Solubility . 

Mazzorto (D.). Cryohydrates of Mixtures of Salts. 

Nernst (W.). New Application of the Cryoscopic Method to the Deter- 
mination of Molecular Weights . 

BrecKMANN (E.). Determination of Molecular Weights by the Ebullition 
Methed . ‘ 

Borttzmann (L.).. Osmotic Pressure from the Standpoint of the Kinetic 
Theory of Gases . : 

Cramician (G.). The Molecular Theory and Electrolytic Dissociution ‘ 

TravBE (J.). The Association Hypothesis in its Relation to the Theories of 
Clausius and Van’t Hoff . . . 

CiaRKE (F. W.). Concordance in Atomic Weight Determinations . ° 

Futpa (H.). Sulphonation of Quinoline and Phenol . ‘ 

Briut (J. W.). Measurement of Refractive Indices at High Temperatures 
by means of the Total Reflectometer ° ° : . 

Fock (A.). Explanation of Optical Activity ° 

Lévay (E.). Relation between Electrical and Chemical Energy ii in Galvanic 
Cells. 

Burcu (G. J.) and V. H. VELEY. Variation of E.M. F. of ‘Cells of certain 
Metals, Platinum, and Nitric Acid. 

OBERBECK (A.) and A.J. Evie. Electromotive Force of Galvanic Elements 

Cantor (M.). Chemistry of the Accumulator . . . 

ZauN (G. H.). Electrical Resistance of Bismuth ‘ 

Arrnenivs (S.). Conduction of Electricity by the Vapours of Heated 
Salts ° 

OstwaLp (W.). Conduetivity of Isomeric Organic Acids and their 
Salts ‘ . : . ‘ : . . . . . , 

BERTHELOT (D.).. Conductivity of Isomeric Organic Acids and their 
Salts ‘ ° ° ‘ ‘ : . ° ‘ . . 

OBERBECK (A.). Electrical Behaviour of Precipitated Membranes 

Errera (L.). Relation between Atomic Weight and Magnetism . 

VicentTi NI (G.). Thermal Dilatation of Liquid Bismuth near its Melting 
Point . 

Pickerine@ (S. U.). Deterininations of the Heat Capacity and Heat of 
Fusion of some Substances to test the Validity of Person’s Absolute 
Law ‘ , ‘ ‘ ‘ . . ° ‘ : ‘ . 

Scueurer-KestNER. Use of the Calorimetric Bomb for the Determination 
of the Heat of Combustion of Coal. 

Marevtes (M.). Dalton’s Law . 

Brin (J. W.). Determination of the Specific Gravity of Viscid Sub- 
stances . 

ScuxrB.eR (C.). Determination of the Specific Gravity of Viscid Sub- 
stances . . . ° 

ARRHENIUS (S.). "Hypothesis of Electrolytic Dissociation 

Nasini (R.). Nature of Osmotic Pressure . 

Montemartin« (C.). Velocity of Decomposition © of Nitrous Acid in 
Aqueous Solution . : 

Noyes (W.A.). Unit of Atomic Weights . . . . ‘ . ° 

Prup’HommME. Mordants and the Periodic Law . , ‘ ‘ . 


vi CUNTENTS. 


Guertetmo (G.). Modification of the Sprengel Pump ° ; 

Briut (J. W.). Refraction and Chemical Constitution of Gases and 
Vapours . ® ° ‘ ° . . . 

Brix (J. W.). Refractive Indices of Water 

Briut (J. W.). Relation between the Spectrometrical Constants and 
Chemical Constitution of Epichlorhydrin, — Paracet- 
aldehyde, and Benzene . 

Bertuetor (D.). Basicity of Acids deduced from their * Conduetivity 
Monobasic and Bibasie Acids ° ° ° 

BertuHeor (D.). Conductivities of Tribasic Acids 

OstwaLp (W.). Conductivity of Organic Acids . 

Bertuetot (D.). Conductivity of Organic Acids 

HEILBoRN (E.). Specific Heat of Mereury . 

ee (J.). Heat of Combustion and Constitution of Organic ‘Com- 
pounds 

Bruut (J. W.). Relations between the Heats of Combustion and Structural 
Formule of the Alkylene Oxides, Acetaldehyde, and its a areas 
Trimethylene and Benzene : 

Lata (U.). Compressibility of Mixtures of Air and Hydrogen 

Barus (C.). Compressibility of Hot Water and its Solvent Action on 
Glass 

Lunecer (G.) and O. Nevpere. Determination of Vapour Densities 

Lorentz (H. A.). Kinetic Molecular Theory of Dilute Solutions ° 

BottzMANnN (L.). Osmotic Pressure and the Kinetic Theory of Gases 

TRavBE (J.). Dissociation Hypothesis ° . ° . 

LEtiMANN (E.) and H. Gross. Aflinity of Bases 

RerormatTsky (S.). Velocity of Reaction in Gelatin . 

Stunt (M.). New Automatic Mercury Air-pump, with Arrangement for 
Self-action by Means of Water Pressure. ‘ 

Hartiey (W.N.). Relations between the Lines ‘of Various Spectra ‘ 

O1szewskI (K.). Absorption Spectrum and Colour of Liquid Oxygen 

Drstanpres (H ). New Method of Investigating Faint Bands in the Spectra 
of Hydrocarbons ° ‘ ° ‘ ° . . ‘ ° ; 

Guapstone (J. H.) and G. Grapstronr. Refraction and Dispersion of 
Fluorobenzene and Allied Compounds . ‘ ‘ 

Barrer (P.) and L. Roux. Dispersion of Organic Compounds : Ethereal 
Salts : ° 

Briar (J. W.). Relations between Dispersion and Chemical Constitution . 

Watrter (B.). Optical Properties of a-Bromonaphthalene . , 

Becqueket (H.). Phosphorescence of Minerals under the Influence of 
Light and Heat. 

Brpwsatt (S8.). Experiments with Selenium Cells ‘ ° 

Guapstone (J. H.) and W. Hispert. Chemistry of Secondary Batteries . 

Havussknecut (G.). Electrical Phenomena developed i in the Formation of 
Solid Carbonic Oxide . . 

Rosa (EK. B.). Specific Inductive “Capacity of Electrol) tes . 

Braun (F.). Observations on Electrolysis . * 

Drupe (P.) and W. Nernst. Influence of Temperature and the State of 
Aggregation on the Behaviour of Bismuth in the Magnetic Field . 

Cartirtet (L.) and H.Cotarpgav. Determination of the Critical Tempe- 
ratures and Pressures, especially of Water 

RicHarpson (A.E.). Specific Gravity of a on a Function of its Boiling 
Point and Molecular Weight . . ° : 

Swart (A. J.). Laws of Dissociating Gases 

ANDREAE (J. L.). Constant Vapour Pressure 

Varigns (J: G.C.). Vapour Pressure of Copper Potassium Chloride and 
its Solutions ; 

Dreterici (C.). Vapour Pressures of some ‘Aqueous Salt Solutions at 0° 

Beckmann (E.). Apparatus for Freezing Point Determinations 

Rieke (E.). Thermal Potential for Dilute Solutions . 


CONTENTS. 


Discussion on the Theory of Solution 

Masson (O.). Deductions from the Gaseous Theory of Solution 

PickERING (S.U.). Deductions from the Gaseous Theory of Solution 

Ramsay (W.). Some Ideas about Solution . 

—— (G.). Solubility of some Substances in Mixtures of Water and 

cohol . ° ° ° ° . 

BopLANDER (G.). Solubility of Mixed Salts i in Water ‘ ° 

Conrap (M.) and C. Briicxxer. Determination of Affinity Coefficients 

Evans Pe P.). Rate of Decomposition and Stereochemistry of Chlor- 
hydrins . . ‘ , : ° ° . ° ° : . ° 

Cranes (A.). Action of Water on Normal Salts of Amines of the Paraffins 

ScHLEIERMACHER (A.). Boiling Point Determinations with Small Amounts 
of Material ° . . ° ‘ ° ° 

TravuBE (J.). Theory of Dissociation . é ° . . ° ° 

Watson (G.). Precipitation ; . : ° ° 

Wetts (H. L.). Automatic Mercury Pump . : ° . ° 

CLARKE (F. W.). Atomic Weights. 

Kayser (H.) and C. Run@x. Spectra of the Elements of the Second 
Periodic Groups : 

Lemoine (G.). Chemical Effects of Light : " Measurement of Physica! Ab- 
sorption . 

Sack (P.). Determination of the Maximum Conductivity of very Dilute 
Copper Sulphate Solutions. 

Pieron (L.). Thermochemistry of Platinic Chloride and its Compounds 

BertHerot. Calorimetric Data . e ‘ 

Massot (G.). Thermochemistry of Bibasic Organic Acids . 

Jaun (H.). Thermochemistry of Dextrotartaric and Levotartaric Acids 

Scamipr (G. C.). Vapour Pressures of Homologous Compounds 

Heitporn (E.). Critical State of Liquids . ° ° ° ° ° 

Watp (F.). Adhesion at the Freezing Point , 

Lemoine (G.). Dissociation of Amylene Hydrobromide under Low Pres- 
sures. ° ° ° ° 

THOULET (J.). Diffusion of Fresh Water into Sea Water . . 

Picxerine (S. U.). Cryoscopy of Dilute Solutions . 

Travse (J.). Freezing Points of Dilute Aqueous Solutions ‘of Non- Electro- 
lytes and Electrolytes ; . ; . 

TravBeE (J.). Electrical Conductivity and Freezing Point ‘ 

Eyxman (J. F.). Cryoscopic Behaviour of Aqueous Cane-sugar Solu- 


tions . . 
Picxerine (S. U.). Theory of Dissociation into Ions and its Conse- 
quences . ° ° 
Pickxextne (S. U. ). Association versus "Dissociation i in Solutions . 
Lupton (S.). Reduction of the Results of Experiments with Special 
Reference to the Hydrate Theory of Solution. ‘ 
Pickenine (S. U.). Reduttion of the Results of Experiments on the 
Hydrate Theory of Solution . 
aves (E. H.). Reduction of the Results of Experiments on the Hydrate 
Theory of Solution . 
_Picxenine (8S. U.). Objections ‘to the Work on Sulphuric 4 Acid Solu- 
tions . . 
Trevor (J. E.). Solutions of Double Salts . ° 
Buarez (C.). Influence of Inorganic Potassium Salts on the Solubility of 
Potassium Hydrogen Tartrate 
Burarez (C.). Influence of Potassium ‘Halides on the ‘Solubility ‘of Normal 
Potassium Sulphate 
Roszkowski (J.). Influence of Temperature on the Limits of the Explosion 
of Gaseous Mixtures. ‘ ‘ F 
Buppez (E.). Dead Space in Chemical Reactions . 
MEYERHOFFER (W.). Factors of Energy 
Kimaet (G.). Rotatory Dispersion of ‘Tartrates 


Viii CONTENTS, 


Hiaees (G.). Sensitisers for Rays of Low Refrangibility ° . . 

Logs (M.). Is Chemical Action Affected by Magnetism “ys 

Cattenpar (H. L.) and E. H. Gairrirus. Standardising Plotinum Ther- 
mometers . . : . : 

Jones (H.C.). Determination of the Boiling Point with Small "Quantities 
of Material ° . 

SToHMANN (F.) and C. Kuper. "Hydrogenation of Closed Chains 

Briut (J.W.). Determination of the Specific Gravity of Viscid Substances 

Mé.rer (J.). Diffusion of Ammonia through Water and Alcohol 

Arruenivs (S.). Hypothesis of Electrolytic Dissociation 

Nernst (W.). Distribution of a Substance between Two Solvents 

Auticn (P.). Relation between Affinity and Partition Coefficients in Im- 
miscible Solvents . ° . . 

LELLMANN (E.) and H. Gross. Affinity Coefficients of Bases . 

ScutKarerr (A.). Velocity of Reaction between Metals and Halogens 

Maewanint (G.). Reaction between Ferric Salts and Soluble Thiocyanates. 

LizsReicn (O.). Dead-space in Chemical Reactions ‘ . 

Ostwatp (W.). Autocatalysis 

Rereers (J. W.). Isomorphism . 

Briut (J. W.). Vacuum Desiccator arranged for Evaporation at any ‘Tem- 
perature 

Ever (J. M.). New Bands and Lines in ’ the Emission Spectrum of the 
Ammonia-Oxygen Flame 

Nasrnt (R.) and T. Costa. Molecular Refractive Energy of some Methyl- 
sulphine Derivatives . 

Exttineer (H. 0. G.). Strength of Solutions estimated by their ‘Refraction 

RosENTHAL (J.). Electrical Conductivity of Solid Electrolytes . . 

Le CuarsiierR (H.). Molecular Changes in Metals as shown by their Elee- 
trical Conductivity . : 

Hartwie (K.). Molecular Conductivity of Acids in Various Solvents 

Exner (F.). Electrochemical Investigations “ 

Van per Waats (J. D.). Formule for Electrolytic Dissociation 

Trectvu (N.). The Nature.of Flame 

BEeRTHELOT and Matienon. Thermochemistry of Organic Chlorine Com- 

unds . . ° 

De Soncnaxa. Constitution and Heat of "Formation of Bibasic Erythr- 
oxides . ° ‘ : , ‘ ‘ ° ° ‘ ‘ ‘ ° 

Massox (G.). Thermochemistry of Propionic Acids and of the Alkaline 
Propionates ‘ ‘ ‘ , ‘ ‘ ‘ , . ‘ , 

Timorferr (W.). Heat of Dissolution of Carbon Compounds in Various 
Alcohols . ° ° 

BertHetor and MatiGNon. " ‘Themochemistry of the Camphene Series 

Mov tin (A.). Atomic Weights and the Densities of Liquids 

ScHatt (C.) and L. Kossaxowsky. Study of Evaporation ‘ 

Beckmann (G.). Determination of Molecular Weights by the Boiling 
Point Method. ‘ 

Encet. Influence of Alkaline Bases on the Solubility of Alkaline Salts 

Buiarez (C.). Influence of Potassium Salts on the Solubility of Potassium 
Chlorate . . ° . ‘ . ° ; ° . . 

Van DER WAALS (J. D). Magnitude of the Pressure in Coexisting Phases 
of Mixtures, especially in Salt and Acid Solutions . P ‘ : 

IsaAACHSEN (D.). Change of Colour of Salt Solutions . ‘ ° 

Sxrave (Z. H.). Theory of Double Linkage . : 

De Latanpe (F.). Copper Oxide Battery . . 

Le Branc (M.). Electromotive Forces of Polarisation . ° ° 

Timorféerr (W.). Specific Heats of some Solutions . ° ‘ ° ° 

ARRHENIUS (S.). Heats of Neutralisation . 

Huvricus (G.). Calculation of the Boiling Point of a Liquid ‘under r any 
Pressure . . 

NevBere (O.). Vapour Density of Ammonium Chloride ° . ° ° 


CONTENTS. 


Aytornr (C.). Vapour Pressure of Water up to 200 Sones 

Dunem (P.). A Theorem of Willard Gibbs. : ° 

Hinricus (G.). Calculation of Molecular Volumes 

TravBe (J.). Capillarity Constants of Organic Substances in in Aqueous 
Solution . ° . 

Guye (P. A.). Determination of Molecular. Weight at the Critical Point . 

Van Bristert (A.). Cryoscopic Observations é . 

Wank tyn (J. A.) and W. J. Cooper. Solution . ‘ ° 

Barus (C.) and E. A. Scunerper. Nature of Colloidal Solutions 

Berscu (W.). Interaction between Oxides and a of Heary 
Metals and the Halogen Compounds of the Alkalis 

Buearszky (S.). Velocity Coefficients of Bases . , 

Watp (F.). Energy Content in peta and inane 

Stunt (M.). Glass Air Pump 

Ercnnorn. Universal Gasholder ° 

BiLocHMANN (R.) and R. BLocHMANN. Lecture Experiment : Dissociation 
of Ammonium Chloride . . ° ‘ ° ° ° ° , 


Inorganic Chemistry. 


Kyretscu (R.). Properties of Liquid Chlorine . 

BornTRAGER (H.). Simple and Rapid Evolution of Pure Gases 

Moissan (H.). Atomic Weight of Fluorine . 

TimoréerF (W.). Solubility of Oxygen and Hydrogen in Water end in 
Alcohol . . 

Curtivs (T.). Hydrogen Nitride '(Azoimide) ° 

Loew (0O.). Catalytic Decomposition of Ammonium Nitrite 

BERTHELOT. Absorption of Carbonic Oxide by Earth. ; 

Fock (A.) and Kuss. Double Chloride and Dithionate of Barium 

SCHNEIDER (R.). Action of Hydrogen on Potassium Thalkium Sulphide 

BorsBaupDRAN (L. DE). Researches on the Gadolinium of Marignac 

BoIsBAUDRAN (L. DE). Equivalent of Terbia ° ° 

Mavro (F.). Ammonium Fluoroxymolybdate . 

RoTHENBACH (F.). Double Salts of Tungstic and Vanadic Acids 

AstrE (C.). Bismuth Oxyiodide . ‘ 

ScHUTZENBERGER (P.). Platinum Thiocarbide R 

GavuTiER (H.) and G. Cuarpy. Affinities of Iodine in "Solution ° 

BecqurRet (H,) and H. Moissan. Fluorspar from Quincié 

Costa (T.). Molecular Weight and Refractive Energy of Sulphur Di- 
chloride . , ° ° 

Lunee (G.) and M. Isuer. ‘Specific Gravity of Sulphuric Acid . ° . 

ROSENFELD (M.). Reduction of Oxygen Compounds with Sodium ° 

Fock (A.) and K. Kriss. Ammonium Pyrosulphite . 

Sestin1 (F.). Properties of some Beryllium Salts and of the Corresponding 
Aluminium Compounds . . ° 

Otto (R.) and D. Drewes. Magnesium Lead Chloride. . ° 

Mrnet (A.). Electrolysis of Fused Aluminium Chloride ° 

GuatzeEL (E.). Preparation of Chromium from Potassium Chromium 
Chloride and Magnesium 

Hertz (J.). Molecutar Weights. of Sulphur, Phosphorus, and Iodine in Solu- 
tion ° ° . . 

Dirte (A.). “Action of ‘Sulphuric “Acid on Metals . ° 

BoutzourgEAno. Selenites . 

Maumené (E. J.). Preparation of the Nitrogen Hydride NH, ° 

Curtivs (T.) and H. Scuvrz. Hydrazine _ and Haloid Salts (Halo- 
gen Diammonium Compounds) . 

Morssan (H.). Phosphorus Trifluoride . 

Motssan (H.). Preparation of Phosphorus Oxyfluoride 


x CONTENTS. 


Morssan (H.). Arsenic Fluoride . 

McCay (L. W.). Action of _— Sulphide on the Ortharsenates of the 
Alkali Metals. 

Scut TZENBERGER (P) and L. Sonitrzensercer. Certain Forms of 
Carbon . . ° 

PranaGe (A. J. A.). Allotropic Silver . ‘ ‘ . 

Wrieut (C. R. A.) and C. Tompson. Ternary Alloys 

Pesci (L.). So-called Ammoniacal wr — 

Goregv (A.). Manganese Oxides 

Fasris (G.). Violet Chromium Fluoride . ° 

GaRnteER (J.). Artificial Production of a Chromium Blue ° ° 

Piccrnt (A.). Action of Ammonia on Solutions of Normal Ammonium 
Titanofluoride. ‘ ° ° ° . ‘ ° 

Scunerper (R.). Atomic Weight of Bismuth . 

Smiru (E. F.) and H. F. Keurer. Action of Hydrogen Sulphide on certain 
Metallamines . . 

Wank yn (J. A.) and W. J. “Cooper. " Hydrog ° 

Musser (F.). Purification of Iodine from Chlorine ° 

KassNer (G.). Utilisation of Atmospheric Oxygen 

HinsBere (O.). Selenium . 

MeEnvELéErFF (D.). The Discovery of Nitrogen Hydride 

Lirxe (R.). Preparation of Hydrogen Phosphide 

Besson (A.). Combination of Ammonia with Phosphorus Chlorides and 
Bromides ° ° . 

Nicotas (M.). Preparation ‘of Pure Phosphoric Acid . 

PARTRIDGE (E. A.). Atomic Weight of Cadmium . ° 

Ricuarps (T, W.). Cuprammonium Compounds . . 

Haack (K.). Mercury Arsenates and Phosphates . ° : : 

Hernrze (J.). Ultramarine 

LiverstipGe (A.). Removal of “Gold from Solution and Suspension by 
Fungoid Growths . . 

Jouy (A.). Aammoniacal Derivatives of Ruthenium Nitrosochloride 

PatmMAER (W.). Iridioammonium Compounds . 

Curtivs (T.) and R. Rapennavusen. Hydrogen Nitride (Azoimide) . ‘ 

Vestry (V. H.). Conditions of Chemical Change between Nitric Acid and 
Certain Metals ° . . . . . ° 

Mrnet (A.). Electrometallurgy of Aluminium . ° ° . 

CrassEn (A.). Atomic Weight of Bismuth . 

ANTONY (Vv .) and A. Luccuest. Auric Sulphide | . 

Amat (L.}. Conversion of Sodium atl into Sodium Hydrogen 
Phosp hite . . 

BrEsson (h.). Silicobromoform ‘ . P 

JOaNNIS. Sodamide and Disodammonium Chloride 

JOANNIS. Combination of Ammonia with Chlorides 

Morse (H. N.) and J. Wuirs. Dissociation of ne Oxide - Means 
of Metallic Magnesium . , ° 

WeLp (F.C.). Melting Point of certain Alloys ° 

Lvuepekine (C.). Hydrated Lead Oxide 

Hrrscu (A.). Copper Arsenates . ° 

Rousseau (G.). Hydrated Sodium Manganites . 

Raruks (B.). The Carbon of Spiegeleisen . 

Rartuke (B.). Crystalline Ferromanganese . 

Sevpert (K.) and K. Kossfé. Atomic W eight of Rhodium 

Warper (R. B.). Coefficients of Volatility for Aqueous Hydrochloric Acid 

Ixosvay (I.). Is it possible to form Ozone by Lowering the a of 
a Flame? Is there Ozone neara Flame? . 

Amat (L.). Conversion of Sodium Pyrophosphite into Phosphite 

Warren (H.N.). New Form of Silicon . 

Besson (A.). Action of Hydrogen Iodide on Silicon Chloride 

Beutuetor. Action of Heat on Carbonic Oxide. ; 


ae i  -. 


CONTENTS. 


BERTHELOT. Reaction of Carbonic Oxide . 

WINKLER (C.). Reduction of Oxygen Compounds by Magnesium 

BopiLanveEk (G.). Rubidium Barium Dithionate 

Lea (M.C.). Allotropic Silver . ° ° - . 

Hattock (W.). New Method of making Alloys . ° ° ‘ . ° 

Rriowarps (T. W.). Atomic Weight of Copper . 

AspétH (A. v.). Artificial Cryolite and the Dissociation of Aluminium 
Fluoride. ° ° . 

Osmonp (F.). Carburation of Iron by the Diamond 

Vienon (L.). Formation of Coloured Lakes 

Vizes (M.). Bromo-nitro-compounds of Platinum 

Lerpré (E.). Double Nitrites of Rhedium . . 

Vernon (H.M.). Silent Discharge and Chlorine 

Knapp (F.). Magnus’ “ Black Sulphur” ‘ 

Fook (A.) and K. Kriss. Thiosulphates . 

Sroxiasa (J.). The Soluble Phosphorie Acid Compounds ‘of Super- 
phosphates. . ° 

Kriss (G.) and H. Moran. Beryllium ‘ 

Cawtey (J.). Behaviour of Preparations of Zine Sulphide . 

Brauner (B.). Atomic Weight of Lauthanum . . : 

Meineke (C.). Atomic Weight of Chromium 

FriepHermM (C.). Molybdovanadates . 

PETERSEN (E.). Vanadium Fluorides . 

Szusert (K.). Atomic Weight of Osmium ‘ 

Srvpert (K.). Atomic Weights of the Platinum Metals 

Mortey (KE. W.). Volumetric Composition of Water . . 

Fiieti (M.) and F. Crosa. Preparation of Hydrobromic Acid . 

Enegt. Two New Modifications of Sulphur. , 

Frizpet (C.). Orystalline Form and Optical Properties of Engel’s Crystal- 
line Modification of Sulphur . 

Corerax (A.). Volatility of Sulphurie Acid at Ordinary Temperatures ° 

Hotust (A.) and R, Orro. Formation of Dithionic Acid from Sodium 
Sulphite . ° . . ° . . . . ° . . . 

TravBeE (M.). Sulphuryl Peroxide (Holoxide) 

SapatieR (P.). Boron Hydride . ° ° 

Morssan (H.). Boron Triiodide . 

Besson (A.). Action of Hydriodic Acid on Boron Bromide 

SaBatiER (P.). Boron Sulphide . 

SapaTier (P.). Boron Selenide : 

Besson (A.). Action of Hydrogen Bromide on Silicon Chloride . 

MarsHatt (H.). Potassium a . . 

Rosenretp (M.). Sodium . 

Ginrz. Argentous Compounds . 

WeEEREN (J. M.). Cause of, the Slight Solubility of Chemically ‘Pure Zine 
in Acids . ‘ 

Meyer (G.). Determination of the Molecular Weight of some Metals 

Orto (R.) and D. Drewes. Magnesium Lead Iodide . . P 

Betrenporrr (A.). Earths of the Cerium and Yttrium m Groups 

ScHuMANN (J.). Amalgams. 

Anpré (G.). Ammoniacal Mercuric Chlorides 

Viarp (G.). Basic Magnesium and Zine Chromites and Normal Cadmium 
Chromite . . . ; 

Pécnarp (E.). New Oxygen Compound of ‘Molybdenum ‘ 

PfécnarD (E.).. New Oxygen Compound of Tungsten . 

Kriss (G.) and K. OnnMats. Thiovanadates . 

Kravss (A.) and V. Meyer. Slow Combustion of Gaseous Mixtures . 

Keiser (E. H.). Atomic Weight of Oxygen ° . 

Noyes (W. A.). Atomic Weight of Oxygen 

MarcutEwski (L.). Reaction between Hydrogen ‘Arsenide and Silver 
Nitrate . ° . . ° ° ° ‘ ‘ ; ° . 


xii CONTENTS. 


Hrrcencock (R.). Action of Light on Silver Chloride . ‘ 

Morssan (H.). Preparation of Crystalline Barium and Calcium Fluor- 
chlorides , ° 

Winx er (C.). Reduction of Oxides by Magnesium 

Kwasnik (W.). Action of Ammonia on Zine Chloride 

Seusert (K.). Basic Zinc Sulphite . 

Van Lessen. Nitrite of Potassium, Lead, and Copper. 

Wrient (C. R. A.) and C. THOMPSON. har | Alloys . ‘ ‘ ° 

Werieut (C. R. A.), C. Thompson, and J. T. Leon. Ternary Alloys: 
Method of Graphic Representation 

Reteers (J. W.). Decomposition of Potassium Manganate by Ammonium 
Salts. 

KerurMann (F.) and M. FREmnxer. Complex Inorganic Acids : Phospho- 
tungstic Acids ° ‘ ‘ ‘ ~ 

Moret (J.). Hydrate of Potassium Stannichleride 

HensGeEn (C.). Sublimation of Antimony Trichloride. 

Matraey (E.). Metallurgy of Bismuth ‘ ‘ 

Meyer (V.). Bismuth Bromide. . 

Roperts-Avusten (W.C.). Certain Properties of Metals considered in re- 
lation to the Periodic Law . ‘ . . . 

ScHNEIDER (E. A.). Colloidal Sulphides of Gold. ‘ 

Myuius (F.) and F. Forrstrer. Derivatives of Carbonyl Chloraplati- 
nite ° 

PALMAER (W.). Iridioammonium Compounds ° 

Feit (W.) and K. Kusrerscuxy. Preparation of Hydrobromic Acid. 

Curtivs (T.). Diammonium Semisulphate . . 

Mivet (A.). Electrolysis of Fused Compounds of Boron and Silicon 

Warren (H. W.). Sodium and Potassium Nitrites ‘ ° 

Guntz. Silver Subchloride. ‘ 

Monp (L.) and R. Nasrnt. Some Physical Properties of Nickel Carbon 
Oxide and of other Nickel Compounds ‘ . 

RosenuerM (A.). Action of Platinic Hydroxide on Tungstates 

ScHNEIDER (R.). Atomic Weight of Bismuth. Composition of Commer- 
cial Bismuth and of Commercially Pure Bismuth . ° 

Picron (L.) Compounds of Platinie Chioride with Hy drogen Chloride 

JéRGENSEN (S. M.). Luteorhodium Salts . 

JORGENSEN (S. M.). Acid Luteorhodium and Roseorhodium Nitrates 

Lepvuc (A.). Gravimetric Composition of the Air 

Lepvc (A.). Specific Gravities of Oxygen, Hydrogen, and Nitrogen 

Lepierre (C.). A Property of Sulphur , : 

CHENEVIER (A.). Purification of Carbon Bisulphide 

Mutumann (W.). Isomorphism of Sulphur, Selenium, and Tellurium 

Poutenc (C.). Phosphorus Trifluorodichloride . ‘ 

Crayion (E. G.). Arsenious Oxide Solutions 

Besson (A.). Boron Phosphide . ° 

Besson (A.). Silicon Chloriodides 

Besson (A.). Silicon Bromiodides 

SapaTiER (P.). Silicon Selenide . 

Moissan (H.). Carbon Tetriodide . 

Guntz. Action of Light on Silver Chloride 

Moissan (H.). Silver Fluoride 

Lims (C.). Electrolysis of Barium Chloride 

Dennstept (M.). Hardening of Plaster Casts . 

Porstet (G.). Preparation of Crystalline Monocalcium Phosphate 

Caussg (H.). Action of Acetates on Monocalcium Phosphate 

LEPIERRE (C.) and M. Lacnwaup. Thallium ae 

Lepvuc (A.). Copper Hydrides ° ° 

Rovssrav (G.) and G. Tire. Action of Water on Basic Copper § Salts. 

STEINSCHNEIDER (J.). Copper Phosphates . ‘ ‘ 

heirs (G.). Erbium and Didymium . 


Swen WN r rr OCC eS SoS VAs 


OONTENTS. 


Szeusert (K.) and W: Potaarp. Melting Point and Crystalline Form of 
Aluminium Chloride. ° . ° 

Gautier (H.) and G. CHarpy. Action of Nitric "Acid on Iron . ° ° 

Bertuetor. A Volatile Compound of Iron and Carbonic Oxide. Nickel- 
carbon-oxide . 

GaRnIER (J.). Volatilisation of Nickel and Iron in Presence of Carbonic 
Oxide ‘ 

ScHUTZENBERGER (P). Volatility of Nickel in Presence of “Hydrogen 
Chloride . ° ° ° 

VorTMAnn (G.). Cobalt Dioxide. 

Recovra (A.). Action of Heat on Solutions of Chromic Sults. Green Salts 
of Chromium . 

Massienon (J.) and E. Vater. New Process for the Manufacture of 
Chromates 

Pécuarp (E.). Reaction of Chromic Acid with Barium | Hydroxide in 
Presence of Oxygen ° 

OvvrarD (L.). Zirconates of the “Alkalis ‘ ‘ ° , ‘ . 

Ovvrarp (L.). Zirconates-of the Alkaline Earths . ‘ , ‘ . 

Wir (T.). Antimony Pentasulphide . ‘ 

Morssan (H.). Action of Phosphorus Pentafluoride on “Heated Spongy 
Platinum ° . 

Joty (A.). -Osmium, Osmiamic Acid, and Osmiamates. ° ° ° ° 


Mineralogical Chemistry. 


Lixpstrém (G.). Bismuth Minerals from Gladhammar 

Hippen (W. E.) and 8. L. Penrretp. Hamlinite ‘ ° 

ScnuttreN (A. v.). Preparation of Artificial Molybdenite . 

Hamsere (A.). Flinkite and Heliophyllite from Sweden 

Hatte (E.) and H. Tavss.- Minerals-from Styria ° 

Meunier (S.). Fluorine and the Synthesis of Minerals . 

RaMMELSBERG (C.). Sigterite, a New Felspar ° ‘ 

Scaccui (E.). Minerals from Vesuvius : 

Datue (E.). Amphibolite from Habendorf, in Silesia . 

RaMMELSBERG (C.). Chemical Nature of Tourmaline . 

Kats (G. W.). Composition of Tourmaline. 

Kocu (M.).- Peridotite from the Harz ‘ 

Baéeerr (W. C.) and H. Bacxstrém. Minerals of the Garnet Group 

Kwop (A.). Minerals and Rocks in the Diamond Fields of South Africa 

SIcKENBERGER (E.). Natural Cement from Cairo . . ° 

Ippines (J. P.). Obsidian Cliff, Yellowstone Park 

Osann:(A.). Eruptive Rocks of the Cabo de Gata 

WEINSCHENK (E.). Meteoric Iron from Magura, Arva, Hungary 

Dana (E. 8S.) and H. L. Wetts. Selenium and Tellurium Minerals from 
Honduras ° ° . ‘ ° ° ‘ . 

BercqvuereEt (H.) and H. Morssan. Fluorspar from Quincié 

Ropertson (J. D:). New Variety of Zine Sulphide 

Gentu:(F. A.). “Tetradymite, Iron Pyrites, Quartz Pseudomorphs, Scapo- 
lite, Allanite,’ &c. ‘ 

Fremy (E.) ‘and ‘A. VEENEUIL. Synthesis of Rubies ° é ‘ ‘ 4 

Duptey (W. L.). Curious Occurrence of Vivianite . , . 

MarxovynixkorF (V.). Dihydrothenardite . 

Penrretp (S. L.): Connellite from Cornwall 

Moore (T.). Nickel Ore from New Caledonia 

Kemp (J. F.).. Minerals from Port Henry, New York. 

Ipprnes (J. P.) and S. L. Penriryp. Fayalite in the Obsidian of Lipari 

VenaBieE (F. P.). Two New Meteoric [rons ‘ 

Jounston-Lavis (H. J.). ‘Celestine containing Free Sulphur ° 


Xiv CONTENTS. | 


Morrison (W.). Elaterite from Ross-shire . ° ° 
Macapam (J.). Analyses of Various Minerals 
Hepptsz (M.F.). Identity of Bruiachite and Fluorspar 
Miers (H. A.). Pyrargyrite and Proustite . ° ° 
Penrretp (S. L.). Crystals of Copper Pyrites . 
Metvitix (W. H.). Metacinnabarite from California . 
Cuester (A. H.). iy ay A ee Magnetite . 
Krivcu (E.). Dufrenite from Cornwall , 
' Genta (F. A.) and 8, L. Penrretp. Ferric Sulphates from Chili 
Geyta (F. A.). Picropharmacolite, Pitticite, and Gibbsite . 
Heppte (M. F.). Dudgeonite, Hydroplumbite, and Plumbonacrite 
Jacquemin (E.). Silicate containing Copper and Silver. . 
Traut (J.J.H.). Mineralsfromthe Lizard . . ., 
Presson (L. V.). Mordenite’  . 
Hottanp (T. H.). Large Porphyritic Crystals of Felspar . 
Jupp (J. W.). Conversion of a Felspar_ into a Scapolite 
Mattet (J. W.). Occurrence of Silver in Volcanic Dust 
Howe tt (EK. E.). Two new Iron Meteorites. ° ° 
Kunz (G. F.). Five new American Meteorites . ° 
Liversip@k (A.). Australian Meteorites . 
L’Hoére (L.). Mineral Waterof Penon de los Banos, Mexico 
Liverstpek (A.). Hot Spring Waters. . . 
Fux (G.). Pinakiolite and Trimerite, new Swedish Minerals . 
De Scnvutten (A.). Synthesis of Kainite and —_— 
Darapsxy (L.). Castanite . 
Travse (H.). The Proportion of Molybdenum i in Scheelite 
Wittrams (J. F.). Manganopectolite . . ° 
Iextstrém (L. J.). Identity of Violan and Anthocroite 
Goevet (H.). Chrysotile from the Pyrenees 
Gonnarp (F.). Offrétite, a new Mineral i . 
Lacrorx (A.). French Minerals . ° ° ° 
Witrine (E. A.). Kryokonite . . ° 
Serta (A.). Native Nicke) in River Sand . ° . 
Srrvever (G.). Brookite from Beura (Ossola) . . 
BrowntneG (P. E.). Rhodochrosite from Franklin Furnace, New J ersey 
OxrsBeKe. Kreittonite from Bodenmais ° ° 
Hinresrannd (W. F.). Occurrence of Nitrogen i in Uraninite ° 
Lveprcke (O.). New Borate from Stassfurt . . . ° . 
Mitca (L.). New Borate from Stassfurt 
Kiement (C.). Apatite, Chlorite, and Mica from Belgian Localities ° 
Mar (F. W.). So-called Perofskite from Magnet Cove, Arkansas . ° 
CrarkE (F. W.) and E. A. Scunerper. Constitution of Natural Silicates . 
WittiaMs (J. F.). Eudialyte and Eucolite from Magnet Cove, Arkansas . 
PENFIELD (S. L.). Anthophyllite from Franklin, North Carolina 
Prrsson (L. V.). Fowlerite, Variety of Rhodonite from New oe » 
Penrretp (S. L.). Beryllium Minerals from Colorado A 
Scutagrrer (R.). Composition of Mica and Chlorite . ° 
Kamsay (W.). Nepheline-syenite of the Kola Peninsula 
Huntineton (O. W.). New Meteoric Iron from North Dakota . 
StemasonKko (J. v.). Meteorite of Ochansk. ° . . 
Lepovx (A. R.). Pipe Creek Meteorite. . . ° . 
TrROTTARELLI (G.). Meteorite from Collescipoli . 
Jannettaz (E.). Native Silver and Dioptase from the French Congo . 
Harrineton (B.J.). Goethite, Serpentine, and Garnet from Canada 
Kozovsxi (N.). Manganese Ores of Transcaucasia. ° ° 
Kozovski (N.). Manganese Ore in Ekaterinoslay . 
Foutton (H.v.). Breunnerite and Bloedite from Hall, in the Tyrol . 
Frrepet (G.). Melanophlogite 
Arzevnt (A.) and A. FRENZEL. Ferronatrite ° 
Wensvkorr (P.).. Eutaxitic Glasses of the Liparites . 


a a a ee ae ee ee ee ee ee eS ek een ee 2 


Gand ie’ Ge Ot Ge Ge bd OS Od Od 0 0 Od 8 Oe oom 6 A Od 


iti » » A f ff 


CONTENTS. 


ScHNEIDER (C.). Basaltic Hornblendes ; 

Knop (A.). Undetermined Silicates from the Kaiserstuhl . 

SotTmMaNnN (R.). Melanite from the Kuiserstuhl . 

Kexneort (A.). Composition of Idocrase . 

Voer (J. H. L.). Composition of Slags . 

SANDBERGER (F.v.). Lithionite-granites . 

Joun (C. v.). Rocks of the Eruptive Mass of Jablonica ‘ 

LaTTeRMANN (G.). The Lautenthal Brine Spring . . . . 

Penriexp (S. L.). <Aurichalcite . ‘ y s ° 

Metvitte (W. H.). Powellite, a New Mineral Species : 

Heappen (W.P.). Columbite and Tantalite from the Black Hills of South 
Dacota . ‘ ° 

CHROUSTCHOFF (K. ). Artificial Formation of Amphibole ; 

Beck (R.) and W. Luzi. Formation of Graphite by Contact Meta- 
morphosis 

Lorenz (G.). Action of Dry Hydrogen Sulphide on Metals : Synthesis of 
Minerals. ° : . 

MevnteEr (8.). Artificial Formation of Daubreelite e 

Mevnier (S.). Artificial Production of Hyalite at the Ordinary Tempera- 
ture . ‘ 

Orto (R.) and J. H. Kxoos. Artificial Periclate, a Product of the Magne- 
sium Chloride Industry . m ‘ é ‘ 

PemBerton (H.,Jun.). Chromite . é ‘ 

FARRINGTON (O. C.). Crystallised Azurite from Arizona . , ‘ 

Wueetrr (H. A.). Ferrogoslarite, a New Variety of Zinc Sulphate ‘ ‘ 

Battzey (E. H.S8.). Halotrichite from Colorado . ‘ 

Wetts (H. L.). Occurrence of Pollucite at Hebron, Maine 

De Lanpero (C. F.). Pink Grossularite from Mexico 

Dery (O. A.). Occurrence of Xenotime as an Accessory Constituent of 
Rocks. : , . 

Dersy (0. A.). Magnetite Ore Districts in Brasil 


' Bucnanan (J. Y.). Occurrence of Sulphur in Marine Muds and Nodules, 


and its Bearing on their Mode of Formation . 

Irvine (R.) nd W.S. AnpERsoy. Action of Metallic and other Sults oni 
Calcium Car \onate . 

Irvine (R.) ind J. Gitson. " Manganese Deposits i in Marine Muds_ 

Bucnanan (J. Y.). Grgeie of some Deep Sea Deposits from the Medi- 
terranean 

Monray (J.) and R. Irvine. Silica and the Siliceous Remains of Organ- 
isms in Modern Seas. ° ° ° ‘ 

Lasprrres (H.). Kallilite: A New Nickel Ore ‘ - ‘ ‘ . ‘ 

Laspryres (H.). Sychnodymite: A New Cobalt Ore. . . i" 

Lasperres (H.). Korynite from Silesia . . ‘ : 

SaNDBERGER (F.v.). Falkenhaynite from Joachimsthal 

Gentn (F. A.). Gahnite and Columbite from Delaware Co., Pennsylvania. 

BiomstrRanp (C. W.). Monazite from Sweden . ° ‘ 

Fuinx (G.). Ochrolite from Pajsberg . " ° 

Kennoort (A.). Formula of Axinite . ° ° 

Petersson (W.). Gadolinite and Holmite . 

Mutter (W.). Garnet from Kedabek, in Caucasia 

Hytanp (J.8.). Mesolite from Co. Antrim 

Scumipt (A.). Zircon. 

Hytanp (J. 8.). Spherulitic Rocks from Co. Down 

Gentu (F. A.) Aguilarite, a New Species . , 

GentnH (F. A.). Seleniferous Bisumthinite and Guanajuatite 

Heappen (W.P.). Griphite, a New Phosphate from Dakota 

Cross (W.). Alunite and Diaspore from Colorado. ° 

BuakeE (W. P.). Columbite of the Black Hills, Dakota ‘ ‘ " ‘ 

Hippen (W. E.) and J. B. Macxrntosn. Polycrase of North and South 
Carolina . . ° ° e ° ° ‘ r ‘ S 


xvi CONTENTS. 


Gentnr (F. A.), 8. N. Penrrecp, and L. V. Prrssoy. Arxinite, ees 
Titanite, and Monticellite 

Daverée and 8. Meunier. Native Iron of Terrestrial Origin ‘from 
Berezowsk . . ° . 

Cuvarp (E.). Formation of Natural Sulphides . . 

Nevsert (E. W.) and F. Kotrpecx. Iron Pyrites containing Nickel and 
Cobalt . , 

Krocxmann (F.). Eukairite, Umangite, and Luzonite from the Argentine. 

Iertstrém (L.J.). Plumboferrite, a New Swedish Mineral ‘ 

HrtreBranp (W. F.). Mineralogical Notes. Antlerite 

CrsAro (G.). Barytes from Rumelange 

Scnutze (H.). Minerals from Tarapacé . ° 

BAcxstrém (H.). Place of Langbanite in the Mineral System ° 

De Gramont (A.). Artificial Datholite . ‘ 

Hotst (N.O.). Rhyolites from Sweden 

Gotter (E.). Oligoclase and Biotite from Gailbach 

JanneEtaz (E.). Wernerite from Chili. 

Tenne (C. A.). Sigterite and Albite from Sigterd 

Marrrroto (E.). Natrolite of Montecatini. 

Neer (G. B.). Natrolite . 

Kocu (F.). Amorphous Minerals from Budapest 

Kewrer (H. F.) and A.C. Lang. Chloritoid from Champion, Michigan 

Curovstcuorr (K. v.). Artificial Hornblende ‘ 

Baver-(M.). The Basalt of the Stempel, near Marburg 

Wotrr (H.) Basaltic Rocks of Hessen , 

Rupprecat (G.). Rocks and Minerals from Corsica . 3 

Witt (E.). Chalybeate Waters containing Free Sulphurie- Acid ° 


Organic Chemistry. 


Brertnetot. Condensation of Acetylene by the Silent Discharge . e 

Varet (R.). Combination of Mercuric —_—, with Lithium Salts 

Parenti (C.). Ethylene Dithiocyanate ‘ ° ° ° 

Comses (A.). Diacetylcarbinyl Acetate . . 4 

SemMcer (F. W.). Indian Geranium Oil: Oxidation of Geraniol © 

Swosopa (E.) and W. Fossrx. Dihydric Alcohols derived from Isobut- 
aldehyde ‘ 

Fiscner (E.) and O. Priory. Sugars Derived from Rhamnose . 

Sreicer (E.) and E.Scuvurzg. Arabinose derived from Wheat Bran and 
Rye Bran ° . . 

ScnersieEr (C.) and H. Mirretmerer. Starch 

Hanrzscu (A.) and A. WERNER. Stereochemical Isomerides of Nitrogen 
Compounds 

Hantzscn (A.). Attempts to " Prepare "Btereochemical Isomerides of 
Nitrogen Compounds. P ‘ , 

Srerie (E.). Displacement of Halogens by | the Amido- -group 

Matsot (H.). Isobutylamine 

Pinner (A.). Action of Secondary Amines on Imido-Ethers 

LEDERER (L.). B- -Bromopropaldehyde and 8-Bromopropionic Acid. 

Jonanny (G.). Action of Hydrocyanic Acid on Unsaturated Aldehydes 

Curtivus (T.) and H. Scuvurz. Molecular — = of i sanane and its 
Anhydride. : ° . 

Mavruyer (J.) and W. ‘Summa. Glycocine ° ° * -« ° ° 

Curtivs (T.). Constitution of Diazo-fatty Acids ‘ : i 

Firtie (R.). Action of Bromine on Angelic and Maleic Acids . . 

Bovveavtt (L.).° Syntheses of Nitriles and of the 8-Ketonic Ethers . 

Krart (F.). Synthesis with Ethyl Sodiocarbamate ; 

Bartue (L.). Methyl Cyanosuccinate and Cyanotricarballylate ° 

Bartue (L.). Ethyi Allyleyanosuccimte ‘ : : 


La~ia~Ba~Baola~i ap inh a el aol . nn 7 i en 


Sastre omy 


CONTENTS. 


We p (F.), J. B. Linpsay, W. Scunezz, and B. Tottens. The so-called 
Sulphite Liquor, and the Rotation of Gluconic, Galactonic, and Khamn- 
onic Acids ° . 

Cravs (A.). Constitution of Benzene and Naphthalene . 

Srpek (O.).* Substitution in Aromatic Hydrocarbons 

ScniFF '(F.).- Derivatives of Orthodibromobenzene 

WipMan (0:). Change of Propy] into Isopropyl] in the Cumene Series 

Fucus (F.). Belraviour of Phenols and Hydroxy-acids towards the Alkali 
Hydrosulphides ; : . 

Mazzara (G.). Constitution of Thymol and Cymene Derivatives ‘ 

Mazzara (G.). Constitution of Thymoquinone and Carvacrol Derivatives . 

CaussE*(H.): Action of Chioral on Resorcinol and of Aldehyde on’ Pyro- 

allol 

annene (0.). -Formation of Ethereal Salts and Amides i in Presence of 
Water and Alkali . 

Resurrat (O.). Action of Aniline on Chloracetic Acid. 

Hanrzscnw (A.). Condensation Products of Aromatic Aldhiydes with 
Aromatic Amines *. ° ° ‘ 

Tremann (F.). Geibdieieetensgtentne ; 

Krart (F.). Possibility of Existence of an Asymmetrical Nitrogen Atom 

Bouveavtt (L.). - Action of Amines of the Benzene Series and of — 
hydrazine on Ketonic Nitriles 

CHELMICKI (8.). Carbony lorthamidophenol ‘and Thiocarborthamidophenol . 

Servet (!.).° Derivatives of Carbonylorthamidophenol and of Thiocarborth- 
amidophenol -. . . . . 

KNOEVENAGEL (E: ). Preparation ‘of Anhydrous Diazo-salts . 

Curtivs (T.). “Action of Alkalis on Acid Salts of Diazobenzene : Ethyl 
Diazobenzoate ‘ . 

Curtivs (T.). Hydrogen Nitride '(Azoimide) 

Picret (A.). Action of Acid Chlorides on Acid Ami: des 

Curtivs (I'.). Action of Sodium on Acid Amides 

Pureortt (A.). a-Toluamide and its Derivatives 

PinneR*(A.):; Conversion of Nitriles into Imido-ethers 

Pinner (A.): Diphenyloxycyanidine . . 

Pinner (A.); Aridines 

Pinner (A.). Action of Benzamidine on the Ethereal Salts of Aromatic 
Orthohydroxy-ucids *. . : . 

Pinner (A.). Imido-ethers . 

Ho.tuemann (A. F.). Compounds cutaieliin the ‘Group C,N,0,_ 

OsTERSETZER (O.). Compounds of Plithalimide with Phenols 

E1cHenGRUtN (A.) and A. Ernnory. Dihydrobenzaldehyde 

Hanrzscu (A.). Stereochemical Isomerides of Paratolyl Phenyl Ketone 

Wipman (0.). Constitution of Cumeny ciate Acid : : 

Resurrat (O.). Perkin’s Reaction : 

Quenpa (E.). Methylresorcinolphthaloylic Acid . 

BorrinegrR (C.). Gallic Acid, Tannin, and Oak Tannic Acids 

BorrinGer (C.). Action of Phenylhydrazine on Tannin Extracts 

Vitton’(A.). Manufacture of Decolorised Tannins 

Anscntrz (R.) ard P. Benorx. Diphenylsuccinic Acids 

Anscnirz (R.). Identity of Pyranilpyroinlactone and Citraconanil 

Havsser (J.). Paranitro-orthotoluenesulphonic Acid . 

Bavucu (C.). - lodometaxylenesulphoni¢ Acid 

Wiscuin (R.). Metaxylenedisulphonic Acid . 

Micuagtis (A.) and E. Gopcuavx. Action of Thionyl Chloride on 
Secondary Aromatic Amines .« ‘ ‘ 

LEDERER (L.). New Synthesis of Indigo . 

Heumann (K.). Synthesis of Indigo and Allied Dyes. 

Herzie-(J.) and 8. Zeiset. Des:nwtropy in Phenols . 

Resurrat (QO.). Diphenyldiethylene Derivatives 

Oetiatoro (A). Synthesis of Benzylcinnamic Acid 


VOL. LX. 


BEERS 


KSS 68 & 5&5 


oon 
we 


xviii CONTENTS. 


Krarrt (F.) and E. Bourerois. Naphthyl Sulphides ° 

Hrirscu (R.) and F, Katcxnorr. Action of Aromatic Bases on ‘Naphthol 
Violet .. . ° ° ° ° 

Exsrranp (A. G.). Naphthoic Acids . ° 

AmTuor (C.) and G. Mutter. Dry Distillation of Terpenylic Acid 

Hevser (A.) and C. Storr. Methyldipyridyls ° . 

Sroenr (C.). a-Picoline and a-Isobutylenepyridine . ° . 

Locuert (H.). Diethylmuscarinepyridine . ° ° ° 

Cuavs (A.) and P. HEERMANN. Tribromoquinolines ° 

Carrer (E.) and A. Ernnorn. 2’-Quinolylacetaldehyde . * 

Denorr (L. H.). Nitro- and Chloro-derivatives of f- ow -8- -oxyquinazo- 
line . . ° ° . . . ° 

Kravss ( K). Papaveroline. ° ° . ° ‘ . . ° ° 

Srorur (C.). Strychnine . ° 

BEREND (L.) and C. SToEAR. Brucine . 

PgHKscHEN (C.). Alkaloids of Veratrum album 

Letimann (E.) and H. Pexruy. Benzyl Derivatives of Piperidine Tetra- 
hydroquinoline, and Pyridine ° ° . ° . 

Ernnorn (A.). Tropidine . . . ‘ . . . . ‘ 

Lusse (A.). Aconitine ° ‘ ‘ ° . ° ‘ 

Frevunp (M.) and M. Herm. Hydrastine ‘ 

Frevunp (M.) and A. Parties. Hydrastine . . 

Ercnenrtn (A.) and A. Ernnory. Hydrobromanhydrocegonine 

Jauns (E.). Alkaloids of the Areca Nut. ° ° 

BattanD. Action of Sulphurous Anhydride on Flour . ° 

Drecuset (E.). Formation of Carbamide from Albumin 

Gustavson (G.). Action of Chlorine on Trimethylene ‘ . 

DemyanorF (N.). Hexylene Dibromide obtained from Diallyl 

Votnarp (J.). Oxidation of Potassium Cyanide with Potassium Perman- 
ganate . . . 

Varet (R.). Combination of Mercuric Cyanide with Cadmium Salts . ° 

Hett (C.) and M. WitpermMany. Action of Alcoholic Potassium a 
on Halogen Derivatives of Amylene ° ° . . 

Kriecer (R.). Derivatives of Melidoacetic Acid . ° ° ° ° 

Rertoni (G.). Two New Butyl Nitrates. 

E1sner (S. N.). Action of Hydrogen Chloride and Bromide on Ethyl Allyl 
Ether . . . . . . ° 

Dexxers (P. J.). Tetramethylene Glycol . ° ° ° : 

Zutkowsk! (K.). Starch . . ° 

VESTERBERG (A.). a-and B-Amyrin . 

Matsor (H.) and A. Marsor. {sopropylamines . ‘ 

Srmon-Tuomas (J.C. A.). Propylnitramine and | Tsopropylnitramine . 

Bere (A.). Amylamines . . ° ; 

Hormann (A. W. v.). Diethylenediamine ° 

Rerormatsky (S.). Action of Zine and Ethyl Chloracetate on Ketones 
and Aldehydes 

BoTHAMLEY (cC. H.) and G. R. Tuompsox, Action of Phosphorus Tri- 
chloride on Organic Acids and Water ° . ° . 

Kurmenxo (E.). Paracrylic and Hydracrylic Acids . 

AvtenrigtH (W.). 8-Chlorocrotonic Acids : 

Exron (H.). Preparation and Properties of Ethyl Sodacetoacetate and 
Ethyl Sodethylacetoacetate . ; . : 

Hater (A.) and A. Herp. 7- Cyanoacetoacetates ° 

Anscnttz (R.), P. Benprx, and W. Kerr. Mesitene Lactone and Iso- 
dehydracetic Acid . ; 

TanataR (S.). Action of Methylene Iodile and Chlorine on Ethyl 
Malonate ’ 

Tanatar (S.). Reaction between. Methylene Todide and Ethyl ¥ Malonate . 

Szrpa (R.) and J. WiepEMANN. Succinamic Acid , . ° ° 

Piutti (A.). Synthesis of Asparagine. ., . . ° 


Nwro Onn ao a 


CONTENTS. 


Anscnttz (R.). Amic and Anilie Acids of Fumarice Acid and ae Acid . 

Anscntrz (R.). Diglycollic Anhydride ‘ - 

TaxaTaR (S.) and C. Sonutavinse. Dilactylic Acids . . ° . 

Hatter (A.) and A. Herp. Synthesis of Citric Acid. ° 

Kurmenxo (F.) and Bucnstas. Action of Phosphoric Chloride on Citric 
and Aconitie Acids 

Guruzeir (M.) and O. Dresser. ” Alkyl Derivatives of Ethyl Dicarbory- 
glutaconate : New Synthesis of aa- -Dialkylglutaric Acids ° 

Krason (P.). Thiocarbimidoacetie Acid and a . 

SrurreR (E.). Hydrolysis of Sulphones 

Marckwatp (W.). Action of Acid Chlorides on Bases in Presence of 
Alkalis . 

Gustavson (G.). Rationale of Reactions in the Presence of Aluminium 
Chloride and Bromide . ° 

Brckxe (P. v. D.). Meta- and Para-ethylisopropylbenzene ° 

Untuorn (E.). Diisopropylbenzene 

Konovatorr (I.). Nononaphthane and its Derivatives 

MarxkovnixkorF (V.). Caucasian Petroleum ‘ 

TasstnaRI (G.). Action of Thionyl Chloride on the Plienols 

Sturrer (E.). Condensation Products of Glyoxal and some Mercaptans 

SrarpeL (W.) and A. Kors. Nitrometacresols . : 

Mazzara (G.). Constitution of Thymol and Carvacrol Derivatives 

Nietzxi (R.). Constitution of Rhodizonie Acid . . 

Wattacu (O.). Replacement of the Hydrogen Atoms in the Metliylene 
Group 

MrinvnnI Ua). Action of Paratoluidine and Aniline on n Phloroglucinol . 

Nierzxi (R.) and R. Réser. Tetramidotoluene . ° ° . ° 

GotpscuMipT (H.). Diazo-compounds ° ° . . 

BeckMANN (E.). Aldoximes ‘ ‘ . 

TRAUTMANN (E.). Dyes of the Primuline Gro 

Eckenrotu (H.) and A. Donner. Parachloracetotoluidide and_ Metapara- 
nitrochloracetotoluidide . ‘ 

Hoocrewerrr (S.) and W. A. van Dorr. Action of Potassium Hypobromite 
on Phenylsuccinimide 

Rotruscuitp (F. W.). Cartemide Derivatives of Amidocinnamic Acid 

Cras (A.). Alkyl Aromatic Ketones . ° . 

Guenez (K.). Benzoic Fluoride - ° 

ERtENMEYER (E.). Conversion of Cinnamic into Isocinnamic Acid 

HEILMANN (E.). Metaxylalphthalide . ° : ° ° - 

BérrinesrR (C.). Isogallic Acid Phenylhydrazide ° 

Hepin (S. G.). Condensation Products of Amido-acids with Benzene- 
sulphonic Chloride . ° . 

AvTrnrieta (W. Benzenesulphinic ‘Acid and Ethylsulphinic Acid . . 

AvTEenRietH (W. }: Sulphone Derivatives of the Crotonic Acids... 

AvtenrieTH (W.). Sulphur Derivatives of Ethyl Acetoacetate, Ethyl 
Methylacetoacetate, and Ethyl Ethylacetoacetate . : 

Kraemer (G.) and A. Sprtxer. Indene and Cinnamene in Coal Tar . 

Hevmann (K.). Synthesis of Indigo with Phenylglycocine: 

BieperMANN (A.) and R. Leretir. Synthesis of Indige from Anilidoacetic 
Acid 

KRAEMER (@) and A. SrizxeR. Condensation of Cirmamene with Methyl- 
benzene Derivatives . 

Krarmer (G.), A. SPILKER, and P. EserwarptT. Cinnamene Derivatives 
of Aromatic Hydrocarbons and their Conversion into Anthracene . 

Remse (P.). Condensation Products of Paranitrobenzyl Cyanide. ° 

Kornies (W.). Condensation of Unsaturated Hydrocarbons with Phenols . 

Nogrtrte (E.) and P. Werner. Diphenyl Derivatives from ee 
ones ° . * 

Hrrscu (R.). Orthomethyibenzidine ° 

Nogtrine (E.) and P. Werner. Diphenyl Bases 


xx CONTENTS. 


Ocuratoro (A.) and E. Rossryr. Orthonitrophenyleinnamic Acid and 
Phenylhydrocarbostyril . : ; ° 

Cravs (A.) and H. TERSTEEGEN. " Naphthyl Methyl Ketones 

BERNTHSEN (A.). Naphthasultonsulphonic Acids and a-Naphtholsulphon- 
amidosulphonic Acids ‘ ‘ ‘ é . ; ‘ 

Weescnerper (R.). Dinaphthyl Picrates 

Pieter (A.) and 8. Erticn. Chrysidines 

Dunwopy (R.G.). Turpentine . 

Wattacu (O.). Terpenes and Ethereal Oils ‘ 

Watuiacu (O.) and F. Hartmann. Fenchole, an Isomeride of Camphor 

MarKOVNIKOFF (V.). Rose Oil . ‘ ‘ ‘ P 

Srornr (C.). 8-Methylpyridine . ° , ° ‘ . , 

Bizzarri (D.). New Class of Acridines: Phenylearbazacridine . 

Husacuer (K.). Thiazoles 

RovsierrF (T.). Trimethylthiazole, Methylethylthiazole, and Thiuzolecarb- 
oxylic Acids ‘ ° 

Woumayn (M.). Diazo-compounds of the Thiazole Series . 

'TAUBER (E.). Synthesis of a Diamidocarbazole from Benzidine . 

Kavper (E.). Tritopine and other rare Opium Bases . 

Hesse (O.). Atropamine ‘ 

Scumipt (E.). Root Constituents of Scopolia atropoides . 

Seure (F.). Alkaloids of Chelidonium majus . 

SALzBERGER (G.). Alkaloids of the Rhizome of V% eratrum album 

ParTHeEIL (A.). Cytisine 

Kuve (F.). Products of the Artificial Digestion of Glue 

Guys (P. A.). Active Amyl Derivatives . i 

Cuasrré (C.). Hydrolysis of Halogen Carbon Compounds ‘ 

CovuturteER (F.). ‘8-Dipropylene . . 

Scuoit (R.). Constitution of Fulminic Acid ‘ . 

FARNSTEINER (K.). Action of certain tnd Salts on the Specific Rota- 
tory Power of Cane-sugar ‘ ° ‘ . . . 

Scnerpier (C.) and H. Mirrecwetrer. " Starch 

LippMANN (E. O. v.). Gummy Exudation from the Sugar Beet . 

Matsot (H.). Diisobutylamine Ethy] Oxalate ‘ ‘ 

Newsvry (S. B.) and M. W. Baryum. Action of Propaldehyde on 
Alcohols . ‘ ‘ , ‘ ‘ : : ‘ ‘ ‘ ‘ , 

NEWBURY 3 B.) and E. M. Cuamor. Action of Alcohols on Acralde- 
hyde , , ° ' . ' ‘ . 

NEWBURY (s. B.) and W.8. Catk1x. Action of Alcohul on Crotonaldelhyde 

Dopee (F. D:). The Indian Grass Oils . 

Newsvry (S. B.) and W. R. Ornvorrr. Action of Dilute Nitric Acid on 
Acetone . ° 

Scno.rt (R.). Action of Hy droxylamine on ‘Tsonitrosoketones 

Scumitr (R.). Formation of Zine Propionate by the Action of Carbonic 
Anhydride on Zine Ethide , ° ° . 

Marte (T.). Preparation of: Cerotic Acid . 

Orto (R.) and W. Orro. Formation of Ethereal Salts by means of Ethyl 
Chlorocarbonate 

Biscnorr (C, A.) and K,. JAUNSNICKER. Pimelic “Acids 

Biscnorr (C. A.) and N. Miniz. Ethyldimethylsuccinie Acid 

Auwers (K.) and J. A.GArpDNER. Tetramethylsuccinic Acid 

Biscuorr (C. A). Homologues of Maleic Acid . 

GeErRneEz (D.). Combinations of Malic Acid with ‘Alkali Molybdates 

Biscnorr (C. A.). Ethyl Isobutenyltricarboxylate  . : . 

Kuoppir (E. A.). Action of Nitrous Acid on Amido- derivatives . 

‘THIERFELDER (H.). Reduction of Glycuronic Acid by Sodium Amalgam . 

Zexoni (M.). Action of Methyl Todide on Furfurylamine . i 

Scnorrrn (C.). Action of Acid Chlorides on Bases in Presence of Alkalis ‘ 

7ENONI (M.). Pyromucie and Dehydromucic Acids 

Scuorrr (M.). Bromobenzonitriles 


PAGE 


214 
214 


215 
216 
216 
217 
217 
218 
219 
2.9 
219 
220 


223 
225 


VS YSeWwPeAnNnNAaoo -_ 


‘~~ iw eee Nee ee OS™ TO 


aS ea we 


‘CONTENTS. 


Bietnetir (P.). Action of ener aeumeien on Phenol in Presence of 
Potash and Soda ‘ ‘ . ‘ ; 

HvueovnEng (L.). Tetrachlorophenol . 

Mazzara (G.). Constitution of Thymoquinones and B- Hydroxy thy moquin- 
one Derivatives ' P 

KenrMAnn:(F.) and J. MussincEr. Thymoquinonedioxime 

OBERMULLER (K.). Cholesterol . : ' 

Ernst (O.). Derivatives of Diphenylamine . 

HevuMANN (K.) and R. Pa@antni. Action of Phosphorus Pentachloride on 
Hydroxyazobenzene ‘ . ° . ‘ : ‘ , : 

Ruut -(J.). Thiophenylhydrazine. 

Grimatvti (S.). Diamylphenylhydrazone 

Krause (A.). Isomeric Forms of Orthonitrophens|glyoxyli Hydrazone 

TareL-(J.) and A. Mavritrz. Phenacyl Sulphide. ‘ 

Zeura (A.). Metaparadiamidobenzoie Acid. 

Scnéprr (M.). Substitution of the Anilido- _group for Halogen Atoms in 
the Benzere Nucleus ‘ 

Groumann (A.). Derivatives of Parabromometanitrobenzoic Acid. 

HEIDENSLEBEN (E.). Toluidonitrobenzoic Acid and Naphthylamidonitro- 
benzoic Acid . ° , 

DENINGER (A.). Nitration of Hydroxybenzoic Aeids . 

Nrerzki (R.) and F. Rurrrert. Ortho- and Meta-eresotie Acid . 

BiGineEtxIi (P.). Saligeninoxyacetic acid ‘ 

MicuaeEtis (A.) and R. Herz. Thionyhmines 

DE Iste (A.) and G. Lagat. Metethoxyphenylsul phonic Acid 

Heumann (K.). Synthesis of Indigo and Allied Dyes. . 

Leperer (L.). Synthesis of Indigo from Phenylglycocine . 

Zartt (C.) and A. Frrratryr. Action of Methyl Iodide on Hydro-2- 
methylindole . F 

Wirt (O. N.), E. Notrrne, and E. GRaxpmover. Indazole Derivatives . 

Zeura (A.). Derivatives of Benzidinemetasualphonic Acid . - P 

GiuyeE (P. A.). Fluorene Hydrides ‘ ° - ; ° ‘ 

DemutnH (R.) and M. Dirrricn. Oximes of Haloid Benzophenones . 

Scuott (R.). Action of Nitrogen Tetroxide on Aromatie Ketoximes and on 
Glyoximes . 

Dirrricn (M.). Ethers of Benziloximes . ° 

De NevuFvittez (R.) and H. v. PrcuMann. Diphenyltriketone . ° 

Oatratoro (A.) and O. Forts. Cresolcimmamic Aeid and Metacresol- 
glycollie Acid. ° ‘ ‘ . ° e ‘ . ‘ 

Onvrrowrcz (S8.). Sulphides of B-Naphthol ° ° ° 

Semper (F. W.). Ethereal Oils of Asafeetida . ° 

SruMLer (F. W.). Indian Geranium Oil : Geranaldehyde : Geranie Acid . 

Poteck (T.). and C. Ecxar?. German and Turkish Rose Oil ‘ 

CazENEUVE (P.). Phenolice-Acid from Camphor . ° . . 

Burcker (E.). Action of Camphorie Anhydride on Benzene 

Scuierr (W.). ad siearss — from the Bark of Diospyros vir 
giniane . ° ° 

LaDENBURG (A4.). B- Picoline . ° 

Norettine (E.) and E. TravutTMann. Derivatives of Teluquinoline and 
Metaxylogquinoline . ° ° . ° ° « “ 

Rist (E.). 2-Methylquinaldine ° 

Ricuarp (B.). Constitution of B- Quinaldinesntphonic Acid 

Warranran (W.). Condensation of Metanitrobenzaldehyde with Quin- 
aldine . ° ° ° ‘ ‘ ° e 

MAQUENNE. £- -Pyrazoledicarboxylic Acid . ‘ ‘ ‘ . ‘ 

Scumipt (E.) and M. WerRNEcKE. Caffeidine : . . 

Danckwortt (W.). Derivatives of a 

Arnaup. Cinchonamine . 

Gaze (R.). Berberine and Hydroberberine 

Mussr (U.). Ecgonine. 


XXi 


PAGK 


296 
297 


297 
297 
298 
299 


301 
301 
302 
802 
302 
3u3 


304 
805 


306 
307 
808 
309 
310 
310 
31l 
311 


311 
312 
313 
314 
314 


315 
317 
318 


820 
220 
322 
823 
323 
324 
324 


324 
325 


325 
329 
329 


329 
330 
331 
332 
232 
332 
333 


xxii CONTENTS. 


Marino-Zvco ). New Alkaloid from Chrysanthemum “+ gaia ° 

Gerrarp (A. W.) and W. H. Symons. Ulexime and Cytisine 

GresHorr (M.). Alkaloids and other Active Principles from Plants grow: 
ing in the Dutch Indies . . 

Bfécuamp (A.). Coagulation : Preparation of Soluble “Casein 

Hatursurton (W.). Proteids.of Milk. 5 

RinGeEr (S.). Action of Lime on Casein and on Milk. 

CuiTTENDEN (R. H.) and E. E. Smuira. a Products of Gluten- 
casein . ° . . . ° 

CuirrenpEeN (R. H.) and J. A. HARtwEtt. ” Crystalline Vitellin and 
Vitelloses ° . . ° ° 

Copemann (S. M.). Crystallisation of Hemog lobin . 

Bour (C.). Compounds of Hemoglobin with Carbonic Anhydride 

Mestans (H.). Allyl Fluoride 

Coxsy (C. E.) and F. D. Doves. Action of Nitriles.on n Organic. ‘Acids 

Prop’ HOMME. Reactions of Potassium Ferricyanide . ° 

Hotteman (A. F.). Constitution of Fulminic Acid . 

ScHoxvien (L.). Behaviour of Ethyl Ether with Sulphuric Aeid : Separation 
of Ethyl Ether from Ethyl Bromide , 

Linpet (L.). Production of Higher Alcohols in ‘Fermentation 

Stone (W. E.). Pentuglucoses (Pentoses) . 

Witey (H. W.). Pine-tree Honey-dew and Pine- tree Honey 

Fiscner (E.). Reduction of Fruit-sugar . ° 

Fiscwer (E.). Synthesis of a New Glucobiose . . 

Baver (R. W.). Sugar from the Pectin of Plums 

Matzsor (H.). Action of Aqueous Ammonia on Isopropyl Todide and 
Chileride . 

Scuuize (E.) and A. "LIKIERNIK. Preparation of Lecithin from Plant 


HorMaNnn (A. Ww. ¥.). "Ethylene Bases 

Masexg (W.) and A. Scumipr. Piperazine. 

Hormann (A. W. v.). The Action of Heat on the Hydrochlorides of 
Ethylene Bases . ° 

LADENBURG (A.). Diethylenediimine (Piperazine) ° ‘ ; ° 

Haar (C.). Guanamines ° ° ° ° . 

Cuaisen (L.) and E. Hort. Action of “Hydroxylamine on Acetoacet- 
aldehyde. ‘ ‘ ° ‘ ‘ 

Wotrr (L.). Glyoxylpropionic Acid and its Derivatives ° 

Kmery (W.O.). Action of Ammonia, Isobutylamine, and Aniline on Ethyl 
Acetonedicarboxylate . . 

CralsEN (L.). Coloured Compounds derived from Ethyl Acetonoxalate 

Kuery (W.0O.). Ethyl 8-Acetyltricarballylate . 

Kmery (W. O.). New — of Tricarballylic ‘Acid and of certain 
Ethereal Salts ° ‘ 

CraAIsEN (L.) and E. Hort. " Synthesis ‘of Aconitic Acid ‘ 

Cuarsen (L.). Hydrolysis of Ethereal Salts of — Acids ald ‘Potassium 
Acetate . 

CualIsEn (L.). Synthesis of Chelidonic Acid ‘ ‘ 

Treman (W.). Qxidation of Gluconic Acid with F ehling’ s Solution ‘ 

Francnrmont (A. P. N.) and E. A. Ktopsie. Action of Nitric Acid on 
Ethyl Methenyltricarboxylate 

Francuimont (A. P. N.) and E. A. Kxonsre. Action of Nitric Acid on 
Methane Di- and Tri-sulphonic Acids. 

CralseEn (L.). “ee of Ethereal Salts of Furfurylacrylic Acid . 

Aneett (A.) and G. Cramician. Oxidation Products of Brominated 
Thiophens . . ° ° ° ° ° . . ° ° ° 

Renarp (A.). Trithiényl . ° . . ° ° . ‘ ° ° 

Losry DE Bruyn (C. A.). Direct Substitution in the Aromatic Series 

Lopry pvE Bruyn (C. A.). Conversion of Orthochloronitrobenzene and 
Orthobromonitrobenzene into Orthonitranisoil and Orthonit rophenetoil. 


PAGE 


333 
334 


334 
338 
339 
340 


te en A 


CONTENTS. 


Losry DE Bruyn (C.:A.). Unsymmetrical Trinitrobenzene 

Losey DE Bruyn (C. A.). Symmetrical Dinitrophenol ° 

Haute (H.). Metanitroparamidophenol and its Derivatives 

Exss (K.). Quantitative Investigation of Reduction Processes . 

PrreNGER (M.). Phenol of Birchwood Tar ° . . 

KEHRMANN (F.). Constitution of Quinone . . ° ° 

Lavutnx (C.). Colour Reactions of Aromatic Amines . . 

Fiscuer (O.) and L. Stzeprr. Orthamidoparaditolylamine . 

Micuagtis (A.) and A. Scuenk. Action of Phosphorous Chloride on Ter- 
tiary Amines . . . . ° 

Hrrscu (R.). New Synthesis by 1 means of Diazo- ~compounds ° 

Reissert (A.) and W. Kayser. Action of Phenylhydrazine on a-Hydroxy- 
acids and their Ethereal Salts 

Hantzscu (A.). Determination of the Spacial Configuration ‘of Stereo- 
isomeric Oximes_. 

Hantzscu (A.). Configuration of Asymmetrical Oximes which do not form 
Stereometric Isomerides . ° 
Hantzscu (A.). Oximes of Aldehydes and a-Ketonié ‘Acids ° ° ° 

Hanrzscu (A.). Stereo-isomeric Ketoximes : 

Horiemann (A. F.). Constitution of Fulminic Acid : " Dibenzoylearbamide 

Gotpzweieé (A.) and A. Kaiser. Hydroxyketones from Fatty Acids and 
Phenols . ‘ ; ° , . ‘ . 

ErpMann (H.) and E. ScHWECATEN. Chloro-derivatives of Benzaldehyde. 

CxaisEN (L.) and R. Stock. Action of Hydroxylamine on Benzoylacet- 
aldehyde. . ° . ° ° ° . . . . ° . 

Fittie (R.). Intramolecular Change in Unsaturated Acids. ° 

Donstan (W. R.) and O. F.C. Buocu. Artificial awe Acid. 

Doume (A. R. L.). Coumarone . ‘ . 

Stire@ritrz (A.). Quinonecarboxylic Acids . . 

Hevumann (K.). Indigo from Phenylglycocine 

De.acreE (M.). Constitution of Benzopinacoline. 

LavutuH (C.). Derivatives of Dimethylaniline 

Feist (F.). Dehydrobenzoylacetic Acid. 

Frist (F.). Ethyl Diphenylpy ronedicarboxylate . ‘ 

Gagss (F.). Nitro- and Amido-derivatives of 8-Naphthyl Ethyl Ethers 

Exzext (R.) and E. Kizingr. Naphthylene Dihydrosulphide and Dithio- 
cyanate . . 

Craus (A.) and O. PurtrPson. Halogen Derivatives of N aphthylamine . 

GRaEBE (C.). Formation of Quinalizarin from Alizarin ° 

Mina@uin (J.). Action of Sodium Benzyloxide on Cyanocamphor 

Miyeurn (J.). Action of Cyanocamphor on Sodium Phenoxide and Sodium 
Naphthoxide . : : . 

MARKOVNIKOFF (V.). Presence of ‘Ethylene Linkages i in Terpenes . 

Kwasnick (W.). Kuro-mgji Oil. ° . . . ‘ . ° ° 

Woy (R.). Massoyene. ° . ° . 

Semmier (F. W.). Ethereal Oils ‘contained in Asafetida . 

Fricxiger (Ff. A.) and Gitson. Suberin and Cork Cells . 

AscHan (W.). Derivatives of Homopiperidinic Acid . 

CraIseN (L.) and W. Zepret. Phenylisoxazoiune 

Pinner (A.). Imido-ethers and their Derivatives 

Eicker (K.). Phenazines . 

Biavin (J. A.). Oxidation of Phenylmethyltriazolecarboxylic ‘Acid : 
Phenyltriazoledicarboxylic Acid and the Constitution of Phen nameeuel 
carboxylic Acid . ° ° ° 

Prnver (A.) and R. Wourreysreix. Nicotine : 

JoRISSEN (A.) and L. Grosszan. Solanidine of Potato Sprouts ° 

Ovupemans (A. C.). Metallic Derivatives of Cupreine. ° . 

Deckers (A.) und A. Ernnorn. Dextrococaines. 

Scuwernitz (E. A. v.). Ptomaines formed in the Cultivation of Swine 
Fever Bacillus ‘ . i . é ° ‘ , ° . . 


XXIV CONTENTS, 


Harnack (E.). Egg-albumin free from Ash : ° 

Lorenz (R.). Compound of Gelatin and Metaphosphoric Aid ° 

LIfBERMANN (L.). Metaphosphoriec Acid in the Nuclein of Yeast 

Errront (J.). Action of Hydrofluoric Acid on Diastase 

Copeman (S. M.). Myohematin . 

E1zoart (A.). Relative Motion of Singly Bound Carbon Atoms . ° 

Het (C.) and M. Witpermany. Halogen Derivatives of Amylene (Tri- 
methylethylene) © . ‘ ‘ ; . , ° 

Cravs (A.) and F, v. DREDEN. Cetyl Aleohol ; 

BorntTRAGER (A.). Inversion of Saccharose by Hydrochloric Acid 

ScHerBieR (C.).° Solubility of Sugar in Mixtures of Alcohol and Water 

ScnEIBLER (C) and H. MirretMerER. Galiisin . 

Lintyer (C. J.). Action of Potassium Permanganate on Starch . 

Magsert (W.) and A. Scumipr. en ; . ; 

Porut (A.). Spermine . ° 

TIEMANN (F.). Amidoximes and. Azoximes . 

CuraToto (T.). Methylguanicil and Trimethylguanic sil 

SemMier (F. W.). Olefinic Constituents of Ethereal Oils . 

AUTENRIETH (W.). Derivatives of Acetal and Acetone 

Cravs (A.) and O. Pretrrer. Isonitrostearic Acid 

ScHEURER-KEstNER. Turkey Red Oil. . 

Witt (W.). alin diet ic Acid, a Product of Dec omposition of Cellu- 
lose. 

Emery (W. O.). “Action of Ammonia and of Amines on Ethyl Aceto- 
succinate and its Homologues . 

Gernez (D.). Combination of Malic ‘Acid with Alkaline Phosphomolyb- 
dates . 

WIs.icenvs (W.) and M. Scuerpt. Ethyl Ethoxyoxalacetate 

Auwers (K.). Synthesis of Alkyltricarballylic Acids and other Polycarb- 
oxylie Fatty Acids . 

Emery (W. 0.). Action of Ethyl p- Bromopropionate on Ethyl Malonate 
and Ethyl Acetoacetate . , 

Dit (G.). Derivatives of Levulosecarboxylic Acid 

Storcn (L.). Constitution of Thiocarbamide ‘ 

Avenarivs (C.). Conversion of Alkylthiosinamines and Alkyla’ ly lsemithio- 
carbazides into Isomeric Bases ‘ . ‘ 

Ane@eti (A.). Action of Ethyl Oxalate on Acetothiénone 

Levi (L. E.). Biophen , 

Nastyi (K.). Distinction of Allylbenzene from Propylbenzene Derivatives 
by means of their Dispersive Powers. . . ‘ ‘ : ° 

Lrxrernik (A.). Lupeol 

ScnHrerBer (R.). Phenoxyethylamine and Paracresoxy ethy lamine 

Oppo (G.). Diazo-derivatives of the Aromatic Series . ‘ 

Hirscu (R.). Stability of Diazo-compounds in Aqueous Solution 

Hevster (F.). Dry Decomposition of Diazoamido-compounds 

Paganini (R.). Action of Phosphorus Pentachloride on Oxyazo- -deriva- 
tives ° . . . . 

TremMann (F. ). Sulphur Derivatives of Amidoximes 

Vorrmer (L.). Action of Hydroxylamine, raepanaren and Benzyloxyl- 
amine on Thiocarbamides ‘ 

Craven (G.). Action of Carbon Bisulphide on Benzenylamidoxime and 
Parabromobenzenylamidoxime , ° ‘ ° 

Kocu (H.). Condensation Products from Thiouramidoximes 

Hurtcurnson (A.). Reduction of Aromatic Amides 

Purcorti (A.). Nitro- and Amido-derivatives of Phenylacetamide 

Naar (A.). Derivatives of Cinnamaldehyde. . : 

Cravs (A.). Aromatic Alkyl Ketones and their Oxidation . 

Cravus (A.) and W. Scnzvten. Bromonitrobenzoic Acids ‘ 

Minunnt (G.) and L. Caspgrtr. New Mode of Formation of Benzoic 
Anhydride. , ° ° , ° . , ; ‘ ° ‘ 


CONTENTS. 


Frey (H.) and M. Horowitz. New Method for dceened Aromatic 
Carboxylic Acids . >” . ‘ 
BrzzarrI (D.). Coumarone . 
Rerssert (A.). Condensation Producth of Anilidoglutarie A Acid . 
Exsom (A.). Metadinitrodiphenyldisulphine . 
AUTENRIETH (W.). Substituted Sulphones . ° : 
Orro (R.) and A. Réssrvne. Phenylsulphoneacetonemereaptole . 
GrorGescu (M.). Benzenesulphonates of Aromatic Radicles 
Otto (R.).  Benzenesulphonates of Aromatic Radicles 
TrauBE (W.). Aromatic Sulphonamic Acids’. 
TAUBER (E.). Guthapiadhantighengh sa and Orthodiamidodipheny1 
Mazzara (G.). Carbazole . ‘ 
Brank (A.). Carbazole Synthesis ¢ 
Korni@s (W.). , Condensation of Unsaturated Hydrocarbons with Phenols : 
Tetrahydronaphthylphenol 
Witterropr (C.) and F. Scuvzz. Picryl- -a- and B- naphthylhydrazines, 
and a-Dinitrophenyl-a- and 8-naphthy ihydrazines . 
Exsom (A.). Action of Hydriodic Acid on 1 : 3’ -Nitronaphtholenesulphon- 
amide 
CuatseEn (L.). Action of Ethyl Formate on ‘Camphor . 
Hatter (A.). Influence of Solvents, on the Rotatory Powers of Camphols 
and Tsocamphols  . , . . . . . . 
Kriiant (H.). Digitonin and Digitogenin 
CJAMICIAN (G.) and P, SicpEr. Hydrocotoin, a Constituent of Coto Bark. 
LarFar (F.). Cochineal-carmine . ‘ ‘ s 
StokEHR (C.). Synthetical Pyridine Bases of the B- Series ° 
Kostaneckt (S. v.). Tinetorial Properties of Nitrosoxyquinolines 
KostaNeEckI (S. v.) and M, RetcHeR. Quinolinedihydroximes 
EpInGER (A.) and E. Bossune. Substitution Products of Isoquinoline 
Srornr (C.). New Class of Organic Bases . 
GERHARD (F.). New Base, CyH).N,0, from Epichlorhydrin and Phenyl- 
hydrazine. . 
Buav (F.). Constitution of Nicotine 
Hessz_(O.). Isocinehonine . 
Srransky (S.). Veratrine . 
Mitrer (W.). Double Salt of Cocaine 
“Mérier (W.). Cocaine Chromate  . 
LIEBERMANN (C.) and O. Ktuiine. Oxidation of Hygrine 
Bocwxka (K.) and A. MaGatnasés. Cytisine . 
Granpis (V.). Crystals Occurring in the Nuclei of Liver Cells. 
ScHUTZENBERGER (P.). Synthesis of Proteids . . P . ‘ 
Granpis (V.). Action of Glycerol on Egg Albumin 
Sizerriep (M.). Decomposition Products of Proteids 
Freperice (L.). Preservation of Oxyhemoglobin 
FREDERICQ (L.). Preservation of Hemocyanin 
Srewart (G. N.). Electrolysis of, and Putrefaction of Bile 
Bewap (L.). ‘Tertiary Nitro-hydrocarbons of the Aliphatic Series 
Paterno (E.) and A. Peratoxer. Supposed Isomeride of Acetylene Di- 
iodide . 
Sem er (F. W. ). Anhydrogeraniol, Olefinic Terpenes, and the Formation 
of the Closed Carbon Chain , . : : 
Varet (R.). Ammoniacal Derivatives of Merenric Cyanide 
Travse (J.) and O. Nevper@. Action of Iodine on the Alcohols of the 
CrHon+,0 Series . ° 
Briar (J. W.) and H. Brirz. Metallic Derivatives of Alcohols . 
Dr Forcranp. Alkaline Derivatives of Erythritol 
Frevunp (A.). Formation of Sorbose from the Juice of Mountain Ash 
Berries . 
= (E. W.) and B. Tottens, Wood Sug (Kylose) and Wood Gum 
Xylan) ° 


“XXV 


PAGE 


565 
566 
567 
567 


XXVi CONTENTS. 


Vittrers (A.). Conversion of Starch into Dextrin by the Butyric Ferment 
Vitwiers (A.). Fermentation of Starch by the Butyric Ferment ° 
Tanret (C.). Levosin: A New aeeaenar from Cereals 

Vienon (L.). Cotton Dyeing ° ° 

Bere (A.). Normal Butylamines 

Moscuatos (H.) and B. ToLiens. Additive Products uf Hexamethylene . 

Scuott (R.). The Simplest Normal Oxime and its Polymerides . 

JacosBi (H.). Oximes of Sugars . 

Orro (R.) and J. Tréeer. Ethylsulphonescetone and Diethylsulphone- 
acetone . . . . . . . 

ScHEURER-KESTNER. Turkey-red Oil . 

ScHARDINGER (F.). A New Optically ‘Active Modification of Lactic Acid 
obtained by the Bacterial Decomposition of —— ‘ . 
Fiscner (E.) and R. Stanev. Xylose. ° ° . ° ° . 

ALLEN (E. W.) and B. ToLtens. om Acid . 

ZELINSKY (N.) and A. BersrepKa. Relative Properties of " Dimethyl- 
glutaric and arene aumeaee Acids: Stereoisomeric Trimethylsuccinic 
Acids. ° ° . . . 

Prcoumann (H. v. ). Acetonedicarborylic Acid 

DinscamMann (M.) and H. v. Pecumann. Synthesis "of Citric "Acid from 
Acetonedicarboxylic Acid 

Burton (B. 8.) and H. v. PEcHMANN. ‘Condensation of Acetonedicarboxy lic 
Acid with Phenols . 

Dinscumann (M.) and H. v. PECHMANN. ‘Alkyl Derivatives of Acetonedi- 
carboxylic Acid 

Nreme (A ) and H. v. PECHMANN. Citracumalic ‘Acid, a New Condensation 
Rroduct of Acetonedicarboxylic Acid . . . 

Scuirr (H.). Preparation of Pyromucic Acid. . ‘ ° 

Buiarez (C.). Solubility of Potassium Hydrogen Tartrate . 

Fiscuer (E.) and O. Pirory. Reduction of Saccharie Acid 

Fiscuer (E.). d- and i-Mannosaccharic Acids . ° 

Emery (W.0O.). Tricarballylic Acid . ‘ ° 

Scuuuze (K.) and A. Lixigryix. Constitution of Leucine ‘ 

Varet (R.). Isopurpurates. 

Lour (P.). Alkyl Compounds of ‘Cadmium and Magnesium 

LigBerMAnN (C.) and A. Sevewirz. Purity of Benzene ‘ 

ScuweitzgEe (R.). Acetylation of Aromatic Substitution Products 

Janovsky (J. V.). New Reaction for Dinitro-compounds . 

Heiss (R.). Synthesis of Hydrocarbons ‘ 

Wipmay (0.). The Constitution of Cymene 

Meyer (R.). Cymene . ° ° 

Wipman (0.). ‘Paheheenpibensses ° . 

Witteeropt (C.). Preparation of Nitroso- -compounds ° 

Zincke (‘T.) and S. Rasinowitscw#. Action of Chlerine on Resorcinol 

Nogettine (E.) and L. Stozcxiin. Nitration of Aromatic Amines 

Grimavx (E.). Reactions of Oxy-alkyl Derivatives of Dimethylaniline 

Bisrrzycki (A.) and @. Cysuzsxr. Action of Acid Chlorides on Ortho- 
diamines . . 

Fiscuer (Q.) and G. Fiscuer. Paramidocarbinols 

Minunni (G.). Sodium Compounds of Aromatic Anilides and Amines 

Gopouwaux (E.). Action of — Chloride on Aromatic ne 
Amines . ° . ° . . 

Oppo (G.). Triazobenzene ° : 

MinunnI (G.). -Constitution of the Amido-derivatives ‘of H ydroxylamine . 

TIEMANN (F.). Amidoximes 

VorLANDER (O.). Constitution of Disubstituted Oxalenediamidines 

Crem (A.). Derivatives of Metahydroxybenzaldehyde 

Krone (W.). Parahydroxybenzerylamidoxime . 

GaBriet (S.) and P. Heyvwanyx. Action of Alkylene Bromides on | Thi- 
amides . . . ° ° ‘ ° ‘ ‘ ‘ ‘ . ° 


CONTENTS. 


ScutrF (H.) and A. Vannt. Isomeric Ethyl Amidotolylearbamates . . 

Apget (J. J.). Benzilidenebiuret and Chlorobenzylidenethiobiuret . 

TremaNN (F.). Production of seat emeerenee iia ad from Puranitro- 
toluene . ‘ ° . . . . 

Haber (F.). Piperonal Derivatives . 

GraEBE (C.) and A. EICHENGRUN. Hydroxyketone, Dyes: A New Di- 
hydroxyxanthone . . ° . ° ° 

Gérrie (C.). Ethereal Salts ‘of Chlorhydrins . . ‘ 

Fritscw (P.). Salts of Dichlorhydrin with Aromatic Acids e . ‘ 

Frirscu (P.). +o of Aromatic Acids . 

ZinckE (T.) and H. Watsavum. Action of Chlorine on Hydroxybenzoie 
Acids 

GARELLI (F.). Action of Phenylhydrazine and. Hydrexylamine on some 
Ketonic Acids . 

Orro (R.) and A. Réssrve. " Action of Sodium Phenylmercaptide on Ethyl 
Chloracetoacetate . 

Brept (J.). Action of Ethyl Sodacetoacetate on Ethyl Benzalmalonate 

WEGSCHEIDER (R.). Ethyl Hydrogen Hemipinate 

BoettinGer (C.). Oxidation of Gallic Acid ‘ ; . 

MicHakEtis (A.) and E, GopcHavx. Aromatic Sulphines . ° . . 

MicHaEuis (A.). Thionylamines. . ° ° 

Orto (R.) and J. TréegR. Aromatic Sulphonie Todides . 

Orto (R.) and J. Tr6eER. Action of Zinc Ethyl on Aromatic Sulphonic 
Iodides . , : . ° : 

Orto (R.) and J. Trier. Aromatic Thiosulphenic Acids . 

Orto (R.). Behaviour of Sulphonic Chlorides towards Thiophenols and 
Thioalcohols in Presence of Alkalis. . : . . 

Karka (E.). Benzaldehydesulphonic Acid . ‘ ae “Oe 

Morean (T. M.). Extraction ef Indigotin from Commercial Indigo . 

EcxenrotH (H.). Synthesis of Dimethylindigo from Parachloraceto- 
toluidide and Paratolylglycin. 

Scuorren (C.). Oxidation of Hydrated Pyridine Bases: Conversion of 
Tetrahydroquinoline into Isatin . . . . ° : 

Paat (C.). A New Synthesis of Indazole Derivatives . ° 

Anscnvrtz (R.) and H. Geupermann. Action of Carbamide and Thiocarb- 
amide on Dihydroxytartaric Acid, Benzile, and Benzoin . . . 

AnGELI (A.). Action of Carbamide on Benzile ° 

Zanetti (C. U.). Action of Nascent Hydrogen on f- -Benzilemonoxime . 

LELLMANN (E.). Reduction of Acstgletheeneenpyennaiiins 0 and of 
Benzoylorthonitrobenzylaniline 

Noerrine (E.). Dyes of the Triphenylmethane Group 

Scuweitzer (R.). Naphthylglycollic Acid and £- Naphthyl Methyl K Ketone 

Oppo (G.) and E. Barasini. £f-lsoamylnaphthalene . 

Aspeae (R.). Derivatives of Chrysene . 

Hirscusoun (E.). Formation of an Asphait- -like Substance from Oil of 
Cassia . . ° * ° 

Varet (R.). Pyridine ‘Compounds . 

Werpet (H.). Peta ns Acids derived from Pyridinecarboxylic 
Acids. . ° ° . ‘ ‘ . ° 

BAMBERGER (E.).. Piperylbiguanide ° ° ° ‘ 

LaDENBURG (A.). Piperidinecarboxylic Acids . ; 

BiscHier (A.). Piperazine . 

KLINGEMANN (F.). 1-Methyl-3- -diphenyl- -4-5- -diphenylpyrrolone. 

Decker (H.). Substituted Ammonium Compounds ° ° 

Reissert (A.). Juloles ‘ 

Pecumann (H. ¥.). Action of Nitrous Aeid on Ethyl "Acetonedicarboxylate 

— (A.). Action of en on §-Ketonic Acids and B-Di- 

etones . 

Anscuiirz (R.). "So-called Phenylketohydroxydimethylanilidotetrahydro- 

pyridinecarboxylic Lactone: 8-Anilidoglutaranil . ° . 


XXVili CONTENTS. 


Stevpe (M.). Thiazole Derivatives from Bromopyruvie Acids and from 
Ethyl Bromacetoacetate. ‘ , ‘ 

ScnarzMann (P.). Attempts to prepare Hydrothiazole Derivatives ° . 

BrscHter. Pheno-2’-methylmetadiazine (2’-Methylquinazoline) . ‘ 

Bistrzyoxkt (A.). Action of Orthodiamines on Orthaldehydobenzoic Acid 

Keurmann (F.) and J. Messrnerr. Relations of the Eurhodines to the 
Indulines and Saffranines ‘ 

Fiscuer (O.). New Class of Fluorescent Colouring Matters of the Quin- 
oxaline Series . R . ° . . 

Hesse (O.). Alkaloids ‘of Belladonna . 

LIEBERMANN (C. ). Tropinie Acid and Oxidation Products of Dextro- and 
Levo-eegonine and of Tropine . ° . ‘ 

ParTHEIL (A.). Cytisine 

Bucnuka (K.) and A. Magatnags. Cstisine 

LrvossrgrR (G.). Aspergillin, a Vegetable Hematin 

KonpakorF (J.). Halogen Derivatives of Amylene 

HartTMANN (E.). Complete Chlorination of Fatty Compounds of High Mole- 
cular Weight . . 

Het (C.) and C. Kitrosky. Formation ‘of Nitriles on "Oxidation with 
Nitric Acid. ° 

Linpet (L,). Origin of the Higher Alcohols contained in Commercial 
Spirits . q ° . 

Wou (A). Glucosoxime and Levulosoxime “ ° 

Wrercumann (F.G.). Red Sediment formed in a Raffinose Solution ‘ 

Lirscnttz (J.). Action of Nitric and Sulphuric Acids on Vegetable Fibre . 

Sroxes (H. N.). Action of Phosphorus Oxychloride on Ethereal Silicates 
and their Chloro-derivatives . ‘ ° ° : 

GABRIEL (§.). Derivatives of Ethylamine . ‘ 

CosLentz (W.) and S. GABRIEL. Dithioethylamine ° 

Maxsor (H.). Action of Aqueous Ammonia on Isobutyl Chloride in closed 
vessels at 100° ° ° ° . . 

Scuwarrz (Y.). Hexamethylenamine . ° ° 

BrIRKENWALD (P.). Essential Oil of Mustard 

Wotres (L.). Investigation of Crude Acetone 

ZinckeE (T.) and F. Kuster. Behaviour of Hexachlororthodiketohexene on 
Heating, and towards Phosphorus Pentachloride 

Hett (C.) and C. Jorpanorr. Derivatives of Palmitic Acid 

Hett (C.) and C. Jorpanorr. Cyanopalmitic Acid, Tetradecy Imalonamic 
Acid, and Tetradecylmalonic Acid . . ‘ . 

Zrxcxe (T.) and F. Kister. Propylideneacetic Acid . 

Hsett (E.). Velocity of Lactone-formation in the case of various ; Hydroxy- 
Acids. . ° < . ‘ ° ‘ 

Hanrzscu (A.). Isomerism of Oximes. ° m . ‘ 

CRAMER (C.). Monoximes of Succinie Acid . ° 

SoperBaum (H.G.). Dioximidosuccinie Acids 

Biscnorr (C. A.). Trimethylsuccinie Acid . 

Biscuorr (C. A.). Substituted Dimethylsuccinie Acid 

Motper (E.). Transformation of Kthy! Disodiotartrate by Ethyl Chloride. 

Scuwerrzer (R.). Acetyliodobenzene and Iodomandelic Acid. ° 

Ernearm (J.). Action of Aldehydes on Thioamides . . 

Vienon (L.). Theory of Dyeing . . . . . ° 

LIEBERMANN (C.). Allocinnamic Acid. * e . 

Scuirr (H.) and A. Vanni. Amidotolyloxamic Acid . 

TAvBer (E,) and R. Lowennerz. Synthesis of Carbazole Derivatives. 

Hoocewerrr (S.) and W. A. Van Dorp. Transformation of a-Diketones 
in Alkaline Solution ° : 

Hevmayn (K.). Diethylindigo and Orthotolylindigo e 

Pricret (A.) and H. J. ANKERsMIT. Phenanthridine . 

Vanret (R.). Pyridine Compounds . . a . 

BamBeErcGeER (E.) and L. SkEBerGER. Dicyanodiamide. 


CONTEN TS. 2 


Gotpscnmipt (H.) and A. Pottzer. Derivatives of Orthamidoazo-com- 
pounds . . : . ° ° . ° . 

AnRENs (F. B.). Sparteine . . 

CHaRALAMPI. Alkaloids from the Seeds of Delphinium staphisagria ‘ 

kénie@ (G.). Alkaloids of the Roots of es canal canadensis and Cheli- 
donium majus . ° . . . , 

Merck (E.). ‘Alkaloids of Sabadilla Seeds . 

Contnck (O. DE). Ptomaines. ° 

Purpson (T. L.). Vegetable Hematin. 

Gustavson (G.). Reaction Capacity of ‘Chilorotrimethylene ‘and some 
Allied Compounds .« ‘ . . : 

Burns (P.8.). Dimolecular Ethyl Cyanide 

Po.etatrF (G.). Boiling Point of Di- -isopropylcarbinol 

Ange (A.). Eulyte . 

Cross (C. F.) and-E. J. Brv¥an. -Soly ent for Cellulose 

Aneru-(A.). Action of Nitric Acid on Acetylacetone 

Kurncer (H:) and L. Scnmirz. -Dibutyry! and Di-isovaleryl 

Scumipt (E.). Angelic Acid 

BiscnorF (C. A.)- “Substitution Derivatives of Succinie Acid 

Biscnorr (C. me Theoretical Results of Studies in the Succinie Acid 
Series . 

BiscuorrF (C. A). Dynamical Hypothesis i in its ‘Application to the Suecinic 
Acid Series 

Cramictan (G.) and A. ANGEEI. Oxidation - “Products. ‘of Brominated 
Thiophens . . ‘ 

Mrotati (A.). So- called Isothiocyanoethylsulphine 

VoLHaArD (J.). Preparation of Pyromucie Acid from Furfuraldehyde 

Wotrr (L.) and P. F. Gans. Furazancarboxylie Acid 

Craus (A.). Constitution of Benzene . . . 

Wipman (O0.). Cymene 

Mruter (W.-v.) and Ronpp. Oxidation of Cymene and Tropropylbenzene 
with Chromyl Chloride. = 

ScuramMM (J.). Action of Halogens 0 on Aromatic Compounds i in Presence 
of Light . ° ° . : ° 

Cxuats (A.) and E: "Krause. “'Thymol . ‘ , . vs , ’ 

Kuinecer (H.) and O. Sranpke. Action of Sunlight on Organic 
Compounds 

Anscnirz (R.) and H. “Weve. Action of Aniline on Chloride and Bromide 
of Arsenic. 

Wisticenvs (W.) and W. Sarruer. Combination of Ethyl Oxalate with 
Anilides . 

KEHRMANN (F.). “Action of Alkalis and Amines on Halogen Substituted 
Quinones ° 

WitieERopt (C.)}. Symmetrical: ‘Trinitrosophenyiparabromazobenzene 

Witterkep? (C.) and A. Boum.  Picry — lbydrazine and 
Related Compounds. 

Scuirr (H.) and A. Vannt. Amidotolyloxamethane 

BiGIneEEzLI (P.). Ethyl Acetoacetate Aldehydeuramide ‘ 

Knaprr (E.).- Formyl and Oxaly] Derivatives of Orthamidobenzamide 

Cuavs (A.). Alkyl Ketones from: Halogen derivatives- of Aromatic Hydro- 
carbons . . 

ZacHarias (E.). Action of Ammonia on " Derivatives of the Ethyl and 
Methyl Salts of Orthamidobenzoie Acid . . . ‘ 

Anscuirz (R.) and W. Berns. Diethylearbobenzonic Acid : 

Micnazt (A.) and P.C. Freer. Additive Products of Ethyl Sodoaceto- 
acetate and Sodiomalonate with Ethereal Salts of Unsaturated Acids 

Kyeseb (W.). Derivatives-of Phenyl -Salicylate . 

Tareme (P.). Action ef Ammonia and Methylamine on Derivatives of the 
Ethyl and Methyl] Salts of etiytncayenmnile Acids . 

Taree (C.). Metanitrocoumarin . ‘ 


Xxix 
PAGE 


839 
842 
842 


843 
844 
845 
845 


888 
888 
889 
889 
890 
890 
890 
891 
891 


892 
892 
893 
893 
896 
896 
897 


xXxXX CONTENTS, 


Zéurret (G.). Tannins of Algarobilla and Myrobalans ° 
Eyrxman (J. F.). Shikimiec Acid . 
Cravs (A.) and C.Gronewre. 4:5- ‘Diehlorophthalie Acid : Derivatives of 
Ortho-xylene ° . . . 
Meyer (R.). Benzeneazomalonic Acid , 
Wisticenvs (W.). Ethyl Benzamidoxalacetate and Benzamidopyruvic 
Acid ° 
Orto (R.) and J. TrécER. Action of Iodine on Sodium Benzenesulphinate 
in the Presence of Mercaptans . 
Orro (R.) and J. TréceEr. Thioanhydrides of Aromatic Thiosulphonic 
Acids and Polythiosulphonic Acids ° 
Orro (R.) and A. Résstne. Aromatic and Aliphatic Thiosulphonic Acids . 
LepereER (L.). Synthesis of Indigo from Phenylglycocine . 
Hevumann (K.). Non-formation of an Indigo Derivative by fusing "Para- 
tolylglycocine with Alkalis  . ‘ ‘ ‘ ‘ ‘ . 
Scnorren (C.). Isatin-blue. ° ° ‘ 
Liwpricat (H.). Benzidinedisulphonic Acid 
Kurneer (H.) and O. Stanpxkg, Isobenzile , 
Kurneer (H.) and L. Scumitz. New Synthesis of Isobenzile ° 
Exsrranp (A. G.). Naphthoiec Acids. ‘ 
Scumipt (R. E.). Alizarinsulphonic Acids : Conversion of “Anthraquinone- 
a- and -8-disulphonic Acids into Flavopurpurin and Anthropurpurin . 
Scumipt (R. E.) and L.Garrermany. New Dyes of the Anthraquinone 
Series . . . . . . . ° . . . 
Wattaca (0.). Massoyene . ° ° ° . 
Beckmann (E.) and M. PLEISSNER. Oil of ‘Polei ° . 
Hessz (O.). Saponin . ° ° 
Prarr (F.). Poisonous Constituents of “ Timbo” 
Guruzeit (M.) and O. Dresset, Synthesis of Pyridine Derivatives from 
Derivatives of a-Pyrone . r ° ° ° ° ° 
Krieer (M.). Betaines of Pyridine Bases . e ° ‘ 
Mrotati (A.). Constitution of Rhodanic Acid , . " 
Paat (C.) and A. Bopewie. Quinazolines . 
Nierzkr (R.) and G. Hasteriik. Action of Dioxyquinones ‘on Ortho- 
diamines. ° ° . . 
KernrMann (F.) and J. Messtnerr. Azonium Compounds . 
Pinner (A.) and R. WotFrensteIn. Nicotine . ; 
Moser (J. v. p.) and P. C. Piveer. Cystisine and Ulexine. 
Brunton (T. L.) and 8. Martin. Action of Alcohols and Aldehydes on 
Proteids . ‘ 
Gasriet (S.) and W. Asoman. A Product of the Putrefaction of Proteids 
Vavuset (W.). Formation of Ethers in the Preparation of Isoallylene and 
its Homologues from the Corresponding Halogen Derivatives and 
Alcoholic Potash . ° ° ° . . . 
Mon ‘er (E.). Purification of Crude Aleohol é ‘ . . ‘ 
Tissier (L.). The Fourth Primary Amy] Alcohol , 
Zatozteck! (R.). Constitution of the Oxygen Compounds in Petroleum 
De ForcranpD. Preparation of Disodium Erythroxide. a 
Ost (H.). Refractive Power of Levulose and Invert Sugar . 
Magvuenne. Trehalose. r - yi ‘ 
Stone (W. E.) and D. Lorz. Xylose from Maize Cobs 
Cross (C. F.) and E. J. Brvay. Action of Nitric Acid on " Vegetable 
Fibres . 
Le Bet (J. A.). Dissymmetry and Optical ‘Activity of Alkyl Derivatives of 
Ammonium Chloride 
Vivat (R.). Action of Hydroxyhydrocarbon Derivatives on Nitrides and 
Hydronitrides. . . . : ° ° 
Moscuetes (R.). Chloralimido-compounds : ; 
Forssext (G.). Action of Ethylenediamine on Thiamides ° ° ‘ 
ForssEtt (G.). Action of Ethylenediamine on Ethyl Dibromosuccinate 


ae hhh eb n-ne ~~ nn -) n-ne k--8-- ee 


Get eee ht et et OO et he Om 


CONTENTS, 


Wattacu (0.) and J. Want. Derivatives of Amylene Nitrosate ° 

Wattacn (O.) and P. Enerzs. Decomposition of Amylene Nitrosate with 
Sodium Ethoxide . 

JAEGER (J.). Condensation of Guanidine with Ethereal Salts of B- -Ketonic 
Acids. ° . ’ . . 

Wattacu (0.) and G. REINHARDT. Rubeanic Acid . ° ° ; 

BauMANN (E.) and E. Fromm. Isomerism of Thioaldehydes ° 

BavuMANN (E.) and E. Fromm. Trithio-derivatives of Acetaldehyde . 

Duvitx1eR (E.). Dimethylacrylic Acid from Isovaleric Acid. 

Wiszar (G.). Distillation of the Potassium Hydrogen Salts of some ‘Acids 
of the Oxalic Series. ° 

Massor (G.). Ethyl Hydrogen Malonate and Ethyl Potassium Malonate . 

Wiszar (G.). Decomposition of Glutaric Acid and Succinie Acid by Sun- 
light in Presence of an Uranium Salt . 

Louns (W.) and A. Kénter. Hydrolysis of Ethereal Salts of Polybasic 
Acids. 

Auwers (K.) and E. Konner. ‘Symmetrical Dimethylglutaric Acid and 
Trimethylsuccinic Acid . 

Bartue (L.). Methyl Methyleyanosuccinate : Methyl Methylethenyltri- 
carboxylate. . 

Hett (C.). Isomeric Pimelic Acid from Amylene Bromide . . ° 

BétTinGER (C.). Preparation of Glyceryl Pyruvate . ° 

Ar@nan. Constitution of Aqueous Solutions of Tartaric Acid ‘ ° 

Are@nan. Combinations of Tartaric Acid and Potash or Soda in So)utions . 

DorByer (O.). Formation of Inactive Tartaric Acid by the Oxidation of 
Phenol with Potassium Permanganate . ‘ : 

Errera (G.). Substitution of Halogens in Aromatic Hydrocarbons ° . 

Errera (G.). Action of Chromyl Chloride on Cymene ; ; 

Tout (A.). Synthesis of a and Paraisopropyltoluene. 

Fitett (M.). Paradipropylbenzene  . . . . . ° 

Fiteti (M.). Parapropylisopropylbenzene . . ° 

Jackson (C. L.) and W. H. Warren. Reactions of Sodium Alkyloxides 
and Phenoxides with Tribromodinitrobenzene and Tribromotrinitro- 
benzene . ° ° ° , . . ° ° 

GragEseE (C.). Chloranil . ‘ 

GrakEBE (C.). Bromanil , 

Meyer (R.). Phthaleins . 

Denies (G.). Compounds of Metallic Sulphites with Aniline 

Anprf (G.). Some Compounds formed by Mercurie Chloride , 

Baper (R.). Symmetrical Trisubstitution Derivatives of Benzene ; 

Denigés (G.). Combination of Metallic Sulphites with Amines of the Ben- 
zene Series 

Grimavx (E.) and L. Lerivrr. Nitro-derivatives of ‘Dimethylortha- 
anisidine ° ° ° ° ° ° 

Bampercer (E.). 1: 4: 6-Trimethyl yaraphenylenediamine . ° . 

Benrenp (R.) and E. Kénre. Alkyl Derivatives of Hydroxylamine . . 

Limpricat (H.). Azo-derivatives R _ ‘ 

Kostanecki (S. v.) and J. D. ZrBEwt. " Orthohydroxyazo-dyes ‘ ° 

Lossen (W.). Tetrazotic Acids, Oxy- and Dioxy-tetrazotic Acids. 

Lossen (W.) and F. Mrerav. Benzenyldioxytetrazotic Acid . 

Lossen (W.) and M. Nevsert. Metanitrobenzenyldioxytetrazotic Acid 

Lossrn (W.) and C. Losszn. Phenethenyldioxytetrazotic Acid . . 

Lossen (W.) and C. Lossrn. Reduction of Benzenyldioxytetrazotic Acid . 

Wutterropt (C.).. Orthochlorophenylhydrazine. : 

Sépgrsavum (H. G.). mee of o-Ironitrosoncetophenone (Benzoyl- 
formoxime) . ° ° ° ° ° 

Fiscurr (O.) and E. Herr. Induline Group ; ‘ ‘ 

* Anscnirz (R.) and C. Beavis. Dichloromaleinanil Chloride 

JacossEN (P.) and A. FRANKENBACHER. Formation of Thioanhydro-com- 
pounds . ° . . . . . . ° * . e e 


XXXii CONTENTS. 


Barpacita (G. A.) and A. Marquarpt. Action of Sulphur on Benz- 
aldehyde : 

Baumann (E.) and FE. FromM. ‘Thio-derivatives of Benzaidehyde , ° 

Baumann (E.) and E. Fromm. Aromatic Thioaldehydes 

Hevster (F.). Behaviour -of a * towards Alkali “Hydrogen 
Sulphites 

Errera (G.). Some Ketones 

Ascuan (O.). Hydrogenation of Benzoic Acid . 

Retssert (A.) and W. Kayser. ee Phenylhydrazidoacetic 
Acid . ‘ . . ‘ ° . ° . 

BérrineeR (C.). Anilpyruvic Acid . 

Kixwicurt (L. P.) and G. D. Moors. Action of an Alcoholic Solution 

of Silver Nitrate on Ethylphenyldibromopropionaie ‘ . ° 

Fiietr (M.) and F. Crosa.- Derivatives of Cumic Acid. 

Fiteti (M.) and G. Basso. Homocumic and Homoterephthalic ‘Acids 

Gragse (C.)and O. Scuvuttess. Thioxanthone -. 

Fiver (M.) and G. AMoreEtrTI. Isopropy lphenylglycollic Acid and its Deriva- 
tives . . 

Kosraneckt (S. v) and B. Nesster. ‘Sy nthesis of Hydroxyxanthones 

Bérriveer (C.). -Tannic Acid of Oak Wood ‘ ‘ : 

Movtron (C: W.). Some Derivatives of Phthalic Sulphinide 

DoeBner (O:). Symmetrical Alkylisophthalic Acids 

Zeurnsky (N.) and L. Bucusras. Stereoisomeric Methylphenylsuccinie 
Acids , ‘ ‘ : ‘ ‘ . 3 . 

Vitte (J.). Action of Urea on Sulphanilic Acid. 

Errera (G.)}. Nitrocymenesulphonic Acids 

Orro (R.). ‘Unsaturated Sulphones 

Avtenriete (W.). Certain Sulphone Derivatives and their Hy drolysis in 
Alkaline Solution 

Burmerster’(R.) ‘and A. Mrouaris. - Action of Phenylhydrazine on Ethyl 
Chloromalonate -. 

Heymann (B.). Synthesis of Indigotindisulphonic Acid (Indigocarmine) . 

Auwers (K.). Hydrobenzoins and their Anhydrides . ; ‘ ° 

Mitter (W.-v.) and J; Préenn. - Aldehyde-green —«. 

Rampercer (E.) and W. Loprer. A Closed Chain Analogue of Ethylene. 

Ornporrr (W. R.) and F. L. Korrrient. Decomposition of some Diazo- 
compounds of Naphthalene with Alcohol 

Noetrine (E.) and E. GranpMovein. Orthoazo- -compounds of «- Naphthol 
(8-Naphthaquinone Hydrazones) . 

Nortrine (E.) and E. GRANDMovGIN. Molecular Change in the Forma- 
tion of Disazo-compounds of a-Naphthol 

Noettine (E.) and E. GraxpMovein. Constitution of the Hy drazores of 
8- Naphthaquinone ‘ ‘ , 

Brascw(R.): Nitro-derivatives of Alizarin and Purpurin . 

Watracu (O.). Terpenes and Camphors 

Waeyen (G.). Presence of Ethylene Linkings i in Terpenes. 

Varer (R.). Terebenthene . ‘ : 

Erarp (A.) and P. LAMBERT. Te rpene in the Oil from Compressed Gas 

Pesci (L.). ‘Action of Phthalic Anhydride on Amidoterebenthene 

Wattaca (O0.). New Compounds of the Camphor Series and a New Ter- 
ene 

CAZENEUVE (P.).  Pyrogenic Conversion of Camphosulphophenols into 
Ordinary Phenols : ° ‘ ‘ : 

Arata (P.) and C. GrzeEr. Morrenole . ‘ 

LinossrER (G.). Aspergillin, a Vegetuble Hematin . 

Bertuetot and G. AnpR£. - Humic Compounds . . 

BamberGer (E.).- Constitution of Rings containing Five Atoms. 

Berek (C.). Hantzsch’s Pyridine Synthesis . ‘ 

HSTTINGER (C.). Oxidation of Aniluvitonic Acid 

Scuwanz (P:). @Picoline~ * - ee 


> eo Ranke ae hr 


CONTENTS. 


LapEnsure (A.). Synthesis of Oxypyridine and Piperidine Bases 

AnReEns (F.B.). y- “Dipyridyl and + itpipestiigt . ° ° . 

Miter (W.v.). Oxidation of Quinoline Derivatives. ° ° . 

BaMBERGER (E.). Alicylic Homology . . 

ErcuenGrotn (A.) and A. Ernnorn. Methoxydihydroxydihydroquinoline . 

MitieR (W. v.) Synthesis of Quinaldine . ‘ 

MitueR (W. v.) and J. Précut. Colouring Matters from Hydroquinaldine. 

Miter (W. v.). Fluorescent Derivatives of Aromatic Diamines ‘ 

Noettine (E.) and C. Scpwartz. Triquinylmethane. . 

CLAISEN (L.) and P. Roosen. Derivativ es of Pyrazole 

Hanriot. Amidoisoxazole . ° . . , 

Wirt (O. N.). Azonium Bases . ° ° 

KeHrMANN (F.) and J. MEssIncER. Azonium Bases . 

Fiscner (O.) and M. Buscn. New Class of Fluorescent Colouring Matters 
of the Quinoxaline Series 

PrcuMann (H. V.). eitasineitie Properties, and Constitution of Osotri- 
azoles 

Jonas (A.) and H. v. Pecumayy. Methyl-n-Phenylosotriazole and its 
Derivatives . 

Batrzer (O.) and H, v. " PECHMANN. Homologues of n- Phenylosotriazole : 

Battzer (O.) and H. v. PecuMann. Osotriazole . 

Passon (M.). Alkylisation of Secondary and Primary Bases by Potassium 
Alkyl Sulphates 

LADENBURG and G, ADAM. ‘New Alkaloid from Conium maculatum . 

SatamMon (G.). Paraxunthine . 

CazENEUVE (P.). Violet Colouring Matter derived from Morphine 

Merck (E.). Pseudocodeine 

Grimavux (E.) and A. Aknaup. Conversion of Cupreine into Quinine 

JUNGFLEISCH (E.) and E. Leeer. Isocinchonine ° ° ° 

Lapensure (A.). Tropine . 

FraGner (K.). Amarylline and Bellamarine, two New Alkaloids 

Arata (P.) and C. GetzEr. Morrenine ‘ . ° 

GaBRIEL (S.). Crystalline Egg Albumin . 

Povcnet (G.). Artificial Melanin ‘a 

FrankeEt (L. K). Electrolysis of Metallic Thiocyanates and the Decompo- 
sition of Alkali Thiocyanates . . 

Frevunp (M.) and F. LENZE. Polymeride of Trimethylacetonitrile ‘ 

Demont (L.). Compound of Alcohol and Sodium Bisulphide_. 

Sroxes (H. N.). Action of Phosphorus Oxychloride on Ethyl Silicates and 
Silicon Ethoxychlorides , : . 

Frevunp (M.) and F. Lenze. Attempt to Prepare Tertiary Butylearbinol . 

Masery (C. F.) and A. W. Smirn. — esa in Ohio 
Petroleum . . : : 

Fiscuer (E.) and R. Sranen L.-Sorbitol . . 

Fiscuer (E.). Configuration of Grape Sugar and its Isomerides . 

Wewnver (N). Influence of Inactive Substances on the seen Power of 
Very Dilute Sclutions of Grape Sugar . , ° . 

Tottens (B.). Rotatory Power of Levulose and Invert Sugar . 

Scnvu.rze (E.). Chemical Composition of the Membrane of Plant Cells 

Hartune (L.). Hexamethylenamine . , . . . ° 

Emicu (F.). Biguanide 

Emicu (F.). Guanidine. 

Meyer (V.). Oximes . . 

Freer (P. C.). Constitution of Aliphatic Ketones and the Action of 
Sodium on Acetone. 

Freer (P. C.) and 8. O. Hieury. Action of Ethyl Chlorocarbonate on 
Acetone Sodium A 

Vauset (W.). “ Acetone- -potash ’ » and “ Acetone- soda” ° 

Viapesco (D.). Action of Chlorine on Methyl a Ether 

Bérrineer (C.). Preparation of Triacetin . 


VOL. LX. 


XXXiV CONTENTS. 


SéperBaum (H.G.). Cyanisonitrosoacetic Acid . ° 

Micuaet (A.) and O. ScHvULTHEss. Alloisomerism : Dehalogenisation of 
Ethyl Salts of a-8-Halogenised Acids. : S 

Hamonet (J.). Preparation of Ethereal Salts of 8-Ketonic Acids. : 

Wotrr (L.). Hydroxylevulinic Acid and Acetylacrylic Avid. 

Emery (W. O.). Action of Ammonia and Aniline on Ethyl Acetoglut- 
arate . 

Watpen (P.). Tetrie Acid, ‘Oxytetric ‘Acid. and their Homolognes 

Keurwann (F.) and N. Picxerse1it. Electrolysis of Cobalt Salts of 
Oxalie Acid . 

Auwers (K.) and R. ‘BERNWARDI. Determination of the Structure of 
Fatty Acids by Bromination . ‘ ‘ ° , ‘ ° ° . 

Avuwers (K.) and A. ImnAvser. Bromination of Succinic Acid and its 
Alkyl Derivatives . . 

Pivurri (A.). Monoximes of ‘Succinic Acid . 

Crum Brown (A.) and J. WALKER. Electrolytic Synthesis ‘of Bibasic 
Acids . 

Crum Brown (A) and J. Warxer. " Synthesis of Alkyl Derivatives of 
Succinie Acid . ° 

Fiscuer (E). New Isomeride of Mucic Acid and the so-called Paramucic 
Acid. ° ‘ 

RuHovUssOPOULOS (0). “Ethyl Ethylenedicarbamate 

Cramician (G.). Constitution of the Tetrole Rings 

Briut (J. W.). Pyrone. ‘ : . . ‘ ‘ P ‘ ‘ 

Isrratr and Pérricov. Action of Chlorine on Benzene in Presence of 
Sulphuric Acid. . 

Friepet (C.). Benzene Hexachloride . ‘ 

Istrati. New Method of [odation in the Aromatic Series . 

IstratI. Iodopentachlorobenzene . ° . ° 

Srrene (F.). Orthonitrotoluene . ° ® ‘ ‘ , : ‘ ‘. 

Nogtrine (E.) and G. A. Parmar. Occurrence of ne in Com- 
mercial Xylene. ‘ . ‘ 

Fasrni (E.). Colouring Matter of Red Carbolic Acid . 

LinpEMANN (T. v.). Action of Epichlorhydrin on Phenols . 

Kueesere (W.). Action of Formaldehyde on Phenols 

Cuavs (A.) and others. Orientation by Conversion of Paradinitro-deriva- 
tives into Quinones 5 

Epereano (L.). Action of Sulphur Chloride on Aniline ° 

BaMBERGER (E.) and P. Wurz. Methylparatoluidine. 

Meyron (K.). Adjacent Ortho-xylidine 

Borpprinenavs (W.). eeameat tees laniline and Paranitrosobenzyl- 
toluidine ° 

Newman (H. E.). Derir atives of Ethylene Phenyldiamine and its 
Homologues ° 

GoxtpscumiptT (H.) and R. Brvpacuen. Hydroxyazo- -compounds 

Goxtpscumipt (H.). Cryoscopic Experiments . 

Hexwer (G.). Action of Carbonyl Chloride, Carbonyl Sulphide, and ‘Alkyl 
Chlorocarbonates on Phenylhydrazine 

KEuRMANN (F.) and J. MESSINGER. Relations between Eurhodines, 
Indulines, and Safranines ‘ ° ‘ ‘ ‘ , ‘ : . 

Meyer (V.). a 

LELIMANN (E.) and E. Benz. Compounds Prepared ‘from Methylphenyl- 
chloroformamide and Diphenylchloroformamide_ . 

Costentz (V.). Seleno- and Thio-derivatives of Ethylamine and Propyl- 
amine . 

Hoocewerrr (S.) and w. rs Van Dorp. Action of Alkali Hypochlorites 
and Hypobromites on some Imides and on Phthalodiamide . 

Marx (M.). Reduction of Trimethylgallamide ; eeeerence 

Biscuorr (C. A.). Acids of the Fumaric Series . 

Katt (H. v. p.).* Action of Thiocarbimides on H ydroxylamine ‘ 


ey a ee 


th ? 


— Ww a o™ =~ eS ae we vr vw Ww 


w & oe = 


moO ve wo 


iw 


woe wo o - - ow 


CONTENTS. 


Cravs (A.). Aromatic Alkyl Ketones: their Oxidation by Potassium Per- 


manganate . ° ° ° ° . ° ° ° . . . 
Tawara (Y.). Synthesis of Peonol. enamere of Perkin’s Reaction to 


Aromatic Ketones . 

Dirrricn (M.) and V. Merer. Derivatives of Ethyl Dinitropheny1 
Acetate . . . 

EpELEANO (L.). Preparation of Unsaturated Aromatic Acids 

GragBE (C.) and A. Lanpriset. Action of Potassium Cyanide on 
Phthaldehydie Acid ‘ 

GarrrrMANN (L). Method for the Isolation of Aromatic Sulphonic ‘Acids 

IstRATI and GgorGesco. Action of Sulphuric Acid on Iodine in Presence 
of Calcium Benzenesulphonate . ° 6 ‘ . 

De Roopvg (R.). Derivatives of Benzoic Sulphinide ‘ 

Ranpaut (W. W.). Orthosulphoparatoluic Acid and its Derivatives . 

Orro (R.). Hydrolysisof Sulphones . 

BauMANN (E.). Hydrolysis of Sulphones and Ethereal Salts of Benzene- 
sulphinic Acid ° 

Kyretscn (R.). Synthesis of Indigotindisulphonic Acid (Indigocarmine) . 

Scnvtnérer (L.). Action of Stannous Chloride on Nitrophenylindazole 
carboxylic Acid =. . . 

Brascun (R.) and G. Freyss. Benzidine Colouring Matters ‘ 

BestHorn (E.) and W. Curtman. Anilidoacridines and Hydroxyeeridines 

Gatewsky (P.). Diphenylene Oxide . . . 

RusanorF (A.). Condensation of Benzaldehyde with Phenols 

Scuirer (A.). Oximes of Asymmetrical Ketones. . 

HorrMann (E.). Oximes of Halogenated Benzophenones ° . 

KotrrennAnNn (W.). Metabromobenzophenone and its Oximes . . 

Dirrricn (M.), Symmetrical Paradichlorobenzophenone and its Oximes 

Donek (F. D.). Diphenylfurazan and some Derivatives of Oximes 

Bovreegors (E.). Tolyl Naphthyl Sulphides : 

BamBERGrR (E.) and C. Gorpscamipt. Ethyl- -«-naphthylamine 

Kott (A.). «8-Benzenylnaphthylenediamine . . 

Hooker (S.C). Derivatives of Lapachic Acid 

— (R). Boiling Points of some Compounds of High Molecular 

eight . 

GRAEBE “0.) and A. Puitrps. Oxidation of Alizarin Green and Alizar- 
indigo Blue . ° ‘ , . . , ‘ ‘ 

Wattracn (0.). Terpenes end Ethereal Oils. 

Waener (G.). Constitution of Pinene. ‘ ° 

ANDERLINI (F.). Derivatives of Cantharidin ° 

Kostanecki (S. v.). Gentisin . 

LELLMANN (E.) and R. Just. Derivatives of Piperidine . 

Lettmann (E.) and R. Just. Behaviour of Piperidine Bases towards 
Aromatic Halogen Compounds . ‘ ° 

Rienrier (L.). Introduction of Bivalent Radicles into Piperidine ‘ 

Ascnan (W.). Derivatives of Homopiperidic Acid. ; : 

Decker (H.). Substituted Ammonium Compounds 

Wetrer (A.). Action of Hypochlcrous Acid on Bromoquinolines 

Zincxe (T.). Action of Chlorine on Hydroxyquinoline ° 

Cravs (A.) and H. Howrrz. Hulogen Alkyl Compounds of Parahydroxy- 
quinoline and the Derived Quaternary Ammonium Bases 

BamBereer (E.) and P. Werz. Homologues of Tetrahydroquinoline. 

BampBerceEr (E.) and P. Wurtz. Tetrahydro-l-amidoquinaldine . 

LettMANN (E.) and H. Zremssen. Derivatives of 1-Methylquinoline and 
3-Methylquinoline . ° . : ° ° 

Scurrr (H.). Constitution of Phenanthroline Bases . 

Bampercer (E.). Reduction of Tricyclic Systems. 

Bamperegr (K.) and L. SreTrENHEIMER. Tetrahydro- -a-naphthaquinoline, 

Bampercer (E.) and L. Srerrenneimer. “ Aromatic” Cctohydro-a- 
naphthaquinoline . ~. . . : : . . . : 


¢ 2 


XXxv 


PAGE 


1222 
1223 


1224 
1225 


1225 
1226 


1226 
1226 
1228 
1229 


1229 
1231 


1231 
1231 
1232 
1234 
1234 
1235 
1236 
1236 
1237 
1237 
1238 
1238 
1239 
1239 


XXXVi CONTENTS. 


Raovssopoutos (0.). Methanetriquinol or Triquinylmethane . 

TaFEL (J.). Strychnine ‘ ‘ ‘ ‘ 

Fitenne (W.). Constitution of Pseudoephedrine . 

LIEBERMANN (C.). Benzoylpseudotropeine, an Alkaloid of Java Coca Leaves 

ADERMANN (F.). Alkaloids of Corydalis cava i . ‘ ‘ 

Hooper (D.). New Alkaloid in Zylophora asthmatica. , . . 

Huster (W.). Influence of Oxygen on the Formation of Ptomaines : . 

SatkowskI (E.). Peptotoxin ; . : . ‘ 

Werico (B.). Harnack’s Ash-free Albumin . . 

Denakzyer (A.). Behaviour of Albumin when Subjected to Pressure . 

Hinricus (G.). Calculation of the Melting and Boiling Points of } Normal 
Paraffins ° . . 

Favorsky (A.). Isomeric Change in Unsaturated Hydrocarbons ‘ r 

TscHERWEN-IvanorrF (N.). Polymeride of Trichloracetonitrile . 

Hemmetmayr (F. v.). Oxidation of Sodium Alkyloxides 7 Atmospheric 
Oxygen . . 

T.apENBURG (A.). Di ethylenediamine (Piperazine) , 

Peratoner (A.) and B. Srrazzeri. Synthesis of Pyrone . . 

Hfett (C.) and J. Sapomsxy. New Derivatives of Stearic Acid . 

Moier (P. T.). Action of Bibasic Acid Chlorides on Ethyl Sodioeyan- 
acetate . : . 

Mrenart (A.). Levulinic Acid, Acetonediacetic Acid Dilactone . 

Cravs (A.). Action of Zine on Ethyl Dibromosuccinate 

Sxravp (Z.H.). Conversion of Maleic Acid into Fumarie Acid . 

HeMMELMAYR (F. v.). Methylene Derivatives of Carbamide and of Thio- 
carbamide 

HorBaczEwski (J.). Formation of Uric Acid and of Xanthine Bases and 
the Pro tuction of Leucocytosis in Mammals . . . ‘ . ° 

Ktuine (O.). Azines of the Uric Acid Group . 

Minvunn1 (G.). Thiophen . 

Vauset (W.). Ringand Nucleus Structure of Aromatic Hydrocarbons : 

Fiteti (M.). Constitution of Cymene. , 

Reine.ass (P.). Metac vanobenzal Chloride and Metacyanobenzaldehyde . 

De Varpa (G.) and M. Zenon. Products of Condensation of Metanitro- 
benzaldehyde with Phenol and Resorvinol ‘ ‘ ‘ ‘ : 

Kravs (A.). Methylation of Symmetrical Orcinol 

De Varpa (G.). Action of Light on Anethoil . 

Ner (J. U.). Constitution of Quinone. ° ‘ 

Herzie (J.). Euxanthone . 

Lustie¢ (G.). Synthesis of Aromatic Mercaptans. ‘ ‘ ‘ . 

Curtivs (T.). Nomenclature of eaenaeens containing —Two Atoms of 
Nitrogen linked together ‘ ‘ : ‘ , . ° 

Gotpscumigept (G.) and R. Janopa. Action of Benzylamine on Glycol 
Chlorhydrin ‘ ° ‘ ‘ . ‘ . 

Kromer (H.). Commercial Pseudocumidine 

Scuoutz (M.). Action of Ammonia on Ortho- xylylene Bromide. ‘ 

Mazzara (G.) and A. Leonarpi. Ladenburg’s Method for Distinguishing 
Orthodiamines ‘ . 

Minvnni (G.). Constitution of Isomeric Oximes. 

Curtivs (T.) and K. Tuun. Action of Hydrazine Hy drate on Ketones and 
Orthodiketones , 

Curtivs (T.) and F, RavrerperG. Action of Hydrazine Hydrate on 
Benzophenone . . . ‘ . ‘ ° . 

Curtivs (T.) and K. Tun Action of Hydrazine Hydrate on Isatin and 
Phenols . . ‘ ° ‘ : . ° , ° . 

Minvwn1 (G.) and L. Cazerti. Action of Phenylhydrazine on the Beuzald- 
oximes 

Wi1teEropr (C.) and L. Exxon. N itrohalogenhydrazo- and ‘Nitrosohalogen- 
azo- compounds ‘ . 


Kuavper (A.). a-Metaxyly lhydrazine. ° ° ° . e 


CONTENTS. _XXxVii 


Mazzara (G.) and A. Leonarpr. Behaviour of Aldehydes with Orthamido- 
henols . 

Onavs (A.) and w. _Neverayz. Oxidation of Mixed Fatty Aromatic 
Ketones by Potassium Permanganate . ° 

Cravs (A.) and R. Wenr. Paratolylacetic Acid . . ; : 

Causse (H.). Bismuth Salicylate . . ° 

Scumitt (R.) and H. HAu.e. Catecholearboxylic Acids 

Haute (H.). Preparation of Phenoldicarboxylic Acids 

ALLENDORFF (O.). Phthalaldehydic Acid 

Gotpscumizpt (G.) and L. Eae@rr. Action of Potassium Cyanide on Ethyl 
Opianate 

Orro (P.). Action of Carbonic Chloride on Glycol Chlorhydrin . 

Hotmes (J. H.). Paraxylenedisulphonic Acid . 

Auwers (K.) and F. v. Mzyensure. New Synthesis ‘of Isindazole Deriva- 
tives 

BERTONI (G.). ‘A New Series of “‘Oxynitro- derivatives of Triphenyl- 
methane . 

HEERMANN (P.). Nitro- derivatives of a-Ethoxynaphthalene ° ° 

Sowrnski (W. v.). Hydrogenation of the Naphthoic Acids. . 

Opvu (G.). a- and B-Naphthylazoacetoacetic Acids and their Derivatives . 

Scumipt (R. E.) and L, GaTTERMANN. dais -derivatives of Alizarin- 
blue . ° ‘ . ° 

Bartotortt (P.). Eseence of Myrtle . ° ° 

Corsretii (G.). Terebic Acid . ; 

Vatenta (E.). Resin obtained from Thwites’ Doona zeylanica ‘ 

Kostaneck! (S. v.). Gentisin ‘ . : 

KostaneckI (S. v.) and E. Scumipr. “Gentisin. = 

Herzig (J.). Quercetin and its Derivatives. . ° 

Carrara (G.). The Bark of Gonolobus condurango 

Zanetti (C. U.). Synthesis of Ethylpyrroline . 

Krieer (M.). Pyridinebetaines . ° 

Grorerevics (G.¥.). Oxidation of Quinoline Derivatives . 

Watter (G.). Tchthulin . : 

OsporneE (T. B.). The Proteids or Albuminoids of the Oat Kernel ‘ 

MaterBa(P.). The Viscous Material formed by the Bacterium gliscrogenum 

Hiyricus (G.). Mechanical Determination of the Arrangement of the 
Carbon Atoms in Organic Compounds . . 

Patern (G.). Action of Boron Fluoride on Nitriles R 

Varet (R.). Action of Ammonia on some Compounds of the Haloid Salts 
of Mercury . ; : ° . : 

Varet (R.). Cyanogen Compounds of Magnesium . . . 

Warren (H.N.). Fulminates . 

Toros (H.). Allyl Alcohol and its Formation from Dichlorbyarin and 
Sodium . 

Gernez (D.). Rotatory Power ‘of Compounds of Mannitol with " Acid 
Moly bdates ° 

Fiscner (E.). Configuration of Grape Sugar and its Tsomerides. 

Prana (A. v.) and E. Scuvutze. Stachyose ° . 

Likrernik (A.). Lupeol 

Vittrers (A.). Conversion of Starch into Dextrin by the Butyric Ferment. 

Prup’HomME. Bleaching of Cotton by Hydrogen Peroxide. : . 

Matienon (C.). Ureides from Normal Acids 

Matienon (C.). Products of Oxidation of Uric Acid . 

Matienon (C.). Parabanic and Oxaluric Acids . 

BampBercer (E.) and P. Wuiz. Action of Diazobenzene Chloride on 
Acetone . ° . : ° ° . . 

Mutter (P. T.). Ethereal Nitrosocyanacetates : ‘ 

Het (C.) and J. Savomsxy. a eaaiaiad Acid, Hexadecylmalonic “Acid, 
Hexadecylmalonamic Acid. ‘ . . . ° ° 

Ascuan (O.). Acids from Baku lie. 5 Ge 


PAGE 


1363 


1364 
1365 
1366 
1366 


1367 


1369 


1371 
1373 
1374 


1375 


1378 
1379 
1380 
1381 


1382 
1334 
1384 
1385 
1386 
1386 
1386 
1387 
1387 
1388 
1389 
1389 
1390 
1391 


1441 
1441 


1441 
1442 
1442 


KXXViil CONTENTS. 


Orr (P.). Propylideneacetic Acid . . 

ScHEvRER-KeEstNER. Polymerides of Ricinolete Acid . ‘ 

LrvacueE (A.). Solid Product of the Oxidation of “es Oils 

JACQUEMIN (G.). Preparation of Lactic Acid . 

Vivout (D.). Dehydracetic Acid . ; 

Micuakt (A.) and G. Tissor. Homologues. of Malic Acid . 

BextTHELot and ANDRE. Thermochemistry of Humic Acid ‘from Sugar 

Lupwie (A.) and E. A. Kenrer. A Furfurallevulinic Acid m 

Pecumann (H. v.). Decomposition Products of a-Hydroxy-acids , 

Drory (A.). Orthocyanobenzyl Chloride and Orthocyanobenzal Chloride . 

iinpMANN (H.). Preparation of 1: 2 :4- and 1:3:4-Dichlorotoluene . 

KRaEMER (G.) and A. SprtkER. Artificial Mineral Lubricating Oil; the 
Condensation Products of Allyl Alcohol with aneoonarenee 

Baur (A.). Artificial Musk . : 

Erxvmann (H.). Action of Chlorine on  Acetoparatoluidide. | Preparation of 
Metachloroparatoluene . ° ° ‘ . 

LouMann (J.). 7- Phenoxypropylamine ‘ 

KELLER (A.). Products of the Action of Aromatic Carbodiimides on Ortho- 
diamines ° . . . ; . ‘ , 

Pevwizzari (G.). " Anilguanidine . ‘i 

Seitz (O.). Halogenated Amines of the Fatty Series ‘ 

Nvettine (E.) and E. GRANDMOUGIN. Azoimide 

ZipBE.u (J. D.). Orthohydroxyazo-dyes 

SackowskI (H.). Thiocarbamides 

OxLkeER (A.). Derivatives of Bromopiperonal 

Go tpscumiptT (H.) and C. Kyetrin. Isomeric Paranitrobenzaldoximes 

GotpscumiptT (H.) and C. Kset1in. Additive Compounds of Alkylisoald- 
oximes . ‘ ‘ , ‘ ° ° ‘ 

GoLDsCHMIDT (H.) and H. Stécker. “Homologues of Benzhydrylamine 

Guienet (C. E.). Conversion of Gallic Acid and Tannin into Benzvoic Acid 

Ascuan (O.), Hydrogenation of Benzoic Acid ‘ 

Gérrie (C.). 8-Vichlorhydrin Metahydroxybenzoate . ; 

ERLENMEYER (E., Jun.). Optically Active Phenylbromolactic Acids . : 

LigBeRMANN (C.) and H. Sacuse. Diiodocinnamic Acid 

Erpmayn (H.). Nitration of Cinnamie Acid and Phenylmethacrylic 
Acid in the Side Chain . ° 

LIEBERMANN (C.) and A. HARTMANN. "Condensation of Allocinnamic Acid 
with Phenols . , : ° ‘ ° ° ‘ . ‘ 

Peviizzari (G.). Amidobenzoic Derivatives of Ethyl Acetoacetate 

Meyer (R.). Action of Phthalic Chloride on Phenols. 

BaryER (A. v.). Relationship between Ethyl Succinosuccinate and Phloro- 
glucinol . 

Baxryer (A. v.), R. Jay, and L. Jackson. Phenylhydrazine Derivatives 
of Ethyl Succinosuccinate 

Baxryer (A. vy.) and G. v. Briinine. Constitution of the Phenylhydrazine 
Derivatives of Ethyl Succinosuccinate . 

Cuiaus (A.) and C. Many. Sulphonation of Parachloronitrobenzene and 
Parachloraniline 

Craus (A.) and H. Bopp. " Sulphonation of Metachloronitrobenzene and 
Metachloraniline ° ° ° 

Cravs (A.) and F. Immet. Sulphonation of Orthotoluidine. 

Scuotren (C.). Bromisatin-blue. Compounds of Mono- and Di- bromisatin 
with Piperidine ° ‘ ° ‘ 

Tauber (E.) and R. LoEWENHERZ. Dimethylearbazole ° 

JuILLaRD (P.) and G. Tissor. Preparation of ee and of Deoxy- 
benzoin . . , ° ; ‘ 

Erurarm (J.). Derivatives of Deoxybenzoin . 

Nessxexk (B.). Synthesis of Hydroxyxanthones . 

Paterno (E.) and L. Caperti. Derivatives of Lapachic Acid . 

.Vienon (L.). Melting Points of Binary Systems of Hydrocarbons 


NON OMA AO. SS & OO 


wewnem me ea Ns Vem mH & I re No - bo 


CONTENTS, 


Homans (J.), R. Stetrzner, and A.Suxow. Trurillic Acids . 

OutIveRI (V.). Essence of Lemons > 

Cravrriav (G.). Hygroscopic Behaviour of Camphor and Thymol 

Hater (A.). Compounds of Camphors with Aldehydes . ‘ ° 

Hater (A.). Derivatives of Cyanocamphor 

Mrixeurn (J.). Methyland Ethyl Methyleamphorarboxylates: Preparation 
of Methylcamphor . ‘ . 

CraMIcIAN (G.) and P. SILBER. Reduction of Apione. ‘ . ‘ ° 

TaHaRA (Y.). Adonin, a Glucoside from Adonis amurensis. 

DennstEpT (M.). Action of Methyl Alcohol on Pyrroline . . 

CraMIciAN (G.) and C. U. Zanetti. Action of ee on the 
Pyrrolines. ‘ . . , . . 

EnGier (C.). Pyridyl Ketones . ° . ° 

Enewer (C.) and P. Rosumorr. Methyl a- Pyridyl Ketone. ; 

Ene@ver (C.) and F.W.Bavsr. Ethyl a-Pyridy] Ketone and its Conversion 
into Pseudoconhydrine . ° 

Enexer (C.) and H. Mason. Propyl a- Pyridyl Ketone . . . . 

Enewer (C.). 6-Ketone Derivatives of Pyridine . ° ° ° ° 

Mextine (G.). Behaviour of “ Dimethylpiperidine” and Allied Bases 
towards Hydrogen Chloride . ‘ ° . . 

Lettmann (E.) and W. Lippert. Formation of Bases of the Quinoline 
Series . . . ° ° . . 

EpPnxratiM (J.). Preparation of Amidoquinoline ‘ 

BamBerGer (E.) and R. MU.LzEr. Tetrahydro-derivatives of B- Naphtha- 
quinoline and 8-Naphthaquinaldine ° 

BaMBERGER (K.) and R. MuLiER. Octohydro-derivatives of B-Naphtha- 
quinoline 

BaMBERGER (E.) and L. Srrasser. Octohydro- derivatives of p-Naphtha- 
quinaldine. 

Fiscuer (O.) and M. Busou. New Class of Fluorescent Colouring Matters 

of the Quinoxaline Series . ° ° ° ° ° ° 

Nir (E.). Nitroso-derivatives of the Thiazoles . 

LippmMANN (E.) and F. Frxissner. Action of Hydrivdic Acid on Quinine 
and Cinchonine , : ‘ . . . 

Gammavux (E.) and A. ARNAUD. Quinethylene 

Frevunp (M.) and C. Dormeyer. Hydrastine 

LIEBERMANN (C.). Pseudotropine . ° . ° ° ° . 

Jauns (E.). Alkaloids of the Areca Nut . ° 

Campant (G.) and 8S. Grimatpt. Lupinidine from White Lupines . 

Scuuuze (£.) and A. L1kIzERNTK. Formation of Carbamide and the Decom- 
position of Arginine . ° ° 

Corrn (J.) and Q. AusIAUx. Heat Coagulation of Proteids ‘ 

Hveouneng and Eravup. Toxalbumin secreted by the Microbe of Blen- 
norhagic Pus . 

Bertin-Sans (H.) and G. Morresster. Conversion of Carboxy-hsemoglobin 
into Methemoglobin, and Detection of Carbonic Oxide in the Blood . 


Physiological Chemistry. 


Martrn (S.) and D. Wittrtams. Influence of Bile on Pancreatic Digestion 

Cotas (E.). Action of Nicotine on the Heart and Blood Vessels ° 

Saint-Lovp (R.). Pigments of the Aplysiz ; ° ; . ° 

Rorser. Liquids from Hydatid Cysts . ° 

Lizprercu (O.). Lanolin and the Detection of the Cholesterin Fats in 1 Man 

Kiun (M.). Composition of the Milk of Cows in the _— and Late Periods 
of Lactation . ° . . 

Doremvs (C. A.). Elephant’ «Milk . 

DesEsQuELLE (E.). Passage of Naphthol into the Urine 

Gauss. Urc-phosphates and Hippuro-phosphates _. 


xl CONTENTS. 


Dvsors (R.). Colouring Matters of Yellow Silk and its relation to Vegetable 
Carrotene ° 

Greinant (N.). Poisoning by Hydrocyanic ‘Acid. applied to the Surface of 
the Eye . 

CoMBEMALE and Dusrqusr. Physiological Action of Potassium Ferro- 
cyanide . 

Saneuse (J. V.). " Physiological Action of the Soluble Salts of Strontium . 

Marror! (P.). Physiological Action of Guaiacol ° ° ° 

Roger (G. H.). Substances which Favour Infection . . 

NevuMEIster (R.). Proteid Absorption ° : 

Kiuz (E.). Cystin in Pancreatic Digestion . 

Levy (M.). Theso-called Liver of Helix pomatia 

Eneet (W.). Organic Basis of various Shells 

Mattévre (A.). Effect of Acetic Acid on Respiratory Changes . 

Bour (C.). The Specific Quantities of Oxygen in Blood . 

RosEnuEt™ (T.). Influence of Proteid on the rpms of Foods free from 
Nitrogen . 

Munk (I.). Influence of Glycerol and Fatty Acids on Gaseous Metabolism 

MarsuHatt (J.). Transfusion of Mixtures of Blood and Salt Solution . 

Roéumann (F.) and J. Miusam. Amount of Dry Residue and Fat in 
Arterial and Venous Blood . 

Swiatecki (J.). Alkalinity of the Blood after Large Doses of Sodium 
Sulphate ° 

Dacers (B.). New Method of Hmmato- -alkalimetry : Relative Alkalinity 
of the, Blood of Vertebrates . ° 

WERTHER (M.). Formation of Lactie “Acid in Muscles . ° ° 

Boéum (R.). Formation of Lactie Acid in Muscles ‘ 

Scuénporrr (B.). Influence of — large marae of Water on the 
Excretion of Uric Acid . ° . 

Smitu (F.). Sweat of the Horse. ° ° ° ° 

AreurTinsky (P.). Excretion of Ni itrogen ii in Sweat . 

BuierstTrev (L.). Influence of Muscular Work on the Output of Urea 

Scuenk (F.). Relation of Dextrose to the Proteids of the Blood. 

Upranszky (L. v.) and E. Baumann. Diamines and Cystinuria 

Boum (L.). Absorption of Mercury Salicylate ° ° 

Soctn (C. A.). In what form is Iron Absorbed ? . ° ‘ 

KrumMacuer (O.). Influence of Muscular Work on Proteid Metabolism . 

TavsBer (E.). Fate of Morphine in the Animal Organism . 

Saore (L. E.). Fate of Peptone. 

De frre (S.). Cutaneous Pigment as an Antecedent of Hemoglobin . 

Snore (L. E.). Effect of Peptone on the Clotting of Blood and ty — . 

Dicxryson (W.L.). Action of Leech Extract on Blood . . 

Fitenne (W.). Transformation of Hemoglobin in the Bile. 

Benperski (I.). Excretion of the Digestive Ferments from the Animal 

Bountand (C.) and H. Scuurz. Excretion of Uric Acid and —_— in 
Cases of Leuceemia . ° . ° ° . 

Hoppe-Seyer (G.). Calcium Salts in : Urine ° 

Hoprpe-Sryter (F.). Urine and Blood in Cases of Melanotic Sarcoma 

Layeuey (J. N.) and W. L. Dickinson. Action of Poisons on Nerve-fibres 
and Peripheral Nerve-cells ‘ ‘ ‘ 

Greenwoop (M.). Action of Ni icotine on Invertebrates 

Gurinarp (L.). Effect of Morphine on Cats. 

Scntick (K.). Action of Strychnine . ° 

Mosso (U.). Physiological Action of Cocaine . 

Nrxoiski (W.) and J. Doerer. Physiological Action of Curare . 

CuapMan (H. C.) and A. P. Brubaker. wtireated sean in 
Animals. ° 

Joun (0.). Action of Organic Acids on Salivary Digestion . ‘ 

— (E.) and M. Kuma@awa. Hydrochloric Acid in Gastric 


uice . . . . + . . . . . . . . 


Ss “SNS EUR POO WwWoweVwVW & 


Wa wa 


ll i i i de. a, a a a ee 


CONTENTS. 


Monx (I.). Absorption of Fats in the Absence of Bile ° 

Leumann (F.) and J. H. Vocex. Digestibility of Meadow Hay, Beans, 
Barley, Swedes, and Rice Meal 

Artnus (M.) and C. Paes. Chemical Theory of the Coagulation 0 of the 
Blood . . 

Lfrrne (R.) and BArRat. Destruction of Sugar i in Blood . ‘ 

Paton (D. N.). Muscular Work and Proteid Metabolism . 

Stewart (G.N.). Electrolysis of Animal Tissues ° 

Paton (D. N.) and J. M. Batrocr. Human Bile. ° 

Srern (R.). Oxyhemoglobin in the Bile 

RicuTeR (P.). Increased Output of Nitrogen in Cerebral Hyperthermia, 
Fever, and Artificial Overheating . ° ° 

STocKMAN (R.). Excretion of Balsams in the Urine ° 

SatkowskI (E.). Hematoporphyrin in Urine . 

Haxrtey (V.) and 8S. Tortr. Unusual Pigment in Urine . ° 

Hernz (R.). Physiological Action of Saline Solutions and Various Drugs 

RicuTer (P.). Physiological Action of Antipy retics 

Srurzer (A.). Action of certain Organic Acids on the Digestion of 
Proteids . ° ‘ . ° . . ‘ ° 

SturzEer (A.). Effect of Salt on Digestion . 

Stutzrr (A.). Influence of Heat on the Digestibility ‘of Fodder 

Sturzer (E.). Influence of Fat on the Digestibility of Proteids. 

Kern (E.) and H. Warrensere. Effect of Increasing the Proteids in 
Food Rations of Grown Animals ° . 

Viautt. Oxygen in the Blood of Animals at Great Altitudes. 

Minrz (A.). Increase of the Quantity of Hemoglobin in the Blood, accord- 
ing tothe Conditions of Existence . 

Burrs (L.). Effect of Medicines, and especially of Valerian Extr act, on the 
Destruction of Dextrose in the Blood. 

Lérine (R.) and Barrat. Isolation of the Glycolytic Ferment of the 
Blood . ° 

Monx (I.) and A. "RosENSTEIN. ‘Human Chyle and Lymph ° 

Wattuer. Synthesis of Fatty Acids in the Animal Organism . 

Scuropt (M.) and O. Henzotp. Butter Fat. 

Dvurovrt (E. : Influence of Alkalis on the ee ‘of the Liver 

Morner (K. A. H.) and J. Sséquist. Urea ° . 

Jéxcens (A.). Schreiner’s Base (Spermine) ° ° ° ° 

RosENBERG. Diastatic Ferment in Urine 

Epstein (W.) and A. Nicoxarer. Artificial Preparation of t Spheroliths of of 
Uric Acid Salts. . . 

Martin (S.). Pathology of "Proteids . ° » « * % 

Copeman (S. M.). Specific Gravity of Blood in Disease. 

ZWAARDEMAKER. Idiosyncrasy of Certain Animals with respect ‘to Phenol. 

Stockman (R.) and D. B. Dorr. a Action of Thebaine and 
Narcotine and their Derivatives . . . 

Srzerrrep (M.). Hemoglobin . ° ° . ° . . ° 

Gap (I.) and J. F. Heymans. Myelin. ‘ ° . 

Lusk (G.). Influence of Carbohydrates on Proteid Metabolism ° 

Monk (I.). Muscular Work and Excretion of Urea . 

Brusaker (H.). Inorganic Constituents of Bone and Organs of Normal 
and Rachitic Children . ° 

Weiske (H.). Influence of Acid Mineral Salts on the Composition of ‘Bone 

Krieer (F.), C. Meyer, and M. Pernod. Iron in the Liver and Spleen . 

Jonnstone (W.). Composition of Butter Fat . . . 

Monk (J.) and A. Rosenstein. Human Lymph and Chyle . 

Rostn (H.). Indigo-red (Indirubin) in Urine. ° ° 

Paretn (G.). Analysis of Pathological Liquids . 

Spitzer (W.). Action of Opium and Morphine on the Intestine 

a (W.). Poisoning by Aniline, renee and Mercurie 

hloride. ° . . ° . . ° . 


2 EE A ST EE te A IE Re 


j 
% 
| 
' 
4 
4 
i 
j 


§ 
i 
? 
é 
i 


xlii CONTENTS. 


Gireer (A.). Physiological Action of pete and Allied Substances in 
relation to their Chemical Constitution . 

D’Arsonvat (A.). Use of Liquefied Carbonic Anhydride for the ‘rapid 
Filtration and Sterilisation of Organic Liquids. 

Racurorp (B. K.). Influence of Bile on the Fat- -splitting Properties of 
Pancreatic Juice. . . 

CaitrenveN (R. H.) and F. 'P. Souzey. Digestion of Gelatin 

CuitrrenveEN (R. H.) and R. Goopwin. Myosin-peptone 

Nissex (W.). Influence of Alkalis on the Secretion and Composition of Bile 

RinGer (S.). Caseinogen . . ° ° ° ° ° ° ° . 

SKBELIN (J.). Proteids of Milk . . ° * ‘ ° 

Sartori (G.). Chemistry of Sheep’s Milk Cheese. ° . 

CHITTENDEN (R. H.) and J. A. HARTWELL. Proteoses and Peptones ° 

Horron-Smitu (P.). Peptonised Foods . ° . 

Wrieut (A. E.). intravascular Coagulation ° 

Riyoer (S.) and H. Sarnspury. Action of Salts on Heat Coagulation ‘ 

Haycrart (J. B.). New Method for Estimating the Specific Gmuvity 0 of the 
Blood . 

Frevnp (E.) and F. Opermayer. The Blood in ' Leucocythsemia —— 

Araki (f.). Formation of Lactic Acid and Glucose in the Organism . 

ZitixsseN (H.). Lactic Acid and Glucose in Organs with eneeni Cireu- 
lation and in Hydrocyanic Acid Poisoning 

Kosset (A.). Chemical Composition of the Notochord 

HamMarsteN (O.). Mucoid Substance in Ascitic Fluid 

Gorries (R.). Excretion of Iron ° ° ‘ 

Wo tkow (M.) and E. Baumann. Alcaptonuria . 

Winternitz (H.). Proteidin Normal Urine . 

SALKOwWSsKI (k.). Hematoporphyrin in Urine . 

McKenprick (J. G.) and W. SNop@rRass. Physiological Action of Nickel 
Carbon Oxide. ° 

Marcert (W.). Human Respiration, Air being “Re-breathed in a Closed 
Vessel . . . 

Marcert (W.). The Respiratory Exchange of Gases . 

Casu (J. T.) and W. R. Dunstan. Action of Paraffin Nitriles on Blood 
Pressure . ‘ . 

Brernacki (E.). ‘Influence of Temperature « on Digestive Ferments 

Epxins (J.38.). Action of Pancreatic and Rennet Extracts on Casein . ° 

CHITTENDEN (R. H.), C. Norris, and EK. E. Smirn. Influence of Alcohol 
on Proteid Metabolism . . . . . 

StupemunD. Proteid Requirements of Healthy Men . 

Brinck (J.). Nutrition ot Muscle 

Braprorp (J. E.). Effect of Partial Extirpation of the Kidneys on Nutri- 
tion ° . 

Novi (I.). Influence of Sodium Chloride on the Chemical "Composition of 
the Brain ° . ° ; 

Detfrrne (S8.). Deposits of Iron and Glycogen i in the Tissues . . 

Herrrer (A.). Lecithin in the Liver . 

GRAFFENBERGER (L.). Composition of the Bones of Aged Rabbits ‘ ° 

SIEDEL (J.). Amount of Fat and Dry Matter in the Milk of some Gill- 
bred Cows. ° . ° ; . ° ° ° ° ‘ ° 

Hewnxet (T.). Citric Acid a Normal Constituent of Milk ® 

ScnerBe (A.). Origin of Citric Acidin Milk . 

CaMERER (W.). Nutrogenous Substances in Human Urine . 

Hoppe-SEYLER (G.)._ Urobilin in Various Diseases 

Hairsorton (W. D.). oe ‘ ° 

Beruioz (A.). Rhinoliths 

Baunton (1. L.) and J. T. Cas. Chemical Constitution and Physiological 
Action . 

Gipps (W.) and "EB. T. Rercnert. Action of Related ‘Compounds on 
Animais é a ° Se eae: ; : 


CONTENTS, 


Hunter (W.). Tuberculin . 

Araki (T.). Formation of Lactic Acid and Glucose in the Organism . ° 

Roos (E.). Carbohydrates in the Urine 

Kern (E.), H. Warrensera, and T. Prerrrer. “Influence of Work on the 
Material Exchange of Sheep . ‘ ‘ . 

HorBaczEwskI (J.). Production of Leucocytosis i in Mammals . 

Gipss (W.) and E. J. Retcneetr. Action of definitely related Chemical 
Compounds on Animals . . 

ScHLESINGER (A.). Diastatic Action of Human Saliva 

Fermi (C.). Gelatin as a Reagent ior Enzymes . 

Rupenxo. “ Neutral Sulphur” and Metabolism. ° 

Haun (M.). Influence of Sulphonal on Proteid Metabolism 

Wrieut (A. E.). Tissue Fibrinogens . ° 

Munx (I.). Decomposition of Albumin in Fasting . 

HirscHFEtp (F.). Influence of Increased Muscle Activity on the Decom- 
position of Albumin . 7s .. vay a 

Konica (J.). Importance of Asparagine for Feeding . 

WeiskeE (H.). Influence of Acid Mineral Salts on the Composition of 
Bones . . . 

Atcerton! (P.). ‘Action of Sugars i in the Body . 

NEBELTHAU (E.). Formation of Glycogen in the ‘Liver 

Jonxs (E. L.). Specific Gravity of the Blood. 

Arrnus (M.). Glycolysis in the Blood . 

FreupBerG (A.). Influence of Acids and Alkalis o on the Aictinity of 
Human Blood, and on the Reaction of the Urine . . 

Satomon (G.). Xanthine Substances in Urine 

KLINGENBERG (K.). Oxidation of Aromatic Substances in the Animal 
Organism . ° 

NEBELTHAU (E.). Formation of Glycuronic Acid during Inanition 

Woop (H. C.) and J. MarsHary. Elimination of Urea in Fever ° . 

Lapp (D.) and Oupin. Therapeutic and "ens Effect of Ozone 

Binz (C.). Quinine as a Protoplasmic Poison 

Kopert (R.). Saponins . : . ° 


Chemistry of Vegetable Physiology and Agriculture. 


Miqvet (P.). The soluble Ferment of Urea . ° * 

Leone (T.). Nitrification and Denitrification in Soils . 

Leone (T.). Reducing Power of Micro-Organisms 

DesraYE and Leerain. Biogenesis of Hydrogen Sulphide . 

JUMELLE (H.). Culorophyllic Assimilation of Trees with Red Leaves 
Bovurqvetort (E.). Sugarsin Mushrooms . . ° ° , ° 
Marek (G.). Loss of Sugar in Beetroot 

Liseen (M.). Behaviour of Tannin in Plants ; . 

Pacnovn. Cultivation of Wheat in Sterile Siliceous Soils . 

Ktun (M.). Examination of Potato Spirit Liquor ° 
THomson (A.). Behaviour of Sandy Soil towards Superphosphate . 
SToxxasa (J.). Composition of Bone-Meal . ° . 
Merz (J.). Amount of Fat in Bone-Meal . ‘ 

NruMAYER (I.). Action of Yeast on the Animal and Human Organism 
HEweELKE (O.). Antiseptic Properties of Sodium Fluoride. . 
Loew (O.). Catalytic Reduction of the Sulphonic Group . ° 
ScuvutzE (E.). Chemical Composition of Vegetable Cell Membranes . 
Tanara (Y.). Crystalline Constituents of the Seed of Cataputiea minoris . 
Bertram (J.) and E. G@iupEMEisTeR. Kesso Vil ‘ . . 
Lorw (O.). Poisonous Action of Hydrazine ° ° . ° ° 
Wirey (H. W.). Composition of Sorghum Seed . ° . 
FERNBACH (A.). Apparatus for the Cultivation of Pure Yeast ° . 


xliv CONTENTS. 


Frankranp (P. F.) and G. C. Franxktanp. The ee Process and its 
Specific Ferment . ‘ 

aware (E. H.). A Bacteria- -killing Globulin 

Cuasrié (C.). Antiseptic Action of Methylene Fluoride 

Arwater (W. O.) and C. D. Woops. Acquisition of Atmospheric Nitrogen 
by Plants 

Scnxiogstne (T. jun.) and E. Lavreyt. Fixation of Gaseous Nitrogen by 
Leguminose . 

Frank (B.). The Fungus Symbiosis of the Leguminose ; 

Reiss. Nature of Reserve Cellulose and its Mode of Solution during 
Germination of Seed ° . 

Marcaccr (A.). Conversion Products of Starch . 

Fortt (C.). Presence of Cholesterol and a Soluble Carbohydrate i in Melon 
Seeds. . . . 

Pavt (B. H.) and ‘A. J. ‘Cowntey. Amount of Theine in Tea 

Saare. Acidity of Potato Starch. ‘ ‘ ‘ ° ° ° ; 

Armssy (H. P.) and W. H. Catpwett. Maize Dried in the Field and as 
Silage . . 

BossHarp (E.). Wine Analyses . 

Errront (J.). Action of Mineral Acids on the Lactic and Butyric Fer- 
mentations 

HrrscurFetp (E.). Influence of Artificial Gastric Juice on the Acetic and 
Lactic Fermentations . 

Maxwett (W.). Behaviour of the Fatty Substances and the réle of Lecithins 
during Normal Germination . 

Hiterr (A.) and F. vAN DER Beck. Change i in the Nitrogenous ‘Substances 
of Barley during Germination. . 

GuienarD (L.). Localisation of Active Principles i in the Seeds of Crucifere 

Scuutze (KE). Nitrogenous Bases in Seeds. 

Pizzt (A.). Composition of the Leaves ot Maclura aurantiaca 

Formento (E.). Behaviour uf some Vegetable Substances towards Copper 
and some of its Compounds 

Atwater (W. O.) and C. D. Woops. ‘Acquisition of Atmospheric Nitrogen 
by Plants ° . ° ° . 

L’Héte (L.). The Nitrogenous Substance of Arable Soil 

Kyrexiem (W. v.). Effect of Artificial Manuring on Clover ‘Land and 
Meadows ° 

Denfrain (P. P.). Experimental Plots of f Mangold and Sugar Beet at 
Grignon, in 1890. ° 

Srorcn (V.). The Souring of Cream ‘ 

Scnémper (A. F. W.) [? Scurmper]. Assimilation of Mineral Salts by 
Green Plants . 

Mer (E.). Influence of Internal Causes on the Presence of Starch in 
Leaves . 

Krasst (G.). Action of the Diastase Ferment on 1 Starch Grains within the 
Plant . . ° 

Waaae (T.). Formation of Phloroglucinol i in Plants . ° 

BertHetoT and G. ANDRE, Presence and Function of Sulphur ii in Plants . 

Gérarp. Fats obtained from the Fungi Lactarius vellereus and L. 
piperatus . 

LikiernNik (A.). Constituents of the Seed Pods of Pisum sativum and 
Phaseolus vulgaris . ° ° ° ° 

Prazmowski (A). Root Nodules of the Pea é e 

Bextuetor and G. ANDRE. Nitrogen Compounds in Vegetable Soils . . 

Bertueror. Volatile Nitrogen Compounds evolved from Vegetable Soils . 

Kostytcuerr (P. A.). Formation and Properties of Humus_ . 

Maerrcker (M.). Economy of ee Acid in the Growth of Beet 
Root. 

CRooKsHANK (E. M) and E. F. Herrovy. Cultivation Products of the 
Tubercle Bacillus. . . «© © © © «© © ©@ «@ 


CONTENTS. 


ScHARDINGER (F.). Bacterial Decomposition of Cane-sugar with Forma- 
tion of a New Lactic Acid 

Viturers (A.). Conversion of Starch into Dextrin by the Butyric Ferment. 

SaPpOsCHNIKOFF (W.). ~Formation aud Migration of Carbohydrates in 
Leaves ° ‘ . . . ° : . . ‘ ‘ . 

Frank (B.), Assimilation of Nitrogen from the Air by Robinia pseud- 


acacia . 

Van Scykz (L. L. ). Analy sis of the Milk of Ripe and | Untipe Cocoanuts . 

Laskowsky (N.). Analysis of Beetroot Seed ‘ 

)en&ERAIN (P. P.). Composition of Drainage Waters . ; . 

LivossigerR (G.) and G. Roux. Alcoholic Fermentation and the Conversion 
of Alcohol into Aldehyde by “ Champignon du Muguet ” 

Frank (B.) and R. Orro. Assimilation of Nitrogen by Plants 

Avert (E.). Simultaneous Evolution of Oxygen and Carbonic Anhydride 
by Cacte. ; 

LesaGE (?.). Influence of Salt on the F ermentation of Starch in 1 Vegetable 
Organs containing Chlorophyll . : 

WortMaNnN (J.). Presence and Function of Diastase in Plants . ‘ 

Scavutze (E.). Formation of Nitrogenous Organic Bases by the Decompo- 
sition of Proteids in the Vegetable Organism . , ° 

Kout. Physiological Importance of Calcium Oxalate in Plants . 

MontTevERDE. Calcium and Magnesium Oxalate in Plants . 

BeRTHELor and ANDRE. Peculiar Odour of Soil . 

Srorzer (A.). Analyses of Fodders 

Mayer (A.). Climatic Conditions for the Development ‘of Nicotine in 
Tobacco Plants ° 

DEHERAIN (P. P.). Drainage Waters from Bare and Cultivated ‘Soils 

Ferry (R.). Sugars present in Fungi . , . 

Pizzi (A.). Composition of the Leaves of Maclura aurantiaca ° 

Brist (G.) and T. Giexr. Chemical Composition and Anatomical Struc- 
ture of the Fruit of the Tomato (Lycopersicum esculenta) 

PassERINI (N.). Composition of the Fruit of Tomatos (Solanum lyco- 
persicum) ° 

Lintner (C. J.). Non-nitrogenous Extract-substance from Barley, Malt, 
and Beer. , . ‘ ‘ : , . ° ; ° ‘ 

OswaLp (F.). Constituents of the Fruit and Seeds of Z/licium anisatum 

Warpren (C. J. H.). Soil containing Iron and Chromium from the 
Andaman Islands, East Indies ° ‘ ° 

Mayer (A.). Soil Analyses . ‘ . 

Wrapmurorr (A.). Osmotic Experiments « on Living Bacteria . 

Arnaup (A.) and A. CHarrin. Secretions of Microbes 

JuMELLE (H.). Assimilation by Lichens 

Lesacx (P.). Influence of Salt on the Quantity of Starch contained in the 
Vegetating Organs of Lepidium salivum. . ‘ ‘ 

Merck (E.). Dextrose from Ipecacuanha Root . 

TaHtmmet (K.) and W. Kwasyrk. Macassar Oil. ‘ 

Kirsten (R.). Constituents of Rhizoma Podophylli . 

pD& MaryeErFFE (G.). Decomposition of the Silicates in Soil by Lime and 
Gypsum. ‘ 

Lavrent (E.). Value ‘of Nitrates and Ammonium Salts as Foods for Fer- 
ments and other Plants . 

Cares (P.). Characteristics of Fig Wine . 

Sctavo and Gosro. New Fermentation of Starch 

Opitz EY. Fat and Ethereal Oil of Sabadilla Seeds . ° 

Opitz (E.). Fats of Amanita pantherina and Boletus luridus . 

OsBorNeE (T. B.). Proteids of Oat Kernels . : ‘ 

Hézert. Development of Wheat, and Formation of Starch in the Grain . 

Tscurrcn (A.). Formation of Phlobaphenes 

Kettner (O.), Kozar (Y.), and Y. Mort. Changes occurring during 
Ensilage ° . . . ° . . . . . ° ; 


xvi CONTENTS. 


Arnavp (A.) and A.Cwarrty. Transformation and Elimination of Organic 
Matter by the Pyocyanic Bacillus . . . 

Seampant (G.). Substitution of Manganese for Iron in Plant Nutrition 

Nicxet (E.). Physiology of the Tannins and Trihydroxybenzenes 

Szrtassy (Z. v.) and A. CsERHATI. Experiments with Green Maize . 

Miénrz(A.). Eormation of Nitrates in Soils 

Roserts and Wine. Depreciation of Manure by Exposure to Wet and 
Fermentation ° . . . . . ° ‘ 

Erion (H.). Manufacture of Pure Yeast . 

Errront (J.). Action of Hydrogen Fluoride and of Fluorides on Yeast 

Bovurrovx (L.). Bread Fermentation ‘ 

NosseE (F.), E. ScuMID, L. Hitryer, and E. Horrer. Nitrogen Assimile- 
tion of the Leguminose . 

Bryerinck (M. W.). Artificial Infection of Vicia faba with Bacillus radi- 
cicola. ° ° 

Boxoryy (T.). Formation of Starch from Formaldehyde . 

Kem (W.). Ripening of Cherries. Fermentation of Cherry and Currant 
Juice, and Colouring Matters of Red and Black Currants 

ScHULZE (E). E. SrercerR, and W. Maxwett. Chemical Composition of 
some Leguminous Seeds. ‘ 

Prcuarp (P.). Influence of Iron and Calcium Sulphates on Nitrification 

Wivyoerapsky (8.). Formation and Oxidation of Nitrites in Soils 

PaGnovt. Nitric and Ammoniacal Nitrogen as Manures 

Voert (J. H.). Loss of Nitrogen during Decomposition of Nitrogenous 
Organic Matter, and the Means of Limiting or Assisting it _ 

Kewiyer (0.), Y. Kozar, Y. Morr, and M. Nagaoka. Manuring Experi- 
ments with Rice . ‘ ‘ ‘ ‘ 


Analytical Chemistry. 


Mutter (J. A.). Estimation of Hydrogen Chloride in Solutions of 
Hydroxylamire Hydrochloride’. . . . 

Bir (L.). Estimation of Sulphur in Inorganic Sulphides . 

Cocuivs (F.) and T. Mortirr. Estimation of Nitrogen by the Schultze- 
Tiemann (Schloessing’s) Method . 

Foerster (O.). Estimation of Nitrogen in Sodium Nitrate 

Scuerpine (F.). Estimation of Nitric Nitrogen as Nitric Oxide. 

Waener (R.L.). Estimation of Nitrogen in Organic Substances by Means 
of Alkaline Permanganate’ . 

Brvm (L.). Detection of Foreign Raw Phosphates i in Powdered Basic Slag . 

Stockiasa (J.). Estimation of Water in Superphosphates. 

Fresenius (R.). Separation of Barium from Strontium " 

RussMANN (A.). Separation of Barium, Strontium, and Calcium , 

Mrvor (W.). Estimation of Cadmium in the Products of Zine Manufacture 
andinCalamine . 

Minor (W.). Estimation of Cadmium as Sulphide by Precipitation with 
Sodium Sulphide Solution 

a (E.) and G. Hatrensavr. Volumetric Estimation of. Zine and 

opper . ° ; 

Bevr (H.). Estimation of Lead by Phosphomolybdie Acid . 

McCay (L. W.). Separation of Copper from Arsenic by the Electric 
Current . 

Ktemp (G.). Estimation of ‘Aluminium i in Commercial Aluminium 

Youne (W.C.). Estimation of Alumina in Bread, &c. Solubility of Alu- 
minium Phosphate in Acetic Acid . 

Jones (R.). Estimation of Iron Oxide and Alumina in n Phosphates 

Soutrsten (P.). Titration of Chromates, Barium Salts, and Sulphates . 

Vay Bytert (A.). Estimation of Artimofy by Marsh’s Method. 


ia a a ee 


CONTENTS. 


Neveesaver (E. L.). Estimation of Hardness of Natural Waters . 

Viratr (D.). Analysis of Sulphureous Waters ° 

DickMANN (F.). Examination of Water for Contamination ‘by Gas- Works . . 

Srypa (A.). Detection and Estimation of Organic and Inorganic Poisons 
in Corpses’. : : . 

Hacer (H.). Detection of Paraffin i in Beeswax 

Roos (L.) and E. Tnaomas. Method of Distinguishing between Plastered 
Wines and Wines mixed with Sulphuric Acid . » 

LAsz1é (E.). Estimation of Dissolved Solids in Wine 

Mouter (J.). Detection of Methylated Nitrous Ether. 

Morer (J.). Analysis of Carbolic and Sulphurous Disinfecting Powders 

Herzie (J.) and 8. Zetset. Detection of Diresorcinol in Synthetical Phloro- 
glucinol 

Ost (H.). Estimation of Sugars by Means of Copper Potassium Carbonate 
Solution . . ° 

Kiun (M_). Estimation of Sugar i in Milk . ° 

Mryor (W.). Estimation of Ashin Raw Sugar . 

Reinke (O.). Estimation of Starch ; 

Cotasanti (G.). New Application of Molisch’s Test . 

Cotasanti (G.). Reaction of Thiocvanie Acid . 

NreperHAvseER (E.). Schneider’s Method for the Estimation of Malic Acid 
in Wine. 

TéTH (J.). Comparison between Methods for the Estimation of Tartaric 
Acid ° ° ° ° ° 

Wotrmann (J ). ‘Estimation of Tartaric Acid 

Texpisz (J.). Estimation of Tartaric Acid in the Crude Products. of Tartaric 
Acid Factories " ¥ ‘ és 

Craasen (E.). Estimation of Citric Acid in Parts of Plants ‘ ‘ 

CorBEITA (P.). Amount of Volatile Fatty Acids in Rancid hme ‘ 

ViotuETtTe (C.). Butter and Margarine ‘ ° 7 

Viottette (C.). Optical Analysis of Butters . 

Morer (J.) and L. p—e Kontnew. Analyses of Lard 

Bursting (A.) and P. Burstne. Beeswax 

WittiraMs (R.). Estimation of Resin in Soap 

Forrster (F.). Estimation of Camphor 

MattscHEFFskY (P.). Estimation of Tanin in Tea 

Migvet (P.). Estimation of Urea 5 

Heaton (C. W.) and S A. Vasgy. Simple Method of Estimating Urea 

Warpen (C.J. H.). Rapid Method of Estimating Urea in Urine 

Spencer (G. L.). Estimation of Theine in Tea . ° . 

Szaton and H. D. Ricumonp. Estimation of Quinine 

Da Strva (F.).. Reaction of Cocaine . P 

Oxzotonskt (N.). Detection of Colchicine in 1 Corpses ° 

Jotues (A.). Detection of Bile Constituents in Urine . 

Joutes (A.). New Test for Albumin . 

JottEs (A.). Detection of Albumin in Bacterial Urines 

Aprnry (W. E.). Gas Apparatus . ‘ 

Forster (O.). Lacmoid . 

Mryor (W.). Estimation of Free Hydrochloric Acid in Stannous Chloride 
Solutions. 

Satzer (T.). Detection of Hypochlorous Acid in Chlorine Water . 

Jounstone (A.). Detection of Traces of Iodine in the Presence of much 
Chlorine. . . . ° ° 

Donata (E.). Separation and Estimation of Tellurium 

Amat (L.). Estimation of Hypophosphorous, Phosphorous, and Hypophos- 
phoric Acids . 

Rerrmarr (O.). The “ Citrate Method ” of “Phosphoric Acid Estimation 

Goocn (F. A.) and P. E. Browning. Reduction of Arsenic Acid in 
Analysis . : 2 

Kassxxe (G.). Estimation of Peroxides of the Alkaline Earths o” % 


xl viii CONTENTS. 


Srurzer (A.). Estimation of Ferric Oxide and Alumina in Phosphatic 
Manures . ° ‘ . , ‘ ‘ ° . ° ‘ ° ° 

Baumann (A.). Valuation of Pyrolusite by means of Hydrogen Peroxide . 

Vanino (L.). Titration of Permanganate and of ne Powder by 
Hydrogen Peroxide ‘ 

Horrmann (H.O.) Dry Assay of Tin Ores ° 

Rosexnerm (A.). Estimation of Vanadic Acid in 1 Vanadotungstates 

Zaxoziecki (R.). Estimation of Ferrocyanides . ° ° 

Sercen (J.). Estimation of Sugar in Blood ‘ 

Warren (IT. T. P. B.). Examination of Oils, Fats, and Allied Substances . ‘ 

Svata (A.). Estimation of Formic Acid in Presence of Acetic and Butyric 
Acids . . ° ‘ ° ° ° . . ° ° ° ° 

OBERMEYER (F.). Modification of Jaffé’s Indican Test 

GRr6GER (M.). Iodometrie Estimation of Acids and Alkalis. 

Farruey (T.). Detection of Minute  rmmearan of Hydrogen Peroxide and 
of Uranium 

Goocn (F. A.) and J. R. "Ensten. ” Direct Estimation ‘of Bromine in 
Mixtures of Alkaline Bromides and lodides . 

Goocn (F. A.) and F. T. Brooks. Detection of lodine, Bromine, and 
Chlorine in presence of one another ° : 
Wanktyn (J. A.). Priestley’s Method of Measuring Oxygen i in Air . ° 
Purturs (H.J.), Estimation of Sulphur in Copper . ° . 

Areutinsky (P.). The Kjeldahl-Wilfarth Method . 

Arnavup. Cinchonamine as a Test for Nitrates 

Jones (C.). Phosphorus in Pig-iron, Steel, and Tron Ore 

Deniers (G.). Distinction between Arsenic and Antimony 

Kisstine (R.). Sodium Carbonates: Detection of Traces of Alkaline 
Hydroxides ‘ ° . . 

Lipekine (C.). Analysis of the Barium Group . : 

Sraut (W.). Metallurgical Assay of Lead Waste 

Lunee (G.). Analysis of Sodium Aluminate 

Lunee (G.). Volumetric Estimation of Alumina 

Mynatertz (F.G.). Estimation of Manganese in Slags 

Kennicutt (L. P.) and G. W. Parrerson. Estimation of Chromium in 
Chrome Iron . . ° . 

Warren (H. N.). Separation of Tin and Antimony 

LeyBotp (W.). Estimation of Cyanogen Compounds i in Coal- gas 

Zatozircki (R.). Estimation of Ferrocyanides i in Gas Refuse 

Exton (H.). Analysis of Wort and Beer ‘ 

Ottveri (V.) and M. Spica. Volumetric Estimation of Glycerol i in Wine . 

Joties (A.) The Chemical Detection of Glycosuria . 

BorntraGeEr (H.). Test for Resorcinol and Thymol . 

CoLtiscHonn (F.). Estimation of Acetone . 

Huppert (H.). Estimation of Acetone in Urine. . 

Scunerver (M.). Estimation of Hydrogen Potassium Tartrate, Free Tar- 
tarie Acid, Malice Acid, and Mineral Salts in Wine. 

Scunerer (M.). Estimation of Malic Acid in Wine . 

Puities & Co. Analysis of Tartur and Wine Lees 

Viré (F.). Estimation of Caffeine in Tea . 

Busarp (A.) and A. Kiincer. Detection of ‘the Colouring “Matter of 
Alkanna Rvot. ‘ . ‘ 

Denices (G.). Detection of Chlorides, Bromides, and Todides 

Corvi (A.). Volumetric Estimation of Chlorides in Urine . 

RosenFeELD (M.). Estimation of Nitric and Nitrous Acid in Potable Waters 

Rvusner (M.). Detection of Carbonic Oxide in Blood . 

LunGeE (G.). Analytical Methods for Alkali Works 

Warsow (J.). Estimation of available Soda in Commercial Caustic Soda 

Messet (F.). Test for Thiosulphate in Sodium Hydrogen Carbonate . 

Hintz (E.) and H. Weser. Analysis of Commercial Sodium Fluoride 

Hiytz (E.) and H. Wesper. Analysis of Commercial Barium Hydroxide 


bd 
og 


an 


S S2H BOINAG 


CONTENTS. 


Fresenius (R.). Separation of Barium from Calcium 

Carnot (A.). Detection and Estimation of Small Quantities of Aluminium 
in Iron and Steel . 

GrvuBER (v.). Estimation of Ferric Oxide and Alumina i in Phosphates 

HorrMAnn (H.0O.). Dry Assay of Tin Ores 

Mouter (E.). Analysis of Brandy and Alcohol . 

Scnenck (F.). Estimation of Sugar in the Blood 

Hrrscusoun (E.). Testing Oil of Cassia 

Hotpe. Estimation of Acidity in Lubricating Oils. 

GrittNER (A.). Estimation of Mineral Oils in Fat Oils 

Warren (T. T. P. B.). Estimation of Oils, Fats, &. . . 

Warren (T. T. P. B.). Examination of Oils, Fats, and Allied Substances ° 

Brutté (R.). Adulteration of Olive Oil. . 

Brutweé (R.). Analysis of Olive Oil and Seed Oils, Butter, and Margarine ‘ 

VieTH (P.). Composition of Butter Fat as Determined by the Reichert- 
Wollny Method . ° 

Viern (P.). Analysis of Butter Fat by the Reichert- Wollny Method . 

SséstR6M (A.). Marchand’s Method for Estimating Fat in Milk 

Baxscock (8S. M). New Method for the Estimation of Fat in Milk 

LEWKOWITSCH (J.). Analysis of Fats . . . 

MaxweEtt (W.). Estimation of the Fatty Substances in Vegetable Organ: 
isms ‘ 

DI£TERICH (E ). ‘Estimation of Morphine it in Opium . ° 

KRreMeEL. Estimation of Colchicine in Colchicum Seeds 

MILKowskI (Z. v.). Examination of Brewers’ Pitch . 

SmirH (S. H.). Estimation of Urea . 

Riporrr (F.). Weighing Dried Filters. 

Jotues (A.). New Method of _—w Uncombined Hy drochloric Acid 
in Gastric Juice. 

Gricer (M.). Potassium Todate as " Original ‘Standard for Todometry, 
Acidimetry, and Alkalimetry . 

Denieés (G.). Potassium Bromide as ‘Indicator in Chlorimetry . 

Vanino (L.). Technical Valuation of bleaching Powder 

OFFERMANN (H.). Estimation of Fluorine . 

De Koninck (L. L.). Gasometric Absorption of ‘Oxygen 

LinossiER (G.). Estimation of Oxygen Dissolved in Water 

Le Roy (G. A.). Volumetric Estimation of Sulphur Dichloride . 

Luneg (G.). Purification of Sulphuric Acid for Kjeldahl’s Process 

Srurzer (A.). Estimation of Nitric Nitrogen by Aluminium 

Unsen (K.). Estimation of Nitric Acid by Reduction to Ammonia 

De Konrneox (L. L.) and A. Nimovut. Iodometric Estimation of Nitrates 
and Chlorates . ° 

GuILLAUME-GENTIL (B.). Estimation ‘of Phosphoric Acid in Urine . 

Cassat (C. E.). Detection and Estimation of Borie Acid in Milk and 
Cream . ‘ ° 

Jannasca (P.). New Method for Decomposing Silicates 

Stewart (G.N.). Estimation of Inorganic Salts in Small Quantities of 
Blood . 

GritTveR (A.). Estimation of Zine and "Nitrogen | in Pickled Railway 
Sleepers . ° 

THoms (H.). Detection of Traces of Copper i in Distilled Water. 

Reis (M. A. v.) and F. Wiegert. Volumetric Estimation of Cobalt . 

Oser (J.). Elementary Analysis by an Electrothermal Method . 

Dexistz (A.). New Potash Apparatus for Use in Elementary Analyses 

BgeTHELor and G. ANpré. Estimation of the Inorganic Constituents of 
Soils . 

Sturzer (A.) and O. Rerrmarr. Estimation of Fusel ‘Oil in Spirits 

ScuEipiInG. Analysis of Dynamite. 

Crismer (L.). Potassium Mercuro-iodide as a Reagent for Aldehydes 

SaLKowskI and T. Taniguti. Acetone in Urine. - 


VOL. LX. a 


CONTENTS, 


Waener. Urochloralic Acid in Urine. ° , , ; 

Buistne (A.) and P. Bursting. Bleaching of Beeswax : ‘Composition of 
White Wax ‘ : ‘ ° ° ° ‘ 

Epxins (J. 8.). Modified Fat Extraction Apparatus ‘ 

GoropEtzky (J.). Estimation of Fat in Milk . ° 

JEAN (F.). The Oleorefractometer' . . 

Venturo. (F.). Volumetric Estimation of Albumin in Urine 

PatureEt (G.). Estimation of Humus in Soil by Raulin’s Process 

Beurens (H.). Reactions for Microchemical Mineral Analysis , 

Cuatrarp (T. M.). Apparatus for the Estimation of Water in Mineral 
Analysis. ° 

Faw say (A). Detection and Estimation of Hydrochloric “Acid in Gastric 
Juice . , , ‘ . ; , ; ‘ 

MAGNIER DE LA SOURCE (L.). “Mode of Combination and Detection of 
Sulphuric Acid in Plastered Wines, and detection of the Free Acid in 
Wines ° ° , ‘ ‘ . ‘ . ‘ ‘ ‘ 

Cuatarp (T. M.).. Separation of Titanium, Chromium, Aluminium, Iron, 
Barium, and Phosphoric Acid in Rock Analysis 

De Cuatmort (G.) and B. ToLteNs. Estimation of Pentaglucoses (Pentozes) 
in Vegetables . . ‘ . . . 

SrRIEGLER. Estimation of Invert Sugar i in Molasses . 

Logss (G.) and C. Cragssen. Estimation of Free oes Acids in Fodder . 

Reirmairk (O.). Alterability of some Food Fats . : 

Waace (T.). Detection of Tannin in Plants 

Morner (K. A. H.) and J. Sséquist. Estimation of Urea . 

Pezzorato (A.). Estimation of Nicotine in Presence of Ammonia 

Loor (G.). Estimation of Morphine . . 

Prunter (L.). Assay of Quinine Sulphate by the Ammonia Process . 

Ciorro (F.) and P. Spica. ‘Toxicological Observations . 

Epwarps (V.). Kjeldahl’s Process. 

Inosvay (L.). Detection of Sulphur not Combined with Hydrogen i in Ilu- 
minating Gas . 

Brertet (H.). Estimation of Free and Combined Carbonic Anhydride in 
Mineral Waters. . ° ° . 

Mrvnor (W.). Estimation of “Metallic Zine in n Zine-dust ° 

Minor (W.). Estimation of Zinc Carbonate and Silicate in Calamine con- 
taining Lead . 

Warwick (A. W.). Assay of Lead Ores by the Cyanide Process 

Lecco (M. T.). Detection of Mercury in Toxicological Researches 

Bayer (K. J.). Analysis of Sodium Aluminate . 

Buarez (C.). Influence of Extractive Matter on ‘the Real Ako! holic 
Strength of Spirits . , ° , ° . 

Hoényte (M.). Estimation of Crude Fibre and Starch ‘ . 

ZaunscuirM (H.). Analysis of Celluloids . ‘ 

LIEBERMANN (L.). Gum Arabic and Gum Senegal . 

Nicket (E.). Formation, Detection, and Significance of Furfuraldehyde 

Mouter (E.). Sensitive Reaction for Tartaric Acid . 

Jounstone (W.). Estimation of Soluble and Insoluble F atty Acids in 
Butter . 

Fretscu (G.). New Method for Testing the Purity of of Butter 

ViowreTre (M.). Analysis of Butter . 

¥itsincer (F.). Iodine Numbers for Cocoa Butter 

Benevikt (R.). Fat Analysis . 

WELLEMANN (C.). The Elaidin Reaction with Fatty Oils 

Bavpin (E.). Oil of Resin in Oil of Turpentine. 

KoxostnskI (E.). Estimation of Tannin in Hops . 

AnpreEws (L. W.). Detection of Coniine in a Case of Poisoning . 

Hom (E.). Addition of Phenolphthalein to — 

MacWittram (J. A.). New Test for Proteids . 

Tats (W.). Dry Reactions in Qualitative Analysis . 


CONTENTS. ° li 


ell 
ie] 


PAGE 
Hart (E.) and 8. CroaspAte. ne Acidimetric and Alkalimetric 
Solutions. ° 
Sonpén (K.). The Liquoscope : an Instrument for comparing the Re- 


ww 
- 


fractive Indices of Liquids . 

Utscu (K.). Estimation of Nitric Acid by Reduction to Ammonia 

Zeccuini (M.). Nitratesin Wine. 

Merz (E. E.). Densimetric Estimation of the Phosphorus i inIron 

Coorer (W.J.). Assaying Lead Ores by Fusion with Potassium Cyanide . 

Warwick (A. W.). Assaying Lead Ures by Fusion -with Potassium 
Cyanide . ; 

Lupwie (E.) and E. TILLNER. Estimation of Mercury i in Animal Tissues . 

Moore (T.). Volumetric Estimation of Manganese 

JannascH (P.) and J. F. MacGrecory. Separation of "Manganese and 
Zine ° ‘ . ° ° 

Bir» (L.). Estimation of Manganese i in Iron and Steel 

GRUBER (V.). Glaser’s Method for the Estimation of Ferric ‘Oxide and 

Alumina in Phosphates . ‘ ‘ ‘ ° 

KarareEIn (S.). Tannin in Urine 

Pronrer (L.). Fractional Crystallisation of Quinine Sulphate 

Spencer (G. L.). Estimation of Theine in Tea . ‘ 

Lune@e (G.). Measurement of Gases . 

Myuivs (F.) and F. Forrster. Estimation of Small ‘Quantities of Alkali : 
Recognition of the Neutrality of Water 

De Koninck (L. L.) and A. LecrEenter. Estimation ‘of Available Oxygen 
in Peroxides by Means of Gaseous Hydrochloric Acid . 

Bartram (H.). Kstimation of Nitrates by the Phenolsulphonie "Acid 
Method . ‘ 

TREADWELL (F. W.). Estimation of Sulphur 

Nerxson (T.). Estimation of Sulphur in Coal, &c. 

Mak (F. W.). Estimation of Barium as Sulphate 

WarrEN (H.N.). Separation of Cadmium and Copper 

McKenna (A. G.). Precipitation of Manganese as Ammonium Manganous 
Phosphate. 

SuepuerD (H. H. B.). ‘Aleohol Method for Estimating Iron and Aluminium 
Oxides in Phosphates . ‘ : 

Le Roy (G. A.). Separation of Iron from Cobalt and Nickel 

Krauss (C.). Separation and Estimation of Nickel and Cobalt . . 

Lone (J. H.) and H. E. Saver. Precipitation of Antimony from Solutions 
of Potassium Antimony Tartrate . , 

Smiru (E. F.). Electrolysis of Metallic Phosphates i in Acid Solution . 

Joy (A.) and E. Lerpié. Electrolytic Estimation of Rhodium . 

Hempet (W.) and L. M. Dennis. Volumetric Estimation of Volatile 
Hydrocarbons ‘ . . . . . 

BornrriGer (H.). Gayon’s Aldehyde Reaction . 

Vienon (L.). Estimation of Acetone in Denaturalised Aleohol . 

Maquennég. Use of Phenylhydrazine for the Estimation of Sugars 

Korsext (A.) and M. Krueger. Saponification by Means of Sodium 
Ethoxide ° . . ‘ . ; ° ° . ° 

Warren (H.N.). Saponification of Tallow. 

Gapp (W. L.) and 8. Legs. Estimation of Grease 

Korver (A.). Analysis of Olein. , 

Rey (H.). Burette Float for Opaque Liquids 

FriepHErM (C.) and H. Lzo. Estimation of Free Hydrochloric Acid in the 
Presence of Acid Phosphates by Means of Calcium Carbonate 

Denicés (G.). Detection of Chlorine and of Chlorides in Presence of 
Bromides . . ° ° 

Jorixs (A. F.). Detection and Estimation of Iodine in Urine 

CazENEUVE (P.). Metaphenylenediamine as a Test for Active Oxygen ‘ 

Crispo (D.). Belgian Method of eet the Soluble ae Acid 
of Superphosphates ° . ° ° . 


wee Be be we Tw Ele hw 
ror i >) le 


a2 


lii CONTENTS. 


Morrk (F. X.). Assay of Ferric Hypophosphite ° 

Warnecke (H.). Bettendorf’s Arsenic Reaction ‘ 

LeBrpinzeEFF (A.). Modification of Pettenkofer’s Method of Estimating 
Carbenic Anhydride in Air . ‘ ° 

TscuartowiTz (F.). Estimation of Carbonie Anhydride . . . 

Water (E.). Estimation of Lithium in Mineral Waters . . 

Herre (G.). Estimation of Small Quantities of Silver in Lead Flux, 

PoxstorFr (K.) and K. Bitow. Separation of Mercuric Sulphide from 
Sulphides of the Arsenic and Copper Groups ° ° . 

Bur» (L.). ere Ammonium Ferrocyanide 

Buium (L.). Volumetric Estimation of Manganese 

Berxstet (F.) and R. Lurner. Separation of Ferric Oxide from Alumina 

Smita (E. F.). Decomposition of Chrome Iron Ore by means of the Elec- 
tric Current ° ° . ° . ° 

Noyes (A.). Detection and ‘Betimation of Titenium . ° 

Lone (J. H.). Solubility of Thallium Iodide and Estimation of Thallium . 

THIELE (J.). Separation and Estimation of Antimony ° ° 6 

Smirn (E. F.) and F. Mune. Electrolytic Estimations . 

Benepikt (R.) and M. BamBercer. Action of nieeane! Iodide on Sub- 
stances containing Sulphur 

Haycrart (J. B.). Estimation of Uric Acid in Urine 

Stirr (A.). Estimation of Ash in Raw Sugar 

Ost (H.). Estimation of Sugars with Potassium Cuprocarbonate 

Know tes (J.) and J. A. Witson. Estimation of Milk Sugar 

Snort (F. T.). Asbestos Method of Milk Analysis ‘ 

Motrnart (E.). Apparatus for the Estimation of Fat in Milk . 

Henzotp (O.). Estimation of Water in Butter . ‘ 

Lézé (R.). Detection of Margarin in Butter 

Kénie (J.) and F. Hart. Examination of Butter and Fats 

Purwuirs (H. J.). Estimation of Turpentine in Paints and Varnishes 

Dvorxovitcu (P.). Examination of Chinese Tea 

Devoro (L.). Quantitative Estimation of Proteids 

Evtincer (H. O. G.). Strength of Solutions estimated by their Refraction. 

Smita (E. rae and F. Munr. Electrolytic Separations . 

Kester (L. F.). Estimation of Nitrogen and Nitrates by ‘Kjela: ahl’s 
Method . . 

Martinort! (F.). ” Estimation of Total Phosphoric Acid in Manure . 

LecierE. Estimation of Silica in presence of Iron 

Wixternitz (H.). Alkalinity of the Blood ° 

GonpoIn (J.). Estimation of Sodium Chloride in Wine ‘ . 

Situ (E. F.). Decomposition of Chromite by the Electric Current . 

— (M.). Estimation of Sugar in Blood 

Viena (A.). Estimation of Tannin and of Free Tartaric Acid in Wi ines 

Tocnuer (J. F.). Detection of Sesame Oil in Olive Oil 

Jean (F.). Analysis of a Mixture of Wax, Paraffin, Stearin, and Stearic 
Acid ° , ° . 

Vizerx and C. Nrcoras. Estimation of Fats in Vaselin 

Evurneer (H. O. G.). Optical Analysis of Butter Fat 

kiun (M.). Estimation of Fat in Milk . 

JlaAvBENSAK (W.). Estimation of the Total Alkaloids in Quinine Bark 

Paut (B. H.).. Estimation of Caffeine . ° ° ° 

LamBERT (A.). Estimation of Morphine 

EvuweGer (H. 0. G.). Optical Estimation of Albumin in Urine. 

Rovx (J.). Estimation of Case‘n in Milk . . ° ° ° ° 

Owen (F.A.). Estimation of Indigotin . 

Fresenius (W.). ‘the True Litre or Mohr'’s Litre, | for Volumetric 
Analysis. ° ° 

Mays (K.). Neutral Litmus Paper . ° ° ° 

Denies (G.). Test for Hydrogen Peroxide ‘ 

Reis (v.), and F. Wiecert. Estimation of Sulphur i in Iron 


Voor NNR Olt S 


ll ee Be | 


bl ee ee ee 


CONTENTS, 


Vitatt (D.). Sulphuric Acid in Natural and Plastered Wines 


PARMENTIER (F.). Estimation of Boric Acid. 

Bertin-Sans (H.) and J. Morressrer. Detection of Carbonic Oxide i in Blood 

Fresenivs (R.). Separation of Barium from Calcium . ‘ 

VortTMANN (G.). Electrolytic Estimation of Metals as Amalgams 

Wim (T.). Separation of Arsenic and Antimony 

Jory (A.) and E. Lerpré. Detection and Separation of Metals of the Plati- 
num Group in presence of other Metals. ‘ ; : ‘ : 

LepreRRz (C.). Water Analysis . ° 

Hiteer (A.) and K. Tampa. Detection of Cyanogen Compounds 

Panasotow (G.). Detection of Turkish Geranium Essence in Oil of 
Roses. ° : . 

Scata (A.). Estimation of the Impurities in Alcohol by Rise’s Method 

Carré (L.) Estimation of Phenol ; ‘ 

Vocet (J. H.). Estimation of Sugar and Tannin in Wines 

Witson (J. A). Estimation of Cane Sugar in Soap 

LurHeER (E.). Examination of Urine for Sugar . 

Suurt (F. T.). Babcock’s Method for Estimating Fat i in Milk 

De Neeri (G.) and G. Fasris. Reactions of Olive Oil 

WituraMs (R.). Estimation of Fatty Matter in Turkey-red Oil . 

Witey (H. W.). Lard and its Adulteratiors ° 

Morner (K. A. H.) and J. Sséquist. Estimation of ‘Urea ° 

Viratt (D.). Reactions of Cocaine and of Ecgonine 

Ferreira DA Sitva (A. J.). Ammonium Selenite as a Reagent for Alka- 
loids ° ° ° 

Hceouneng (L.). Extraction of ‘the Colouring Matter of Wines 

PapasoGii (G.). Method of Detecting Artificial Coloration in Wine . 

Vortier (F.). Assay of Indigo . . . . ° 


A LIST 


OFFICERS AND FELLOWS 


THE CHEMICAL SOCIETY. 


LONDON: 
HARRISON & SONS, ST. MARTIN’S LANE, 
Printers in Ordinary to Her Majesty. 


1891. 


CONTENTS, 


Waever. Urochloralic Acid in Urine. ‘ ; , , 

Bvistye (A.) and P. Buistyg. Bleaching of Beeswax : ‘Composition of 
White Wax . , ° ° ‘ ‘ ‘ , 

Epxins (J. 8.). Modified Fat Extraction Apparatus ‘ 

Goropetzky (J.). Estimation of Fat in Milk , 

Jean (F.). The Oleorefractometer ’ 

Venturout (F.). Volumetric Estimation of Albumin in Urine . 

Paturet (G.). Estimation of Humus in Soil by Raulin’s Process 

Benrens (H.). Reactions for Microchemical Mineral Analysis . 

Cuatarp (T. M.). Apparatus for the Estimation of Water in Mineral 
Analysis. 

Fawizky (A.). Detection and Estimation of Hydrochloric “Acid in Gastric 
Juice , ° - , ‘ , ‘ ‘ 

MAGNIER DE LA “Source (L.). “Mode of Combination and Detection of 
Sulphuric Acid in Plastered Wines, and detection of the Free Acid in 
Wines ° ‘ ‘ . ‘ ‘ , . ‘ . . 

Cuatarp (T. M.).. Separation of Titanium, Chromium, Aluminium, Iron, 
Barium, and Phosphoric Acid in Rock Analysis 

De Cuatmot (G.) and B. TottENs. Estimation of Pentaglucoses (Pentoees) 
in Vegetables . ° ° ‘ . ‘ . 

SrrieGieR. Estimation of Invert Sugar i in Molasses . 

Loges (G.) and C. Cragssen. Estimation of Free Fatty Acids i in Fodder . 

Reirmarr (O.). Alterability of some Food Fats . ‘ 

Waace (T.). Detection of Tannin in Plants 

Morner (K. A. H.) and J. Sséquist. Estimation of Urea . 

Pezzoxato (A.). Estimation of Nicotine in Presence of Ammonia 

Loor (G.). Estimation of Morphine . ‘ 

Prunter (L.). Assay of Quinine Sulphate by the Ammonia Process . 

Crorro (F.) and P. Spica. ‘Toxicological Observations ° . 

Epwarps (V.). Kjeldahl’s Process 

Inosvay (L.). Detection of Sulphur not Combined with Hydrogen i in Ilu- 
minating Gas . 

Bretet (H.). Estimation of Free and Combined Carbonic ie Anhydride in 
Mineral Waters. 

Minor (W.). Estimation of “Metallic Zine in Zinc-dust 

Minor (W.). Estimation of Zinc Carbonate and Silicate in Calamine con- 
taining Lead . : 

Warwick (A. W.). Assay of Lead Ores by the Cyanide Process ° 

Lecco (M. T.). Detection of Mercury in Toxicological Researches 

Bayer (K. J.). Analysis of Sodium Aluminate . 

Buarez (C.). Influence of Extractive Matter on "the “Real Akoholic 
Strength of Spirits . ‘ , 5 . 

Hoénte (M.). Estimation of Crude Fibre and Starch . 

ZaunscHiRM (H.). Analysis of Celluloids . 

LreBERMANN (L.). Gum Arabic and Gum Senegal . 

Nicket (E.). Formation, Detection, and Significance of. Furfuraldehyde 

Mouter (E.). Sensitive Reaction for Tartaric Acid . 

Jounstone (W.). Estimation of Soluble and Insoluble Fatty Acids in 
Butter . ‘ 

Fretscu (G.). New Method for Testing the Purity of Butter 

Viotretre (M.). Analysis of Butter . ° 

¥rtsincer (F.). Iodine Numbers for Cocoa Butter 

Beneprxt (R.). Fat Analysis . A 

WELLEMANN (C.). The Elaidin Reaction with Fatty Oils . 

Bavpin (E.). Oil of Resin in Oil of Turpentine. 

KoxkostnskI (E.). Estimation of Tannin in Hops 

Anprews (L. W.). Detection of Coniine in a Case of Poisoning . 

Hom (E.). Addition of Phenolphthalein to _— 

MacWintras (J. A.). New Test for Proteids 

Tate (W.). Dry Reactions in Qualitative Analysis . 


CONTENTS. 


Hart (E.) and 8. Croaspare. eee Acidimetric and Alkalimetric 
Solutions. . 

Sonpétn (K.). The Liquoscope : an Instrument for comparing the Re- 
fractive Indices of Liquids. 

Unscen (K.). Estimation Tf Nitric Acid by Reduction to Ammonia 

Zeccuini (M.). Nitrates in Wine 

Merz (E. E.). Densimetric Estimation of the Phosphorus i in Iron , 

Coorger (W.J.). Assaying Lead Ores by Fusion with Potassium Cyanide . 

Warwick (A. W.). Assaying Lead Ures by Fusion with Potassium 
Cyanide . ‘ 

Lupwie (E.) and E. TILLNER. Estimation of Mercury i in Animal Tissues . 

Moore (T.). Volumetric Estimation of Manganese 

JannascH (P.) and J. F. MacGregory. Separation of ‘Manganese and 
Zine ° 

Bir» (L.). Estimation of Manganese i in Iron and Steel 

GRUBER (V.). Glaser’s Method for the Estimation of Ferric ‘Oxide and 

Alumina in Phosphates : 

Kartarein (S.). Tannin in Urine ‘ 

Pruner (L.). Fractional Crystallisation of Quinine Sulphate 

Spencer (G. L.). Estimation of Theine in Tea . 

Lunee (G.). Measurement of Gases . 

Mytivs (F.) and F. Forrster. Estimation of Small ‘Quantities ‘of Alkali : 
Recognition of the Neutrality of Water , 

De Konincx (L. L.) and A. LecrEenrEr. Estimation ‘of Available Oxygen 
in Peroxides by Means of Gaseous Hydrochloric Acid . 

Bartram (H.). Estimation of Nitrates by the Phenolsulphonie " Acid 
Method . ° ‘ 

TREADWELL (F. W.). Estimation of Sulphur 

Neixson (‘T.). Estimation of Sulphur in Coal, &e. 

Mark (F. W.). Estimation of Barium as Sulphate 

Warren (H.N.). Separation of Cadmium and Copper 

McKenna (A. G.). Precipitation of Manganese as Ammonium Manganous 
Phosphate. 

SuernerD (H. H.B.). ‘Alcohol Method for Estimating Tron ‘and Aluminium 
Oxides in Phosphates. ‘ 

Le Roy (G. A.). Separation of Iron from Cobalt and Nickel 

Krauss (C.). Separation and Estimation of Nickel and Cobalt . 

Lone (J. H.) and H. E. Saver. Precipitation of seematiaiyi from Solutions 
of Potassium Antimony Tartrate . ; 

Smiru (E. F.). Electrolysis of Metallic Phosphates i in Acid Solution . 

Joy (A.) and E. Lerpié. Electrolytic Estimation of Rhodium . 

Hempet (W.) and L. M. Dennis. Volumetric Estimation of Volatile 
Hydrocarbons . . . . ° ‘ 

BorntriGeEr (H.). Gayon’s ; Aldehyde Reaction . 

Vienon (L.). Estimation of Acetone in Denaturalised Alcohol . 

Maquenneg. Use of Phenylhydrazine for the Estimation of Sugars . 

Korset (A.) and M. Kriesr. a by Means of Sodium 
Ethoxide . 

Warren (H. N.). Saponification ‘of Tallow. 

Gapp (W. L.) and 8. Lezs. Estimation of Grease 

Korner (A.). Analysis of Olein. é 

Rey (H.). Burette Float for Opaque Liquids 

FRrepHEIM (C.) and H. Lgo. Estimation of Free Hydrochloric Acid in the 
Presence of Acid Phosphates by Means of Calcium Carbonate ‘ 

Denicés (G.). Detection of Chlorine and of Chlorides in Presence of 
Bromides . ° ° ° . ° ‘ . . ° . 

Joties (A. F.). Detection and Estimation of Iodine in Urine . . 

CazENEUVE (P.). Metaphenylenediamine as a Test for Active Oxygen ; 

Crisro (D.). Belgian Method of + re the Soluble es Acid 
of Superphosphates ° ° ° 


a2 


962 


963 


963 
963 
963 
963 
1135 


1136 
1136° 


1136 
1137 
1137 
1137 
1138 


1138 


1138 
1139 
1139 


1139 
1149 
1141 


1141 
1142 
1142 
1142 


1143 
1144 
1144 
1144 
1288 


1288 
1288 
1288 
1289 
1289 


CONTENTS. 


Moer« (F. X.). Assay of Ferric Hypophosphite ‘ . ° 

Warnecke (H.). Bettendorf’s Arsenic Reaction ‘ 

LesrepInzeEFF (A.). Modification of Pettenkofer’s Method of Estimating 
Carbonic Anhydride in Air . . ° . ‘ 

TscnarLowiTz (F.). Estimation of Carbonic Anhydride ‘ P ° 

Watter (E.). Estimation of Lithium in Mineral Waters . ‘ 

Hepre (G.). Estimation of Small Quantities of Silver in Lead Flux 

Potstorrr (K.) and K. Bitow. Separation of Mercuric Sulphide from 
Sulphides of the Arsenic and Copper Groups ‘ R ° ° 

Biv (L.). Manganese Ammonium Ferrocyanide 

Buu (L.). Volumetric Estimation of Manganese. 

Bertstein (F.) and R. Lurner. Separation of Ferric Oxide from Alumina 

Smrirx (E. F.). Decomposition of Chrome Iron Ore by means of the Elec- 
trie Current . . ° ° ° ° 

Noyes (A.). Detection and ‘Estimation of Titanium ; ‘ 

Lone (J. H.). Solubility of Thallium Iodide and Estimation of Thallium . 

Tuiete (J.). Separation and Estimation of Antimony ° . . 

Smiru (E. F.) and F. Mune. Electrolytic Estimations pa 

Benepixkt (R.) and M. Bampercer. Action of Hydrogen Iodide on Sub- 
stances containing Sulphur . . 

Haycrart (J. B.). Estimation of Uric Acid in Urine 

Stirt (A.). Estimation of Ash in Raw Sugar 

Ost (H.). Estimation of Sugars with Potassium Cuprocarbonate, 

Know es (J.) and J. A. Wirson. Estimation of Milk Sugar 

Suorr (F. T.). Asbestos Method of Milk Analysis . . 

Motrnart (E.). Apparatus for the Estimation of Fat in Milk : 

Henzotp (O.). Estimation of Water in Butter . ‘ 

Lézé (R.). Detection of Margarin in Butter 

Kéyie (J.) and F. Harr. Examination of Butter and Fats 

Purtuirs (H. J.). Estimation of Turpentine in Paints and Varnishes 

Dvorxovitcu (P.). Examination of Chinese Tea 

Devoro (L.). Quantitative Estimation of Proteids 

Evtineer (H. O. G.). Strength of Solutions estimated by their Refraction. 

Smita (E. a and F. Mvnr. Electrolytic Separations ‘ 

Kester (L. F.). Estimation of Nitrogen and Nitrates by Kjeldaht’s 8 
Method . ° 

Martinotr! (F.). " Estimation of Total Phosphoric Acid in : Manure ‘ 

Lectere. Estimation of Silica in presence of Iron . P . 

Wisternitz (H.). Alkalinity of the Blood 

Gonpotn (J.). Estimation of Sodium Chloride in Wine ° ‘ 

Samira (E. F.). Decomposition of Chromite by the Electric Current . 

Ase es (M.). Estimation of Sugar in Blood 

Viena (A.). Estimation of Tannin and of Free Tartaric Acid in Wines 

Tocuer (J. F.). Detection of Sesame Oil in Olive Oil 

Jean (F.). Analysis of a Mixture of Wax, Paraffin, Stearin, and Stearic 
Acid : . ° 

Vizern and C. Nicotas. Estimation of Fats in Vaselin 

Exiinerr (H. O. G.). Optical Analysis of Butter Fat 

Kiun (M.). Estimation of Fat in Milk . 

HavBensak (W.). Estimation of the Total Alklotds i in Quinine Bark 

Paut (B. H.). Estimation of Caffeine . ° ° A . 

Lampert (A.). Estimation of Morphine : ‘ 

Exvoerr (H. 0. G.). Optical Estimation of Albumin i in Urine. 

Rovx (J.). Estimation of Casein in Milk . ° . ° . 

Owen (F. A.). Estimation of Indigotin . 

Fresenius (W.). ‘the True Litre or Mohr’s Litre, for Volumetric 
Analysis. . . ° ‘ ‘ ° 

Mays (K.). Neutral Litmus Paper ° ° ° . ‘ 

Denicés (G.). Test for Hydrogen Peroxide , 

Reis (v.), and F. Wiecert. Estimation of Sulphur in n Iron 


1290 


1290 
1291 
1292 
1292 


1292 
1293 
1293 
1293 


1294 
1295 
1295 
1295 
1296 


1296 
1297 
1297 
1298 
1298 
1299 
1299 
1300 
1300 
1301 
1302 
1302 
1304 
1396 
1396 


1397 
1397 
1397 
1398 
1398 
1398 
1399 
1399 
1400 


1400 
1401 
1401 
1402 
1402 
1403 
1403 
1403 
1404 
1404 


1548 
1549 
1549 
1549 


CONTENTS. 


Vitatt (D.). Sulphuric Acid in Natural and Plastered Wines 

PARMENTIER (F.). Estimation of Boric Acid. 

Bertin-Sans (H.) and J. Morressrer. Detection of Carbonic Oxide in Blood 

Fresenius (R.). Separation of Barium from Calcium ‘ 

VortMANN (G.). Electrolytic Estimation of Metals as Amalgams 

Wim (T.). Separation of Arsenic and Antimony 

Jory (A.) and E. Lerpr&. Detection and Separation of Metals of the Plati- 
num Group in presence of other Metals. . ° . 

LeprerRe (C.). Water Analysis . ° 

Hiteer (A.) and K. Tampa. Detection of Cyanogen Compounds. ° 

Panasotow (G.). Detection of Turkish Geranium Essence in Oil of 
Roses 

Scata (A.). Estimation of the Impurities i in 1 Aleohol by Rise’ 8 Method 

Carré (L.). Estimation of Phenol : 

Vocet (J. H.). Estimation of Sugar and Tannin i in’ Wines 

Witson (J. A.). Estimation of Cane Sugar in Soap . 

LutHeEr (E.). Examination of Urine for Sugar . 

Suurt (F. T.). Babcock’s Method for Estimating Fat i in Milk 

De Neeri (G.) and G. Fasris. Reactions of Olive Oil 

WitiiaMs (R.). Estimation of Fatty Matter in Turkey-red Oil . 

Witey (H. W.). Lard and its Adulteratiors . 

Morner (K. A. H.) and J. Sséquist. Estimation of ‘Urea . 

Vitatt (D.). Reactions of Cocaine and of Ecgonine 

FerreErRA DA Sriva (A. J.). Ammonium Selenite as a Reagent for ‘Alka- 
loids  . . : 

Hvueouneng (L.). " Extraction of the Colouring Matter of Wines 

PapasoGui (G.). Method of Detecting Artificial Coloration in Wine . 

VortiEr (F.). Assay of Indigo . ° ° . 


INSTRUCTIONS TO ABSTRACTORS, 


GIVING THE 


NOMENCLATURE AND SYSTEM OF NOTATION 


ADOPTED IN THE ABSTRACTS. 


1. Before beginning to write an abstract, it is desirable to read 
through the whole of the original paper, in order to form a judgment 
as to its importance, and as to the scale on which the abstract should 
accordingly be made. 

2. The abstract should mainly corsist of the expression, in the 
abstractor’s own words, of the substance of the paper. 

3. The abstract should be made as concise as possible, consistently 
with a clear and accurate statement of the author’s results or theories, 
due regard being paid to their import. 

4. If an abstract of a paper on the same subject, either by the 
author of the paper abstracted, or by some other author, has already 
appeared, note should as a rule be made of this fact. Important 
references to the researches of others quoted by an author should be 
reproduced in the abstract. Always employ figures instead of 
Roman numerals for references, thus :—Annalen, 221, 92, instead of 
ecxxi, 92. 

5. If an abstractor is acquainted with papers previously published 
by other authors containing statements either practically identical 
with, or opposed to, those in the paper abstracted, and to which no 
reference is made, he should notice their agreement or contradiction 
in a foot-note. 

6. As a rule, details of methods of preparation or analysis, or 
generally speaking of work, may be omitted, unless such details are 
essential to the understanding of the results, or have some inde- 
pendent value. 


Nomenclature, 


7. Employ names such as sodium chloride, potassium sulphate, 
ethyl acetate, and use the terminals ous and ic only in distinguishing 
compounds of different orders derived from the same elementary 
radicle; such, for instance, as mercurous and mercuric chloride, sul- 
phurous and sulphuric acid. 
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&. Term compovnds of metallic and alcoholic radicles with the group 
OH, hydroxides and not hydrates; for example, potassium hydroxide, 
phenyl hydroxide, the name hydrate being reserved for compounds 
supposed to contain water of combination or crystallization. Com- 
pounds such as CH;ONa, C,H,;ONa, C,H,,0Na, &., should be termed 
sodium methoxide, ethoxide, heptyloxide, &c. 

9. Apply the term acid only to compounds of hydrogen with 
negative radicles, such as HNO;, H.SO,, H;PO,, and denote the oxides 
which form acids by names such as sulphuric anhydride, carbonic 
anhydride. Term salts containing an amount of metal equivalent 
to the displaceable hydrogen of the acid, normal and not neutral 
salts, and assign names such as hydrogen sodium sulphate, hydrogen 
disodium phosphate, &c., to the acid salts. Basic salts are as a rule 
best designated merely by their formule. 

10. Use names such as methane, ethane, &c., for the normal 
paraffins or hydrocarbons of the C,H»,. series of the form 
CH,;[CH,1;CH;, &c. The isomeric hydrocarbons are usually most con- 
veniently represented by names indicating their relation to methane ; 
for example, CH;-CH,°CH,-CH, = propylmethane; CH,-CH(CH;). = 
isopropylmethane or trimethylmethane; or, although less frequently, 
by names such as diisopropyl. 

11. Term the hydrovarbons C,H, and C,H; ethylene and acetylene 
respectively (not ethene and ethine). Distinguish the homologues of 
ethylene, whenever possible, by names indicating their relation to it, 
such as methylethylene, dimethylethylene, &c., denoting the di-deriva- 
tives of the form C,H2»,,CH:CH’C,Hon+. as a-, and those of the 
form CH,:C(C,Hoex+:)2 as B-compounds, thus: CH,-CH:CH-CH; = 
a-dimethylethylene ; CH;-C(CH;), = A-dimethylethylene. Similarly, 
use names such as methylacetylene and dimethylacetylene for 
the homologues of acetylene of the form CH:C-C,H»,, and 
CyxHon41°C:C-C,Hen41 Adopt the same allene for the hydrocarbon 
CH,:C:CH,, and indicate the relation which its homologues bear to 
it in the same manner as pointed out for acetylene. 

12. Distinguish all alcohols, that is, hydroxy]-derivatives of hydro- 
carbons, by names ending in ol; such as quinol, catechol, resorcinol, 
saligenol, glycerol, erythrol, mannitol, instead of hydroquinone, pyro- 
catechin, resorcin, saligenin, glycerin, erythrite, mannite. Compounds 
which are not alcohols, but which are at present distiuguished by 
names ending in ol, may be represented by names ending in ole, if a 
systematic name cannot be given. For example, write indole instead 
of indol: furfuraldehyde instead of furfurol ; fucusaldehyde instead 
of fucusol. Ethers derived from phenols, such as C,H,;OCH,, &c., 
hitherto called anisol, anethol, &c., may be distinguished by names 
ending in oil, as anisoil and anethoil. 

Aleohols should be spoken of as mono-, di-, tri-, or n-hydric, 
according to the number of OH groups. 

13. Compounds analogous to the acids of the lactic series containing 
the group OH should be termed hydroxy-derivatives,and not oxy-deriva- 
tives ; for example, hydroxyacetic and not oxyacetic acid. Compounds 
containing the analogous groups C,H;0, C,H;0, CH;COO, &ec., should 
in like manner be termed ethoxy-, phenoxy-, acetoxy- derivatives. Thus 
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ethoxypropionic acid instead of ethyl-lactic acid; 3 : 4 diethoxybenzoic 
acid instead of diethylprotocatechuic acid; and acetoxypropionic 
acid instead of acetyl-lactic acid. Terms such as diethylprotocatechuic 
acid should be understood to mean a compound formed by the dis- 
placement of hydrogen-atoms in the hydrocarbon radicle of proto- 
catechuic acid by ethyl, viz., C,H(C.H;).(0H).COOH, and not 
C;H,(OC,Hs)..COOH, just as dibromoprotocatechuic acid is understood 
to be the name of a compound of the formula C;HBr{OH),-COOH. 

14. The term ether should be restricted to the oxides of hydro- 
carbon radicles, and the so-called compound ethers should be repre- 
sented by names similar to those given to the analogously constituted 
metallic salts (comp. 12). 

15. Compounds of the radicle SO;H should, whenever possible, be 
termed sulphonic acids, or failing this, sulpho-compounds : as benzene- 
sulphonic acid, sulphobenzoic acid, and not sulfi-compounds. Com- 
pounds of the radicle SO,-NH, should be termed sulphonamides. 

16. Basic substances should invariably be indicated by names 
ending in ine, as aniline, instead of anilin, the termination in being 
restricted to certain neutral compounds, viz., glycerides, glucosides, 
bitter principles, and proteids, sach as palmitin, amygdalin, albumin. 
‘he compounds of basic substances with hydrogen chloride, bromide, 
or iodide should always receive names ending in ide and not ate, as 
morphine hydrochloride and not morphine hydrochlorate. 


Notation. 


17. Equations should be omitted unless essential to the under- 
standing of the results; they, as a rule, should nut be written on a 
separate line, but should “run on” with the text. 

18. To economise space, it is desirable: 1, that dots should be used 
instead of dashes in connecting coutiguous symbols or radicles, when- 
ever this does not interfere with the clearness of the formula; 2, that 
formule should be shortened by the judicious employment of the 
symbols Me for CH;, Et for C,H;, Pr* for CH,-CH.CH;, Pr® for 
CH(CH;)., Ph for C,H;, Ac for CO-CHs;, and Bz for CO-C,H;; and 
3, that formule should be written in one line whenever this can be 
dune without obscuriag their meaning. Vor exumple: 


CCl,CH(OEt), instead of CClL—CH<O cit 
2 


. CCl,—CHOH 
[CCl;CH(OH)),S instead of CCi,—CHOH>® 


CH, : CH, instead of CH.—CH, 
CH : CH instead of CH=CH 
CH,—C=CH 


CH : C-CH,-CH,C : CH instead of | 
CH,—C=CH 


CHMe : CHPr* instead of CH,,;CH—CH:CH,°CH;°CH; 
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CH;—C—CH 


COOH:-CH : CMe:COOH instead of | | 
COOH COOH 


CH,CH; 
ys 
CH.Br-CBrMe instead of a 
CH,Br 


CEt,Ac-COOEt instead of 
Cc 


COOC,H; 

CH,—CH-CH; 
>0 instead of No, 

CH,—CH-CH; 


CHPh(OBz)-CH(OBz)-COOEt instead of 
C,H;-CH(O-CO-C,H;)-CH(O-COC,H;)-COOC,Hs. 


CH,CHMe 
CH,CHMe 


19. In representing the constitution of benzene-derivatives, as a 
rule, merely indicate the relative positions of the radicles in the 
symbol of benzene by figures, instead of by means of the hexagon 
symbol, for example :— 


Paradibromobenzenesulphonic acid, C,HsBr,-"SO,;H[ Br : SO;H: Br = 


Br 

4 \ S0,H 
1: 2: 4] instead of | the figures always being used in 

\Z 

Br 1 


ry 


the order . | 
"V\/ 
4 


Relatively to the position 1, the positions 2 and 6 should always be 
spoken of as ortho-positions, 3 and 5 as meta-positions, and 4 as the 
para-position. It is better, however, in speaking of the derivatives of 
benzene, to express their constitution by giving them names such as 
1 : 2 dibromobenzene, 1 : 3 dibromobenzene, &c., rather than by terming 
them ortho- or meta-dibromobenzene, &c. 

20. Moreover, in representing the constitution of derivatives of other 
“‘closed-chain” hydrocarbons do not, as arule, employ graphic formule, 
hut merely indicate the position of the radicles introduced in the fol- 
sowing manner ;— 
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In the case of naphthalene, express the position of the radicles 
introduced in place of hydrogen relatively to the carbon-atoms 
common to the two “rings,” and number the positions in the one ring 
1, 2, 3, 4, and those in the other 1’, 2’, 3’, 4’ in the order shown 
by the annexed symbol :— 


The dichloronaphthalenes, for example, are spoken of simply as 
1 : 2 dichloronaphthalene, or dichloronaphthulene[Cl: Cl = 1:2], &c., 


thus :— 


Cl Cl Cl 
1 : 2 dichloro- A\/\ a1 1: 1’ dichloro. 
naphthalene = | | ) naphthalene = | | | 
wr ae ee 
Cl Cl 
1-: 3 dichloro- i 1 : 3’ dichloro- A\S™ 
naphthalene = | naphthalene = 
Ad ™ VAY 


In the case of diphenyl, indicate the position of the radicles rela- 
tively to the carbon-atom of one C, group which is associated with the 
other C, group, and number the positions in the one group by the 
figures, 2, 3, 4, 5, 6, and the corresponding positions in the other group 
by the figures 2’, 3', 4’, 5', 6’. as shown by the following symbol : 


(Ne 6(\s 
ve sl Is 
4 + 


Thus the mono-derivatives, the bromodiphenyls, for example, are 
represented as 


Bromodiphenyl [Br = 2] 


” {Br = 3] 

- [Br = 4] 
fs AN Br 

and the two dibromodiphenyls G @ and 
Br 
Bro / \ Br 
| | | are respectively dibromodiphenyl [Br: Br =2:3] 
“S \74 


and dibromodiphenyl [Br: Br = 2: 6']. 
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In the case of anthracene, employ the following symbol, and indicate 
the position of the radicles relatively to the central C,-group: 
Y 1 
Ty 
i ae 
4’ 4 
Examples: 
Alizarin, C,H, : C,0, : C;H.(OH), [OH: OH = 1 : 2). 
Quinizarin, C,H, : C,0,: CsH,(OH),[OH: OH = 1: 4). 
Anthraflavic acid, CsH;(OH) : C,0,: C,H;(OH) [OH : OH = 2: 3’]. 
Purpurin, C,H,: C,0,: C,H(OH);[OH:OH:OH = 1:2: 4). 
In speaking of compounds such as these, their constitution may be 
represented by the names 
1 : 2 Dihydroxyanthraquinone = Alizarin. 
1:4 - = Quinizarin. 
2:3 = Anthraflavic acid. 


” 
1:2: 4 Trihydroxyanthraquinone = Purpuarin. 


Always include the letters and figures indicating the constitution of 
derivatives of closed-chain hydrocarbons in square brackets. 

21. In the case of thiophen, express the position of the radicles 
introduced relatively te the sulphur-atom by uumbers, as shown by 
the following symbol; 


s 
5/N2 
Ls 


In the cases of pyrroline and pyridine, indicate the position rela- 
tively to the nitrogen-atoms as shown by the following symbols: 


1 1 
N N 
5/2 6/2 


| ! | | 

=? P ‘ 

4—'3 Bb /3 
4 


Pyrroline. Pyridine. 


In the case of indole, positions should be numbered as shown in the 
following symbol :— 


Ixi 


In the case of quinoline, express the positions relatively to the 
carbon-atoms common to the two rings, and number the positions in 
the carbon ring 1, 2, 3, 4, and those in the nitrogen ring 1’, 2’, 3’, 4’ 
in the order shown by the annexed symbol :— 


1° 
1 sN 


g* 


SLA) 
4 4 


The Editor's decision, in all matters connected with the Abstracts, must 
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Some Gaseous Spectra: Hydrogen, Nitrogen. ? By J. S. Ames 
(Phil. Mag. [5], 30, 48—58).—Exact determimations of the wave- 
lengths of the line-spectra of hydrogen and nitrogen. The results 
are tabulated and compared with those of Hasselberg, Cornn, 

H. C, 


Deslandres. 


Relations between the Lines of Various Spectra, w:th 
special reference to those of Cadmium and Zinc, and a Re- 
determination of their Wave-lengths. ByJ.S. Ames (Phil, Mag. 
[4], 30, 33—48).—The author gives an historical andycritical survey 
of the various theories that have been put forward Rith regard to 
supposed relations between the lines of the spectra of different 
elements. Measurements of the wave-lengths and descriptions of the 
lines of the zine and cadmium spectra are given from photographs 
made by Rowland of the are spectra. The two spectra consist mainly 
of groups of three lines, which overlap in the cadmium spectrum ; 
but line for line and group by group the two spectra correspond. 
The differences of the wave-numbers of the last lines in each of the 
triplets of the two spectra are practically identical. The differences 
in wave-nambers between the first and second lines in each triplet 
are all found to be about 39 for zinc and 117 for cadmium; the 
differences between the second and third lines are 19 for zine and 
54 for cadmium. The first set of differences is therefére in each case 
about double the second. The spectrum of magnesium has 10 groups 
vf triplets, but these bear no apparent relation to those of zinc and 
cadmium. There is, however, one broad reversed line common to the 
three spectra; in magnesium, at wave-length 2852°2; in zinc, at 
wave-length 2138°3; in cadmium, at wave-length 22881. The differ- 
ences of the wave-numbers in each magnesium triplet are also nearly 
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constant, being close to 4and 2. The spectra of calcium, strontium, 
barium, and mercury also contain triplets, but their number is small 
in comparison with that of the lines not so included. H. C. 


Spark Spectrum of Gadolinium Chloride. By L. pe Bots- 
BAUDRAN (Compt. rend., 111, 472—474).—With a spark of low in- 
tensity, the spectrum of a hy drochloric acid solution of gadolinium 
chloride consists of many bands and lines; with a more intense spark, 
the bands disappear, and the spectrum consists of lines only. With 
a coil of low intensity, and the poles widely separated, the develop- 
ment of the bands is very remarkable. 

The following are the more important wave-lengths in the pris- 
matic spectrum with a spark from a coil of high intensity :— 

6223, 5827, and 5698, middle points of somewhat strong bands. 

5101, 4888, 4617, and 4467, lines at the edges of bands. 

5723, 5705, 5686, 5669, 4929, 4908, 4888, 4793, 4635, 4617, and 
4467, lines super posed on the bands, or, in some cases, appearing 


independently of bands. C. 


The Spectroscopical Properties of Russian Oil of Pepper- 
mint. By H. Anpres (Chem. Centr., 1890, ii, 149 ; from Pharm. Zeit. 
Russ., 29, 257—260).—The author has compared the spectroscopical 
properties of Russian oil of peppermint with those of the English oil, 
as described by Tichomiroff, and finds that they are almost identical, 
the only differences being (1) that the black band, which in the case 
of the English oil appears between 8°5 and 9°5 (D = 10), in that 
of the Russian oil is somewhat wider, extending from 8°5—10°0; 
(2) the most highly refractive part of the spectrum, from 14°5 to 
the ultra-violet end, is quite clear in the case of the English oil, 
whereas in that of the Russian oil, the blue and violet is darkened. 


J. W. L. 


Measurement of the Quantity of Light that Enters Water. 
By P. Reanarp (Compt. rend. Soc. Biol. [9], U1, 289).—A line was 
suspended in the sea by an anchor at the bottom and a buoy at the 
top. Along this at distances of 2 or 3 metres from one another were 
placed tubes filled with equal volumes of hydrogen and chlorine. 
The amount of hydrochloric acid formed by the combination of the 
two elements is proportional to the amount of light they receive 
(Bunsen and Roscoe). ‘These preparations are made one night; the 
light of the day enters the water in inverse proportion to its depth ; 
the next night the tubes, which are graduated, are examined, and the 
results coincide very closely with those previously obtained with a 


selenium pile. W. D. H. 


Change of Volume on Mixture of Two Liquids, and its 
Influence on the Refractive Power. By L. Bucukremer (Zeit. 
physikal. Chem. 6, 161—186).—The author understands by contrac- 
tion on mixing two substances (dilatation being considered as 


negative contraction), the expression D 7 Dy D, is the calculated 


density the mixture would possess if no contraction took place; D is 


GENERAL AND PHYSICAL CHEMISTRY. 


the observed density of the mixture. A similar expression N 
represents the ‘‘contraction” of the refractive power of two sub-’ 
stances on mixing. Pulfrich has stated (Zeit. physikal. Chem., 4, 
562) the following relations between these two magnitudes :— 
N—N, _ a2 — Dp 
N D ”’ 
N — N, D — D 
bE ee 
yr 


(3.) @ is scarcely affected by change of wave-length in feebly dis- 
persive substances. Strongly dispersing media exhibit a continual 
decrease or increase of « from one end of the spectrum to the other. 

The author now tests these relations very fully from the experi- 
mental standpoint, and finds in almost every case a confirmation of 
the rules. His results and those of other investigators are contain d 
in numerous tables and curves. J. W. 


°, have always the same sign. 


Secondary Batteries. By J. H. Guapstone and W. Hisserr 
(Phil. Mag., [5], 30, 162—170).—The addition of sodium sulphate 
to the acid solution of an ordinary secondary battery is known to be 
of considerable advantage to the working of the cell. The authors 
find that in this case a large proportion of sodium sulphate is formed 
in close contact with the lead sulphate at the cathode, and they show 


that this would be favourable to the reduction of the latter substance, 
as a paste made of equal parts of red lead and lead sulphate is more 
readily reduced in a solation of normal sodium sulphate than in dilute 
sulphuric acid. They find also that the presence of sodium sulphate 
diminishes the local action arising between the acid and different 
parts of the plates. No indication could be found of the formation of 
either of Frankland’s sub-sulphates of lead on treating litharge with 
dilute sulphuric acid, and the authors believe the ordinary sulphate 
of lead to be the substance produced in the voltaic reaction. The 
high initial E.M.F. observed in a secondary battery when the 
charging current has just been stopped is shown to be due to in- 
equalities in the acid strength produced by the current. An increase 
in the strength of the acid surrounding the positive (peroxide) plate 
is found to take place, and this causes the abnormal E.M.F., which 
graduaily disappears as the strength of the acid is equalised by 
diffusion. H. C. 


Electromotive Force of a Metal in a Series of Electro- 
lytes. By G. Macnanini (Gazz., 20, 308—311).—The following table 
exhibits the average results of a series of experiments undertaken with 
the view of ascertaining the variation of the K.M.F. of a metal with 
the nature of the electrolyte in which it is placed. 

The measurements were made by Poggendorff’s compensation 
method, using the capillary electrometer. . 

The difference of potential at the extremity of the ali 

b » 


4 ABSTRACTS OF CHEMICAL PAPERS, 


rheostat was maintained at 1 volt, and the metals were successively 
immersed in each of the series of electrolytes and compared with zinc 
or cadmium, or lead, in normal sulphuric acid; the E.M.F. was cal- 
culated in hundredths of a volt with respect to zinc in sulphuric acid. 


| 
| 


Electrolyte, strength 
of solution in grams Zn. Cd. Pb. 
per litre. 


Sn. Cu. 


i 
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(1) Not constant. (2) After a time. (3) A quantity of bromine was used 
corresponding to NaOH = 11. 


It is noticeable that the ordinary salts give values in general not 
far removed from each other, the more important deviations occurring 
in electrolytes which may be assumed to have an exceptional action 
ou the metal; oxidising agents, for instance, increase and reducing 
agents diminish the E.M.F. The differences also depend on the 
nature of the metal. S. B. A. A. 


Electrical Resistance of Metals. By H. Le Cuaretier (Compt. 
rend., All, 454—458).—The author has previously shown that 
measurements of the electrical resistance of metals may be applied 
to the study of molecular changes. When a metal undergoes no 
molecular chinge below its melting point, the variation in electrical 
resistance is a linear functon of the temperature. The following 
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numbers give the resistance in ohms of wires 1 mm. in diameter :— 
platinum, 0°149 +0°000325¢; platinum + 10 per cent. of rhodium, 
(335 + 0°000350¢ ; copper, 0°032 + 0-000101¢ ; copper + 10 per cent. 
of tin, 0°150 + 0°0001094; copper + 20 per cent. of nickel, 0°420 
+ 0°000110¢; silver, 0-023 + 0°000105¢. 

Copper, silver, and their alloys with other metals, have practically 
the same coefficient of variation (approximately 0°000105), that of 
platinum and its alloys being three times as great. As a general 
rule, the addition of a small quantity of a foreign metal displaces the 
curve of resistance parallel with itself. 

When silver is heated in oxygen, its curve of resistance remains 
perfectly rectilinear, and its melting point and mechanical properties 
are not altered. When, on the other hand, it is heated in hydrogen, 
all its properties alter above 650°; the resistance increases more 
rapidly than in oxygen and the metal after cooling melts at 915° and 
is so brittle that a wire 0°25 mm. in diameter cannot be bent without 
breaking. The metal has a duli appearance resembling that of 
palladium hydride, but the quantity of hydrogen absorbed by the 
silver at a dull-red heat is not sufficient to form a definite compound, 
and the metal retains no hydrogen after being cooled. 

Metals similar to iron (Abstr., 1890, 549) show variations in the 
temperature coefficient, but no variations in the absolute value of 
the resistance similar to those observed at the melting point. 

Zine undergoes a molecular change at 360°; brass containing 58 per 
cent. of zine, at 720°; and an alloy of copper 70 pts., nickel 18 pts., 
and iron 1] pts., at 690°. In the case of brass, the molecular change 
is accompanied by a considerable absorption of heat. 

Some alloys show gradual molecular changes recalling the changes 
in the equilibrium of saline solutions; the change does not take place 
suddenly, but gradually, between certain limits of temperature. A 
somewhat siliceous aluminium bronze showed a change between 550° 
and 650°; German silver and copper-nickel alloys showed a change 
between 300° and 500°. In all experiments of this kind, it is essential 
that the pieces of alloy or metal used should be very carefully an- 
nealed. The resistance of German silver resistance coils alters with 
time, because the coils are in a partially tempered condition, but 
gradually anneal under the influence of slight variations in tempera- 
ture, mechanical disturbances, &. 

In the case of iron and nickel alloys, the effect of an increase of 
temperature is not immediately reversed by cooling ; the metal only 
acquires its original resistance when covled to the surrounding 
temperature. 

Iron, nickel, and their alloys, at temperatures above the point of 
transformation, have a temperature coefficient of similar magnitude 
to that of platinum and the allied metals, whilst below the point of 
transformation the resistance of iron, nickel, and their alloys increases 
much more rapidly than that of the platinum metals. C. H. B. 


Electrical Conductivity of Salts in the Bunsen Flame. By 
S. Arruentus (Sitzungsber. Akad. Wiss., Wien, 99).—An ordinary 
Bunsen burner was fed by gas and air, both under constant pressure. 
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The air current passed through a spray of solution of the salt to be 
examined. The concentration of this solution determined the amount 
of salt which passed into the flame. Two platinum plates were in- 
t-oduced into the flame at a distance of 0°56 cm. from each other, 
a id served as electrodes. The circuit contained a battery of 40 Clark 
el-ments and a Wiedemann galvanometer. The resistance of the 
flame was very great compared with that of the remainder of the 
cirsuit, so that the deflection uf the galvanometer measured the con- 
ductivity of the flame. 

The relation between E.M.F.e and intensity 7 was found to be 
i = kf(e), where & is a constant and f a function which remains the 
same for all salis at all concentrations. 

Only at values below 0-2 Dan. does Ohm’s law hold for conduction 
in the Bunsen flame. The conductivity of the salt in the flame (that 
is, the total conductivity minus that of the flame itself) is propor- 
tional to the square root of the concentration. This was shown to 
hold good with great approximation for 16 different salts. At 
extreme dilutions, the conductivity increases somewhat more rapidly. 
All potassium salts conduct equally well: the same holds true for 
sodium and for lithium salts. 

The conductivity of the chlorides of the alkali metals increases 
with their molecular weight. Salts of H, NH,, Mg, Zn, Cd, Cu, Fe, 
Ni, Co, Al, Cr, Mn, and Sn do not seem toconduct. Salts of barium, 
calcium, and strontium conduct by convection of small solid particles, 
but probabiy also electrolytically. The difference of potential between 
two metals in a Bunsen flame containing saline vapours is of the 
same sign and order of magnitude as when the same metals are 
immersed in an electrolytic liquid. On the whole, salts in a Bunsen 
flame hehave like a feebly dissociated electrolyte, the chief point of 
difference being that Ohm’s law is not obeyed for large E.M.F.’s. 

J. W. 

Aqueous Solutions of Double Salts. By W. KistiaKorrsky 
(Zeit. physikal. Chem., 6, 97—121).—It has been proposed by 
Ustwald to confine the term “double salt” to such compound 
molecules as are decomposed into their compounds on dissolution, 
and to use the designation ‘‘ complex salt’ for those which undergo 
no decomposition. The present paper is a contribution to this clas- 
sification, the author having investigated a large number of solutions 
containing salts in molecular proportions. From the electrical con- 
ductivity of solutions of given strength, it is possible to obtain 
information as to the number of ions conducting the electricity, and 
covusequently conclusions may be drawn as to whether the double 
salts are decomposed into simple salts on dissolution or not. The 
following substances were found by this means to be (undecomposed) 
complex salts:—KAg(CN), K.Ni(CN), K;Fe(CN)., KsCo(CN)., 
K;Cr(C,0,)3, AgsCr(C,0,4)s, (NH,);Fe(C,0,)3. Double sulphates such 
as (NH,).SO,,CuSO, and the alums are completely decomposed in 
solution. If the salt Ag,Cr(C,O,); were a donble salt, then the silver 
and the chromium, on electrolysis, would travel to the same electrode ; 
if, on the other hand, it is a complex salt, the metals will travel in 
opposite directions. From quantitative experiments, the author finds 
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that the latter alternative is correct, and that the ions of silver 
chromoxalate are 3Ag and Cr(C,0,)s. 

Another mode of attacking the question is given by the depression 
of the freezing point; and this method is found to yield precisely 
similar results. The complex salts are found to obey Arrhenius’s 
law of electrolytic dissociation; the double salts, on the contrary, 
give too large values for the coefficient 7. 

The author concludes that when a simple salt tends by itself to 
form compound molecules in solution, it has the power to form com- 
pound molecules with other salts. J. W. 


Isomerism of the Metaphosphates. By G. Tammann (Zeit. 
physikal. Chem., 6, 122—140).—From an investigation of the elec- 
trical conductivity and the freezing point of solutions of the various 
metaphosphates, the author, by interpreting his results in the light 
of the dissociation theory, seeks to draw conclusions as to the size of 
the molecules of these salts. 

It would seem that the salts which have hitherto gone by the 
name of dimetaphosphates in reality have the formula M;P;Q,, 
whilst those known as trimetaphosphates correspond with the formula 
M.P.0,. 

All the sodium metaphosphates, on being heated, pass into the 
easily soluble variety known as Graham’s salt. This, however, is not 
a uniform substance, as different specimens exhibit electrical conduc- 
tivities varying by as much as 20 per cent. On precipitation with 
silver nitrate, it gives a crystalline silver salt and a heavy liquid. 
The crystalline salt, treated with sodium chloride, gives a substance 
of the constitution Nas(P;0,,). Graham’s salt is probably a mixture 
of this with Na,(Na,P;0;.) and Na;(NaP;O,.). 

The parts of the preceding formule within brackets represent the 
anion formed on solution in water. 

There are apparently also salts of the composition Na;(Na,P;0\s), 


Na2(Na,P;0\.), K,(Na,P;0;¢), K.(Ag,P;0is), Ag,(NazP;0,s), 
Ag;(NaP;0,.), (NH,)s(NaP;0,2), and three different insoluble sodium 
metaphosphates. J. W. 


Electrification of Effluvia from Chemical or from Voltaic 
Reactions. By J. Brown (Phil. Mag. [5], 30, 21—3v).—Experi- 
ments are described, showing that when gas is evolved in a chemical 
or voltaic reaction, the effluvium, that is, the gas or something carried 
up with it, is usually, as shown by Enright (Phil. Mag. [5], 29, 56), 
electrically charged. No electrification is, however, produced by 
simple effervescence unaccompanied by chemical change. The sign 
of the electrification is influenced by the kind of chemical or voltaic 
action taking place, and does not seem to be due to any contact effect, 
the conclusion by Enright that nascent hydrogen or other gases 
become positively electritied by contact with acids, and negativeiy by 
contact with salts in solution, being incorrect. When the effluvium is 
that given off from zinc dissolving in hydrochloric acid (taken as a 
typical experiment), and consists of hydrogen accompanied by foggy 
matter, it is not decided whether the charge is given originally to the 
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gas or the fog particles, although the balance of evidence inclines 
towards the latier view. The fog in qnestion seems to be formed 
at, or nearly at, the same time and place as the gas; and the nature 
of its charge is, therefore, possibly influenced by the voltaic condi- 
tions there present. The gas, or effluvium, from the decomposition of 
a liquid by a current from the poles of a separate battery immersed 
in it appears also to be electrified. H. C. 


Changes of Property in Amalgams by Repeated Fusion. By 
G. Gore (Phil. Mag. [5], 30, 228--23y).—It is well known that 
various alloys undergo a change of properties by repeated melting 
and cooling. This the author finds to be the case with an amalgam 
composed of one part by weight of cadmium to four of mercury, for 
the K.M.F. of a voltaic couple formed by such an amalgam and a 
strip of platinum in a solution composed of one part by weight of 
common salt to 100 of distilled water is found to be reduced by 
repeated fusion, until after about the fifth fusion it becomes constant. 
At the same time, the amalgam alters in volume, for determinations of 
the specific gravity after the first and sixth fusions gave 12°5438 and 
12°6190 at 145°. A similar change was found to take place spon- 
taneously in the freshly-prepared amalgam, a diminution in the 
K.M.F., measured as above, taking place during the first few days, 
and clearly indicating a spontaneous molecular change in the amalgam. 
The author concludes that this amalgam, by the act of fusion and 
subsequent cooling, and by spontaneous change, suffers a loss of 
molecular motion, potential heat, chemical activity, and voltaic energy, 
diminishes in volume, and becomes less corrodible in a solution of 
sodium chloride. The changes appear to be permanent. H. C. 


The Rise of the Zero Point in Thermometers of Jena Glass. 
By F. Aimy (Zeit. anal. Chem., 29, 381—388).—Eight of the 
thermometers which were under observation a year ago (Abstr., 1889, 
1041), and which have not been used in the interval, have again been 
examined. In some of them no further rise in the zero point has 
taken place, and in none has it exceeded (2°, thus making the total 
rise only 0°03—0°04° in a period of four years dating from a few 
weeks after manufacture. 

The rise which occurs when a thermometer is for a long time kept 
at a high temperature is with Jena glass only about half that of ordi- 
nary Thuringian glass. It tends to a limit which is practically 
reached by 30 hours’ heating at 300°. The author accordingly recom- 
mends that all such thermometers should be so heated before gradu- 


ating. M. J. S. 


The Expansion of Water and other Liquids. By S. U. 
Pickerine (Phil, Mag., 30, 400).—Some determinations made by the 
author led him to examine the vaiues for the expansionof water given 
by Hagen, Jolly, Kopp, Pierre, Rosetti, Mathiessen, and Despretz, 
with the view of ascertaining whether they indicated any sudden 
changes in the rate of expansion. Plotting the differential coeffi- 
cients obtained directly from the experimental values was the method 
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employed. The results obtained by the majority of these physicists 
indicated three changes: at 9—11°, at 17—20°, and at 50—60° 1e- 
spectively ; but they were not sufficiently marked to afford absolute 
proof of their existence, especially in the absence of confirmation from 
a similar study of other properties. Pierre’s results with 1] other 
liquids were examined in the same way: the majority of them showed 
changes similar to those shown by water, and, as they occurred at dif- 
ferent temperatures, the idea that they were due to irregularities in the 
expansion of glass‘is precluded. The first differential appears in most 
cases to be a straight line. gg o« ' 8. 
« 


Pressure-var:ations of certain High Temperature Boiling - 
Points. By C. Barus (I’hil. Mag. [5], 29, 141—157).—The author 
describes a method for the calibration of thermo-couples by aid of 
boiling points, and then applies it in measuring the vapour tensions of 
sulphur, zinc, cadmiom, and bismuth. It is found that the tensions 
of saturated vapour from 40 to 760 mm., in terms of temperature, can 
be expressed by Dupré’s equation log p = A — B/@ — C log @, the 
best agreement being obtained by keeping C constant throughout, 
and A variable. The latter step is suggested by assuming that for 
any two substances S and 8S’, the boiling points @ and 0’, correspond- 
ing with a given pressure p, will follow the relation B/B’ = 6;@ = 
l/n, where is constant for the given pair of substances. This is 
virtually the principle of Groshans, and postulates a fundamental 
equation of the form given above, from which all others are derived 
by substitution as follows :— 


= A — B/e — C log @, 
A — nB/u@ — © log né + C log n, 
A'— B'je' — C log &. 


Log p 


Making the above assumption, the following values have been ob- 
tained for the constants in the cases investigated; and enable the 
results to be calculated very nearly within the errer of experiment. 
The numbers for water have been added from Dupré and Lertrand’s 
observations. 


C. 


WEEE nite sieedeskntswensdns 19 °324 2795 3 °868 
Sulphur ..... ce vcccccces eeeee! 19 °776 4458 3 °868 
CRIED 64 cask se cecscesecwes] 20°63 7443 3 °868 
Re erate 20°98 8619 3 °868 

3 *868 


pe eee eeeees 


H. C. 


Raoult’s Ebullioscope. By R. Lespieav (Bull. Soc. Chim. [3], 
3, 855—858 ; compare Abstr., 1889, 7).—When f is the maximum 
vapour tension of a liquid whose molecular weight is M,, f’ the maxi- 
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mum vapour tension of a solution in the given liquid of P grams of 
a substance whose molecular weight is M, then 


K being a constant whose value for water, chloroform, benzene; 
carbon bisulphide, and ether is 1—1°05. For acetic acid, an ab- 
normal value 1°61 obtains. 

If ¢is the boiling point of the solvent under pressure /), and ¢’ and 
J, the corresponding values for the solution, then the maximum tension 
of the solvent at ¢”° is f, plus the augmentation of vapour tension 
suffered by it in passing from ¢° to t’°, and if the barometer is con- 
stant throughout the experiment, f of the formula above given 
becomes f = f; + n(t’ — ft), where n is the rate of increase in vapour 
tension for the solvent at temperatures near ¢t; in the case of water, 
this is 27 mm. for temperatures near 100°. 

To determine the value of ¢’ — ¢, the following apparatus is used 


by Raoult :— 


To ensure a regular heating of the solvent, which is boiled in the 
vessel shown in the figure, some mercury, covered by 2 ecm. of 
coarsely-powdered glass, is placed at the base, and the condensed 
vapour is returned from the condenser h by a tube g entering the 
vessel below the glass. The bulb of the thermometer (which is 
graduated in two hundredths of a degree) is immersed in mercury 
contained in the tube f, which, after introduction into the apparatus, 
is read until the heating of the vessel determines a constant tempera- 
ture. After a slight cooling, the substance M is introduced by the 
opening e, and the apparatus is further heated to determine ?¢’. 

Although this method is less sensitive than the cryoscope process, 
yet concentrations up to 20 per cent. may be employed, the only con- 
dition being that the substance should boil at least 150° higher 
than the solvent. a. @. &. 
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Thermochemistry of Fats and Fatty Acids. By F. Sronwayn 
and H. Lanasetn (J. pr. Chem. [2], 42, 361—382; compare Abstr.. 
1885, 857).—The authors have redetermined the heats of combustion 
of several fats and fatty acids, using the calorimetric bomb and per- 
forming the combustions in oxygen at 24 atmospheres pressure. 

The mean heat of combustion at constant pressure of 1 gram of 
various samples of fat is 9500 cal.; that of butter is 9231°3 cal. 
The heat of combustion is less when the fat is rancid, but the varia- 
tion differs greatly in different fats; in butter it is almost the same. 

In the following table the second column gives the heat of combus- 
tior per molecule at constant pressure, and the third column the heat 
of formation (C = 94, H = 69) :— 


“Cal. 

2198 

226°9 

4745 

500°3 

1265°5 636°5 

10236°0 682°9 

Lauric acid............ . 17718 1842 
Mpristic acid 2085°9 196°1 
Trilaurin. 5707°0 5120 
Trimyristin 6650°5 546°5 
Behenic acid 3338°3 247°7 
3255°1 192-9 

Dihydroxybehenic acid.... 3235°5 350°5 


The formation of glycerides from glycerol and acids is exothermic 
in the six cases investigated by the authors. A. G. B. 


Determination of Specific Gravity of Solids. By O. Krerv- 
stick (Chem. Zeit., 14, 233—234).—A narrow-necked, pear-shaped 
glass vessel furnished with a funnel-shaped mouth, a hook below and 
a mark on the neck, is floated in water: the substance of which the 
gravity is to be ascertained is attached to the hook, either directly or 
through the intervention of a pan or wire gauze holder, then by pour- 
ing in water the vessel is caused to sink to the mark; the substance 
is now removed, and the vessel again caused to sink to the mark, 
this time noting the quantity, by weight or volume, of water required 
for the purpose; the sp. gr. is calculated from this number. For 
gravities below unity the weighted vessel is first adjusted to the mark ; 
then the displacement caused by attaching the lighter substance is 
measured by the water required for the readjustment. D. A. L. 


Dissociation of Selenium Chlorides. By W. Ramsay (Bull. 
Soe. Chim. [3], 3, 783—784; compare Trans., 1884, 62; Abstr., 
1890, 558).—The author disputes the statement of Chabrié, that 
selenium dichloride boils towards 300° without decomposition, and 
gives experimental proof of its dissociation at 130—170°. In reference 
to the sublimation of selenium tetrachloride in a sealed tube at 350°, 
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it is conceivable that the substance is not heated above its normal 
volatilisation point at the normal pressure (190°) before subliming, 
and this conception is confirmed by the facts observed by Chabrié 
himself, that the tetrachloride dissociates at 300° into dichloride and 
chlorine, and that this latter is also dissociated into selenium and 
chlorine, for selenium is always found in the tube after the sublima- 
tion of the tetrachloride. T. GN. 


New Periodic Property of the Elements. By W. Surnertanp 
Phil. Mag. [5], 30, 318—323).—In solids, the molecules may he 
assumed to vibrate about a mean position, and at some characteristic 
temperature each solid to have a period of vibration characteristic of 
its molecule. The most likely temperature for which this would be 
the case would be the melting point, when the vibratory motion of 
the molecule just breaks down. Suppose a molecule of mass M and 
mean specific heat C, heated up from rest at absolute zero to its 
melting point T. It receives heat MCT proportional to its kinetic 
energy 4Mv’, where v is the velocity of the molecule at the melting 
point. By Dulong and Petit’s law, MC is approximately constant for 
the elements, so that v is proportional to ,/T/M. Knowing thus the 
velocity of vibration, from its length L its time or period L/v is 
obtainable. Let d be the density of the substance, then M/d repre- 
sents the volume occupied by the molecule; and if a is the mean 
coefticient of linear expansion of the substance between absolute zero 
and T, then aT(M/d)! represents the increase in the linear dimensious 
of the space occupied by a molecule when heated from zero to T, and 
therefore represents the length or amplitude of the vibration just 
as the molecule is going to leave the vibratory state characteristic 
of the solid. Hence the periodic time p of the molecule at the 
melting point is proportional to aT(M/d)!/MCl/M. The value of a 
is unknown for many of the elements, but the author has found an 
empirical equation by means of which it may be determined, namely, 
aTM: = const., the constant being about 0°U45 for all metals except 
antimony, bismuth, and tin. Substituting this value and dropping 
all constants from the formula, p becomes proportional to 
(M/d)*M4/ /'T. 

Taking M as the atomic weight, and calculating the period of 
vibration by the above formula, we get for the lithium family :— 


Li. Na. K, Rb, Cs. 

021 0°43 0°66 0906 1:23 
or numbers in the ratio 1, 2, 3, 45, 6; and for the next group of the 
periodic law, 

Be. Mg. Ca. Sr. Ba. 

0°35 0°70 1:04 1°62 1°88 
numbers in the ratio, 1, 2, 3, 45, and 5:3. Copper and silver have 
periods 0°21] and 0°30, which are nearly as 2 to 3, and involve the same 


fundamental constant as the main family; and zinc and cadmium 
have periods 032 and 0°47, in which the same peculiarity occurs, 
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The periods of the other elements do not exhibit such marked 
relations, but the following series is remarkable :— 


Mn. Fe. Co. Ni. Ru. Rh. Pad. Os. Ir. Pt. 
016 O16 O16 O17 G2L 020 0:23 0°23 025 0°27 
The periods of vibration of compounds are also considered, and it 


is found that p for each molecule is a sum of parts due to each atom 
in the molecule. H. C. 


Approximate Algebraic Expression of the Periodic Law. 
By T. Carnewuey (Phil. Mag. [5], 29, 97—113).—The atomic weights 
of the elements, arranged according to the periodic law, may be 

1 


represented by the formula A = c(m + v*) where A is the atomic 
weight, c a constant, m a member of an arithmetical progression 
depending on the series to which the element belongs, and v the 
maximum valency of the group of which the element is a member. 
After numerous trials, the best results have been obtained when 
a = 2andm = 0,24,5,5 + 34,5 + 2(34).5 + 3(3)), &c., for each 
series respectively from series 1i to xii of Mendeléef’s table, so that 
m is a member of an arithmetical progress‘on in which the common 
difference is 34, except in the first two terms, where the common 
difference is 24. 

The calculated values for c vary from 6°0 (carbon) to 7°2 (seleninm), 
with a mean value of 6°64. The high values of ¢ occur mainly 
with elements belonging to the higher groups (namely, 5, 6, and 7), 
whilst low values belong to the lower groups (1, 2, and 3). The 
greatest extremes occur in group 4, Ti and Ge being high, C and Si 
low. The equation A = c(m + Vv) becomes A = c(m + ]) for 
elements of the first gronp, so that for potassium c’m, + 1) = 39, 
and for silver c(m, + 1) = 107-7. If « represents the common 
difference in the arithmetical progression, then m; = m, + a, and 
107°7 = c(m, + 1) + 3ac = 39 + 3z2c, from which ac = 22°90. In 
the same way, by taking different pairs of elements of group 1, 
different values for ac are obtained, the mean of which is 22°85, or 
“the difference between the atomic weights of any two elements in 
group 1 (from series iv upwards), divided by the difference between 
the number of the series to which each element belongs gives a 


constant, or B — A — const. = 22°85 where # and y are the numbers 
y—@ 

of the series to which the elements A and B respectively belong.” 
The constant 22°85 is very nearly identical with the atomic weight 
of sodium (22°99). Atomic we ghts calculated from the equation 
A = c(m + Vv) azree more closely with the observed values than 
do those determined by Dulong and Petit’s law. Specific volumes 
calculated from the volumes so obtained also agree well with the 
usual values. The greatest discrepancies occur at the end of series 
iv, v, and vii, and at the beginning of series xi. 

In the equation A = c(m + Vv), the constant ¢ has a mean 
value of 6°6, which suggests the constant 6°4 of Dulong and Petit’s 
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law. If c¢ represents the atomic heat, then atomic weight = atomic 
heat x (m + /v) = atomic weight x specific heat x (m + /v), or 
1 


1 = specific heat X (m + Vv), whence specific heat = —————— 
m+ Jv. 
Specific heats calculated in this way agree closely with the observed 
values, especially if specific heats at “high temperatures be taken, 
since in this case the constant 6°4 of. Dulong and Petit’s law 
approximates tu 6°6. 


The value m in the equation A = c(m + Vv) is the member of an 
arithmetical progression, and is a whole number for the even 
series and a number and a half for the odd series, in this way 
corresponding with the well-known difference between the series. 
Again, the common difference is 2} for the first three members, but is 
gf afterwards. This accords with Mendeléetf’s statement, that the 
sccond and third series are more or less exceptional. | a A 


Osmotic Pressure. By M. Ptanck (Zeit. physikal. Chem., 6, 
187—189).—'Ihe author has in previous memoirs deduced the laws 
regulating the vapour pressure and freezing point of solutions from 
thermodynamical principles. In this paper he shows that, given a 
membrane between a solution and the pure solvent, permeable only 
to the latter, it is possible, without making any assumptions as to the 
nature of osmotic pressure, to deduce from the same general con- 
ditions of equilibrium the laws discovered by van’t Hoff. 

The final equation he obtains is p — p’ = n@/V. V is the volume of 
the solution, 0 its absolute temperature, 2 the number of molecules of 
the dissolved substance, p the prexsure in the solution, and p’ the 
pressure in the solvent; p’ — pis thus the osmotic pressure, which, 
as the equation shows, is inversely proportional to the volume 
(Boyle’s Law), directly proportional to the absolute temperature 
(Charles’ Law), and farther proportional to the number of dissolved 
molecules (Avogadro's Law). J. W. 


Inorganic Chemistry. 


Properties of Liquid Chlorine. By R. Kyigrscu (Annalen, 
259, 10U—124).—The author has made a series of determinations of 
the vapour tension of chlorine from —88° to 146°, and of its specific 
gravity at temperatures ranging from —80° to 77°; the results are 
given in tables aud as curves, and the methods aad apparatus employed 
are fully described with the aid of various diagrams. 

The critical temperature of chlorine was found to be 146°. 

F. 8S. K. 


Simple and Rapid Evolution of Pure Gases. By H. Bory- 
TRAGER (Zeit. anul. Chem., £9, 412; see Abstr., 1890, 849).—-The 
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production of chlorine from a mixture of bleaching powder and sodium 
hydrogen sulphate was patented by O. Stiiber, on April 5th, 1890. 
M. J. S. 


Atomic Weight of Fluorine. By H. Morssan (Compt. rend., 111, 
570—572).—Sodium carbonate, prepared by the ammonia process 
from carefully purified sodium chloride, was converted into fluoride 
by the action of hydrofluoric acid from potassium hydrogen fluoride. 
The sodinm fluoride was then converted into sulphate. The results 
of five determinations varied between F = 19°04 and F = 19°08 
(Na = 23°05, S = 32°074, and O = 16). 

Calcium fluoride, obtained in a crystalline form by adding calcium 
chloride to a boiling dilute solution (0°2 per cent.) of potassium 
fluoride, was likewise converted into sulphate; F = 19°02 to 19-08. 

Barium fluoride, obtained by adding potassium fluoride to a boiling 
solution of barium chloride, was treated in the same way; F = 
19°05—19-09. 

The action of sulphuric acid on barium fluoride is more difficult to 
regulate than in the tirst two cases, and the author regards these re- 
sults as less trustworthy. Taking the mean of the results with sodium 
and calcium fluorides, F = 19°05. C. H. B. 


Solubility of Oxygen and Hydrogen in Water and in 
Alcohol. By W. Timoréxrr (Zeit. physikal. Chem., 6, 141—152).— 
The wuthor, in his investigation, employs an apparatus devised by 
Ostwald. It consists of an absorption-chamber which is simply a 
pipette provided at one end with a stopcock and at the other with a 
three-way tap, by means of which communication can be effected 
either with the air or, through a leaden capillary, with a gas burette. 
The pipette is filled completely with the boiled-out solvent, and a 
quantity of the gas to be dissolved is introduced into the gas burette 
and there measured. Communication is then made between the two 
vessels ; a weighed or measured amount of water is run out through 
the stopcock, which is then closed, and the absorber immersed 
in a vessel of water at the requisite temperature. From time to time 
the absorber is taken out of the bath and shaken as vigorously as 
the flexibility of the lead tube will permit. Mercury is filled into the 
gas burette as required, in order that the pressure may remain as 
nearly that of the atmosphere as possible. When no more absorption 
takes place, pressure and temperature are adjusted, and a fresh 
measurement made. 

The absorption coefficient of hydrogen in water as determined in 
the above way may be expressed by the formula 8 = 00215286 — 
0:00019216¢ + 0°000001722-2*. Bunsen found 6 = 0°01930 with no 
temperature coefficient. For oxygeu in water, the author obtains 
B = 0°041408 at 64°, and 8 = V'036011 at 12°6°, numbers which 
agree well with Winkler’s results. The values for hydrogen in alcohol 
are fairly concordant with those of Carius, B at 0° being 0 0676 
(mean of two experiments). An interpolation formula for the absorp- 
tion coefficient of uxygen in alcohol of 99°7 per cent. strenzth is 
& = 0°2337 — 0°0007488¢ + 0°V000032884. The solubility of nitro- 
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gen, oxygen, carbon monoxide, and methane in water increases about 
3U per cent. between 0° and 20°; the increase in alcohol is much less. 


J. W. 


Hydrogen Nitride (Azoimide) By T. Curtivs (Ber., 23, 
3U23—2033). See p. 56. 


Catalytic Decomposition of Ammonium Nitrite. By 0. 
Loew (Ber., 23, 3018—3019).—On adding platinum black, prepared 
in the manner described in a previous paper (Abstr., 1890, 453), to a 
4 to 5 per cent. solution of ammonium nitrite, an immediate evolution 
of gas takes place. The first portion consists of a mixture of nitrogen 
and nitrous oxide, but after a time nitrogen is the sole product. No 
noticeable alteration in the temperature of the solution occurs. 


J. B. T. 


Absorption of Carbonic Oxide by Earth. By Berruetor 
(Compt. rend., 111, 469—471).—The volume of carbonic oxide re- 
tuined by air-dried clay soil is equal to the volume of air which it 
can retain, and hence the retention of carbonic oxide by the earth, 
after an explosion in a mine, for example, is not due to any specific 
«ction between the soil and the gas. C. 


Double Chloride and Dithionate of Barium. By A. Fock 
and K. Ktiiss (Ber., 23, 3001—3003).—When equivalent quantities 
of barium dithionate, BaS,O, + 2H,O, and barium chloride, BaCl, + 
2H,0, are mixed in aqueous solution, and the latter allowed to evapo- 
rate, barium dithionate first separates, then, after a time, the double 
salt, BaS,O,,BaCl, + 4H,O, and finally bariam chloride. The above 
double salt forms short, colourless prisms, which have been obtained 
7 mm. in length and 3°5 mm. in thickness, and belong to the asym- 
metric system (a : b : c = 0°672U: 1: 06398; a = 107° 12’,B = 
98° 11’, y = 90° 57’ 30"). H. G. C. 


Action of Hydrogen on Potassium Thallium Sulphide. By 
R. Scunewer (J. pr. Chem. [2], 42, 305—327).—When the author 
first published his work on thio-salts (Ann. Phys. Chem., 136, 138, 
139), he showed that when potassium thallium sulphide is heated in 
hydrogen it is decomposed with formation of hydrogen sulphide, 

otassium sulphide, and thallium sulphide. Kriiss and Solereder 
(Abstr., 1887, 111), on the contrary, assert that the thallium is re- 
duced to the metallic state, the potassium remaining as sulphide. 

The author has reinvestigated the subject, and his experiments show 
that the decomposition takes place in two stages, according to the 
temperature ; at a dark-red heat, it is in accordauce with the equation 
which the author first gave, namely :-— 


K,S,TI1,8; + 4H — 2H,S + K,S + TIS ; 


at a prolonged, full, red heat, however, a part of the thallium is re- 
duced to the metallic state according to the equation 


2(K,8,TI,8,] + 10H = 5H,S + 2K,S + TLS + Tl; 
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but at no temperature at which the author has been able to obtain 
quantitative results is the whole of the thallium so reduced. 

Kriiss and Schmidt also assert (loc. cit.) that the salt of a thio-acid 
can be-reduced by hydrogen when the thio-acid itself can be so re- 
duced. But this is not the case with sodium thioantimonate or 
Schlippe’s salt and potassium indium sulphide, which cannot be re- 
duced by hydrogen notwithstanding that both antimony and indium 
sulphides are easily reduced. Compare also the behaviour of potas- 
sium platinothioplatinate, K,PtS,, and potassium palladothiopalladate, 
K,PdS, (this Journal, 1871, 317). 

The specific gravity of potassium thallium sulphide has been rede- 
termined ; it now stands at 4°60. A. G. B. - 


Researches on the Gadolinium of Marignac. By L. pr Bois- 
BAUDRAN (Compt. rend., 111, 393—395).— Marignac’s gadolinia 
(Abstr., 1889, 456) was fractionated with dilute ammonia. The 
absorption spectra showed that there was a concentration of samarium 
in the head fractions and of didymium in the tail. On the other 
hand, the fluorescence Ze is much’ stronger in the head fractious, 
whilst the samarium fluorescence is feeble in these fractions, and 1s 
not visible in the others. The spark spectrum shows that all the 
fractions contain gadolinium. 

Cleve finds that the greater part of gadolinia cannot be split up by 
fractionation. The impurities, which are difficult to eliminate, dis- 
tribute themselves unequally in the different fractions, without, how- 
ever, materially affecting the equivalent of the oxide. 

The author observed a remarkable temporary solubility of the 
oxides of the rare earths in ammonium acetate solution containing 
excess of ammonia. A solution of gadolinium chloride, equivalent to 
05 gram of the oxide per litre, when mixed with acetic acid and after- 
wards with ammonia in excess, remained transparent for a long time, 
but gradually became turbid, and precipitation was practically com- 
plete after a day or two. Heat accelerates precipitation, but makes it 
incomplete. Analogous phenomena are observed with lanthanum, 
yttrium, and didymium, especially the first, and in a lower degrée 
with cerous chloride. C. H. B. 


Equivalent of Terbia. By L. pz Borspaupran (Compt. rend., 111, 
474—475).—In previous determinations of the equivalent of the 
earth Zg (terbia with a very deep-brown colour), the quantity of 
oxygen existing in the earth in the form of peroxide, was uncertain. 
The author has repeated the determinations by the same method, that 
is, weighing the quantity of the sulphate formed by a given quantity 
of oxide, but the oxide was previously calcined at a white heat, and 
the small quantity of peroxide present was determined. The colour 
of the calcined oxide was mtch paler, although still very yellow; it 
contained 0°16 per cent. of oxygen as peroxide. The mean equivalent 
of the terbia is 122°32, which gives 159°48 for the atomic weight 
of the metal. C. H. B. 
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Ammonium Fluoroxymolybdates. By F. Mavro (Gazzetta, 20, 
109—121).— Hexagonal ammonium fluororymolybdate, 3MoO,F2,5N HyF 
+ H,O, prepared by dissolving the laminar fluoroxymolybdate (Abstr., 
1889, 106), or the compound MoO,,2NH,F, in hydrofluoric acid, crystal- 
lises in minute, hexagonal prisms, which resemble those of the double 
salts of molybdenum and niobium of the type 3MoOF;,5NH,F + HO, 
and are probably isomorphous with the crystals of hexagonal ammonium 
fluoroxyhypomolybdate. The crystals are colourless and transparent 
at first, buat become opaque after prolonged exposure to the air; they are 
not dehydrated by heating at 100°; they dissolve in water, forming 
an acid solution, which loses hydrogen fluoride on heating, and if the 
temperature exceeds 100°, ammonia is also evolved. 

Monammonium fluororymolybdate, MoO,F,,NH,F, is obtained in 
monoclinic crystals on allowing a solution of the preceding compound 
in hydrofluoric acid to evaporate over sulphuric acid ; 


a:b:¢ = 063019: 1: 142549, B = 85° 53’. 
Faces en 010, 001, 110, 111, 337, 337, 667. Plane of 


twinning (307). The crystals, which are generally twinned, are 

colourless and transparent, but darken and turn green after a short 

exposure to the air; they dissolve in water, yielding an acid solution. 

The crystals may be heated to 120° without losing weight, but decom- 
se at a higher temperature. 

Delafontaine’s acid fluoromolybdate of ammonium appears to be 
identical with the author’s triammonium  fluoroxymolybdate, 
MoO,F,,3NH,F, and is not isomorpheus with the acid fluoroxytung- 
state. S. B. A. A. 


Double Salts of Tungstic and Vanadic Acids. By F. Rornen- 
BACH (Ber., 23, 3050—3060).—On adding sodium paratungstate to 
hydrated vanadic anhydride, sodium paratungsto-vanadate is formed, 
together with a compound which crystallises in dark-red octahedra, 
and has the formula 3(Na,0,4W0O;),Na,0,3V,0, + 38H,0. 

The following salts were prepared from sodium paratungsto- 
vanadate by double decomposition :— 

The ammonium salt crystallises in orange-red octahedra of the 
formula 5[5(NH,),0,12W0,],2[7V.0;,3(NH,).0] + 58H,O. The 
barium salt is deposited in light, orange-coloured crystals, which are 
very sparingly soluble, and have the formula 


3(5BaO,12W0;,),2(5V.0;,2BaO) + 94H,0. 
From the mother liquors cubical crystals are obtained, which contain 


sodium chloride, barium tungstate, and barium vanadate. The 
strontium salt crystallises in orange-red cubes, 


3(5Sr0,12W0O,),2(5V.0;,2SrO) + 122H,0, 


and resembles the barium compound. The potassium salt crystallises 
in avgregates of large, light orange-red plates, which have not yet. 
been analysed. By the action of magnesium sulphate on sodium para- 
tungstovanadate, a compound of the formula 


5Na,0,12W0,,3V,0;,MgO,Na,0 + 42H,0 


st ao wot = 6 ew Of SCO 
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is formed, crystallising in pale orange-yellow prisms. A similar com- 
pound is deposited from the mother liquors in lustrous, light orange- 


_ coloured plates. With sodium tungstovanadate, aluminium sulphate 


gives a compound of the formula 

3(A1,0;,9Na,0,48W O;),4(9V,0;,A1,0;) + 504H,0, 
crystailising in dark garnet-red cubes. No copper salt could be ob- 
tained, 

The water of crystallisation in the above compounds was deter- 
mined by cautious ignition. The vanadic acid and tungstic acid 
were precipitated together by means of mercuric nitrate and mercuric 
oxide. The vanadic acid was determined separately by reduction 
and titration with potassium permanganate, and also by boiling with 
phosphoric acid, potassium bromide, and hydrochloric acid; the 
bromine which is evolved is absorbed in potassium iodide solution, 
and the liberated iodine estimated in the usual manner. 

J. B. T. 


Bismuth Oxyiodide. By C. Asrre (J. Pharm. [5], 22, 195—2v0). 
—Various published methods for the preparation of this oxyiodide 
yielded products more or less contaminated with sub-nitrate, with 
oxide, er with both these compounds. To obtain the pure product, 
10 grams of bismuth potassium iodide is decomposed by the addition 
of 4 litres of water, and the product is washed until iodine is no long: r 
removed. The resulting compound contained Bi, 59°38, and I, 36°30 
per cent. The double iodide employed is best obtained by triturat- 
ing normal bismuth nitrate (1 mol.) with potassium iodide (4 mols.), 
and 50 c.c. of water (sic), extracting with ethyl acetate, and sub- 
mitting the mixture to spontaneous evaporation. J. T. 


Platinum Thiocarbide. By P. Scnurzensercer (Compt. rend., 
111, 391—393).—A current of nitrogen or hydrogen charged with the 
vapour of carbon bisulphide is passed over spongy platinum heated 
at. 400—450°, and when the absorption of the bisulphide ceases, the 
somewhat finely divided black product is allowed to cool, and is 
powdered and submitted to the same treatment again. The product 
is a dense, black powder of the composition Pt.CS,. Under a micro- 
scope, it seems homogeneous, and it cannot be separated into different 
components by levigation. It is not attacked by boiling concentrated 
nitric or hydrochloric acid, and is almost entirely unaffected by warm 
aqua regia. It is, therefore, not a mixture of platinum sulphide with 
carbon, and it probably has the constitution S:Pt-C:Pt:s. When 
heated below redness in dry oxygen, it burns with incandescence, and 
yields carbonic anhydride. sulphuric anhydride, sulphurous anhydride, 
and a residue of pure platinum. 

The formation of this compound may be used for the separation, 
and even the estimation, of carbon bisulphide in any mixture of gases 
which is free from oxygen, The gaseous mixture is passed over the 
heated spongy platinum, and the product is afterwards heated in 
oxygen, the gases formed being absorbed in some oxidising liquid, 
and the sulphuric acid estimated in the usual way. C. H. B. 
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Mineralogical Chemistry. 


Bismuth Minerals from Gladhammar. By G. Linostriim 
(Jahrb. f. Min., 1890, ii, Ref. 53; from Geél. Foren. Férhandl., 11, 
171).—On examining a series of ores, the author found a lead-grey to 
tin-white mineral with a brilliant lustre. On analysis, it gave the 
following results :— 


Bi. Pb. ‘* ‘Ca. Fe. Zn. 8. Insol. Total. 
33°34 4805 069 O16 O05 41592 045 99°16 


The formula deduced from these results is 3PbS + Bi.S,. The 
author is unacquainted with a mineral of this composition a 
however, lillianite, 3Pb(Ag)S + Bi,S;). 

As an assay of another specimen gave 42°15 per cent. of lead, it is 
possible that bjelkite also occurs at Gladhammar. B. H. B. 


Hamlinite, a New Rhombohedral Mineral. By W. E. Hippen 
and 8. L. Penrienp (Amer. J. Sei., 39, 511—513).—Shortly after the 
discovery of herderite (Abstr., 1884, 827, 1102) at Stoneham, Maine, 
this mineral was detected occurring as minute, rhombohedral crystals, 
associated with herderite, margarodite, and the rare glacinum silicate, 
bertrandite. During the past five years, the authors have kept up a 
diligent search for the crystals, but without success. The crystals 
are hexagonal-rhombohedral, and vary from 1 to 2 mm. in diameter. 
Their hardness is 4°5, and their sp. gr. 3°228, Qualitative analysis 
indicates that the mineral is a new species—a phosphate, probably of 
glucinum and aluminium, containing fluorine. The authors propose 
for it the name of hamlinite, in honour of Dr. A. C. Hamlin, who is 
largely interested in the development of the mineral resources of the 
district in which the new mineral occurs. B. H. B. 


Preparation of Artificial Molybdenite. By A. v. Scautten 
(Jahrb. f. Min., 1890, ii, Ref. 223; from Geol. Foren. Férkavdl., 11, 
401).—The author melted 4 grams of potassium carbonate with 
6 grams of sulphur in a porcelain crucible, and on cooling added 
1 gram of molybdic anhydride. The mass was then heated in a well- 
closed crucible to a melting heat, and, on cooling, a fresh portion of 
the anhydride was added. The process was repeated until 5 to 6 grams 
of molybdic anhydride had been used. On boiling the melted mass 
with water, a residue of pure crystallised molybdenite, MoS,, was 
obtained in the form of greyish-violet, opaque, hexagonal crystals 
with a sp. gr. of 5°06 at 15°. The crystals are very soft, and make 
grey marks on paper. B. H. B. 


Flinkite and Heliophyllite from Harstigen Mine, Sweden. 
By A. Hampere (Jahrb. f. Min., 1890, ii., Ref. 224—228, from 
Geol. Foren. Férhandl., 11, 212).—Flinkite, a hydrated manganese 
arsenate, Occurs im the Harstigen mine, Pajsberg, Wermland, in 
greenish-brown crystals with sarkinite on karyopilite. Its sp. gr. is 
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3°87. It has a hardness of more than 4, and crystallises in the 
rhombic system, the forms observed being OP, Poo, P, coPco, On 
analysis, it gave results corresponding with the formula 


4H,0,4Mn0,Mn,0,, As,0;, 


a composition very similar to that of synadelphite. 

An optical examination of the mineral heliophyllite, described by 
G. Flink as biaxial, showed it to be always composed of biaxial and 
uniaxial portions. The author distinguishes two types of this 
mineral as met with at the Harstigen mine: (1) the coarsely lami- 
nated variety ; and (2) crystals associated with barytes and inesite. 
The optical properties exhibited are similar to those shown by the 
mineral ekdemite from Langban, described by Nordenskidld as 
optically uniaxial. Further, the minerals appear to be chemically 
identical, analysis having given the following results :— 


PbO. FeO + MnO. CaO. AsO3 Sb,03. Cl. 
a oo 10°60 -= 8:00 
0°07 008 1085 O56 805 
80°99 0°16 O1ll 1049 4138 #£=«°7:96 


I. Ekdemite (Nordenskiéld). II, Heliophyllite, type I, III the 
same, type II. Nordenskidld calculates the formula, Pb;As,0, + 
2PbCl,, Flink gives Pb,As,O; + 2PbCl,. The author, however, is of 
opinion that the more exact formula Pb,As,O,; + 4PbCl, is not 
improbable. B. H. B. 


Minerals from Styria. By E. Harte and H. Tavuss (Jahrb. /. 
Min., 1890, ii., Ref. 17; from Verhandl. geol. Reichsanst., 1887, 
226—229).—1. Pharmacolite from Villig. This mineral occurs in 
white, translucent groups of crystals and crusts with a fibrous 
texture, Analysis yielded the following results :— 


As;0;. CaO. H,0. 
48°60 27°04 24°49 


The mineral is associated with zinc-blende, galena, arsenical 
pyrites, magnetic pyrites, iron pyrites, quartz, and calcite. 

2. Iron-gymnite from Kraubath, This mineral occurs, with yellow 
gymnite, in serpentine. It has a hardness of 3, and a sp. gr, of 1986. 
Analysis yielded the following results :— 


SiOg. MgO. FeO. H,0. 
41°55 30°24 6°60 20°10 


Allowance being made for 1°27 per cent. of ferric oxide dissemi- 
nated in the form of iron mica, the formula is H»MgnFeS,On + 
9H,0. B. H. B. 


Fluorine and the Synthesis of Minerals. By S. Meunier 
(Compt. rend., 111, 509—511).—The use of aluminium fluoride makes 
it possible to obtain in a comgaratively short time, and at the tempe- 
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rature of an ordinary coke fire, several minerals, which under 
ordinary conditions are difficult to synthesise. 

32 parts of calcined silica, 8 parts of fused potassium hydroxide, 
and 44 parts of aluminium fluoride, yield a regulus which is not 
completely vitreous but gives a fracture with a silky lustre. Under 
the microscope, it is seen to contain needles of sillimanite and hexa- 
gonal lamelle of tridymite in large quantity, together with inclusions 
of various kinds and globuliform masses which are almost opaque. 

43 parts of silica, 20 of calcium oxide, and 60 of aluminium 
fluoride yield a product which, although chiefly a glass, has a highly 
lustrous fracture, and contains needles of sillimanite and lamelle of 
tridymite. 

26 parts of silica, 12 of calcium oxide, 2 of potassium hydroxide, 
and 25 of aluminium fluoride yield a decidedly crystalline product 
containing large quantities of thin plates of labradorite, many of 
which are macled according to the albite law, whilst the larger have 
spheroidal inclusions. 

22 parts of silica, 17 of alumina, 0°2 of ferric oxide, 8 of sodium 
hydroxide, 2 of potassium hydroxide, and 1 of lime, in a crucible 
brasqued with cryolite, yield a deep grey granulo-crystalline product. 
The mass is vitreous, but is fuli of inclusions, and contains many 
erystals of sillimanite, and a large quantity of prismatic crystals of 
nepheline. 

27 parts of silica, 12 of alumina, and 10 of potassium hydroxide 
in a crucible brasqued with cryolite, yield a partially vitreous 
product full of crystalline granules. Under the microscope, large 
numbers of small globules are seen, identical with the leucite of 
natural amphigenes. C. H. B. 


Sigterite, a New Felspar. By C. Ramme spere (Jahrb. f. Min., 
1890, ii, Mem. 71—74).—In an investigation into the properties of eu- 
dialyte from Sigteré, the author found that this mineral was associated 
with two others, white albite and another felspar in the form of grey, 
granular particles. The new felspar has the cleavage of orthoclase, 
and, chemically, is a potassium sodium felspar free from lime, and 
much more basic than albite and orthoclase. In thin sections, in- 
clusions of augite and a small quantity of magnesia-mica were 
observed. After making corrections for the small quantities of augite 
present, the mineral gives on analysis the following results :— 


SiO. Al,O3. Na,O. K,0. Total. 
50°01 30°86 13°90 5°23 100-00 


The formula of the felspar is therefore (NaK),AISi,Oj. In other 
words, it is a combination of albite and an alkali anorthite. At the 
same time, it has the composition of an anhydrous natrolite. 


B. H..B. 


Minerals from Vesuvius. By E. Scaccut (Zeit. Kryst. Min., 18, 
99—102; from R. Accad. di Napoli, 1888, 12).—1. Phakellite, a 
new mineral. Among the Somma minerals in the museum of the 
University of Naples there is a substance, hitherto undescribed, which 


= eo Ve 


f. Min., 1890, ii, Ref., 243-—-244; from Jahrb. preuss. geol. Landesanst., 
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the author has named from its characteristic combination of trans- 
parent, colourless needles to white, silky bundles (g@axeAXos), This 
rare mineral occurs in a rock consisting of augite with more or less 
mica, and occasionally in grey, granular calcite. Optically the 
mineral is uniaxial, with faint negative birefraction, and therefore 
belongs to the hexagonal system. It has the hardness of orthoclase, 
and a sp. gr. of 2°49. Analysis gave the following results :— 


Si0,. Al,O; KO.  Na,O. Total. 
37°73 33°33 29°30 0°37 100°73 


Formula: K,Al,Si,O;. The analogy with nepheline is remarkable. 
2. Thermonatrite, from the lava of 1859. This mineral is new for 
Vesuvius. The Naples museum recently received numerous white, 
opaque, drusy incrustations from the Fosso grande. On analysis, this 
mineral, Na,CO, + H,O, yielded 35°44 per cent. of carbonic anhydride. 
3. Soda from the interior of the same lava in crystalline, colour- 
less, transparent grains. On analysis, the following results were 
obtained :— 


CO.. Na,0. K,O, H,0. Total. * 
15°91 22°15 0°41 61°68 100°15 


These results correspond with the formula Na,CO; + 10H,O. The 
mineral cannot have been produced by sublimation, but by the action 
of carbonic anhydride which has decomposed the lava and taken the 
soda from it. 

4. Altered comptonite from the Somma conglomerates. In one 
variety of conglomerate at Vesuvius, zeolites occur in association 
with calcite. Among these, small crystals resembling comptonite are 
occasionally met with, the change in the chemical composition of the 
zeolites and the variation from that of comptonite consisting chiefly 
in a loss of water, an absorption of calcium carbonate, and a change 


in the ratio of the silica to the alumina (compare Abstr., 1887, 17). 
B. H. B. 


Amphibolite from Habendorf,'in Silesia. By E. Darur (Jahrb. 


328).—The amphibolite (Analysis 1) occurring in the 
biotite gneiss of Habendorf, consists of hornblende of a greenish-black 
colour and brilliant lustre. There is a second variety (Analysis IT) 
composed of light greenish-grey hornblende, with a little pyrrhotite 
and mica. Under the microscope, olivine, diopside, chromite, and 
rutile could also be detected. 


SiO,. TiO.. Fe,03. Cr,03. Al,O3. FeO. MgO. CaO. 
I.. 4647 O21 418 trace 868 3°73 22°79 9°05 
ll .. 47°32 065 O94 O63 788 3:50 29°36 3°66 


K,O. NaO. H,O. CO, Total, Sp. gr. 
I.. O85 114 3°39 — 99°99 2-959 
Il.. trace 043 420 O41 9948 2°857 
B. H. B, 
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Chemical Nature of Tourmaline. By C. Rammexspere (Jahrb. 
f. Min., 1890, ii, Mem., 149—162).—In this paper the author re- 
calculates some 70 analyses of tourmaline, with a view to controvert 
the formule recently arrived at by Riggs (Abstr., 1888, 660), Jan- 
nasch and Calb (Abstr., 1889, 472), Scharizer (Abstr., 1589, 764), and 
Wilfing (Abstr., 1889, 765). He is still of opinion that his interpre- 
tation of the tourmaline analyses of 20 years ago was correct, according 
to which they must be regarded as isomorphous mixtures of three 
silicates, R’,SiO;, R";SiO;, and R“SiO,;, in which R’ represents 
H, Na, K, Li; R” represents Fe, Mn, Mg, Ca; and R”! represents 
Al,, Fe, B,, Cro. B. H. B. 


Composition of Tourmaline. By G. W. Kats (Jahrb. f. Min., 
1890, ii. Ref. 199—203; from Inaug. Diss. Gottingen, 1890)—Ten 
varieties of tourmaline analysed by the author may be divided into 
three groups :—(1) Lithium tourmaline, (2) iron magnesium tour- 
maline, (3) iron tourmaline. From the analyses, the author deduces 
the general formula R,BO(SiO,).. [The analyses given appear to be « 
almost identical with those given in a paper by P. Jannasch and’ 
G. Calb (Absir., 1889, 472).] B. H. B. 


Peridotite from the Harz. By M. Kocu (Jahrb. f. Min., 1890, 
ii, Ref. 244—245; from Zeit. deutsch. geol. Ges., 41, 163—165).— 
Peridotite occurring in the gabbro mass of the Kaltenthal, in the 
Harz, contains olivine in angular grains, as much as 24 mm. in aize, 
with biotite, spinel, and titaniferous iron ore. Small quantities of, 


augite and plagioclase are present as accessory constituents. The 
rock is more basic than any of the basic members of the Harzburg 
gabbro hitherto examined, as is shown by the following analytical 
results, in which the high percentage of titanium is probably due to 
the biotite :— 


SiO, TiO, Al,O; FeO; FeO. MgO. CaO. K,O. 
3498 518 1080 142 2133 1930 043 542 
Na,O. H,0. SO. Total. Sp. gr. 

0-17 1°28 trace 100°31 3°27 

B. H. B. 

Minerals of the Garnet Group. By W. C. Bréccer and H. 
Backstrom (Zeit. Kryst. Min., 18, 209—276).—Of the 12 silicates 
erystallising in the regular system, eulytine, zunyite, helvine, 
danalite, garnet, sodalite, nosean, lapis-lazuli, leucite (maskelynite), 
pollux, analcime, and faujasite, the first eight are orthosilicates, and 
the last four metasilicates. Three of the metasilicates, maskelynite, 
pollux, and analcime, belong to one morphological group, whilst 
faujasite is an isolated species of octahedral type. The orthosilicates 
are regarded by the author as forming one large group, the garnet 
group, which may be subdivided into two divisions :—{1) Orthosilicates 
of tetrahedral character, and (2) orthosilicates of rhombic dodeca- 
hedral character. This second division includes holohedral members 
(the garnet series proper), as well as hemihedral ones (the alkali 
garnets). 
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The formule of the members of the first division are as fuilows :— 


Bi,(SiO,)s. 

[ Al,F,C1(OH),]Al,(SiO,)s. 
(FeZnMn),[ (ZnFe),S ] Res(SiO,)s. 
(MnFeCa).(Mn,S) Be,(Si0,)s. 


In this voluminous paper, the author brings forward a mass of 
facts to prove the close connection of the regular orthosilicates. The 


fulytine.,.... 
Zunyite 
Danalite 
Helvine 


analyses of all the minerals of this garnet group lead to formule in 
whick there is 1 mol. of an orthosilicate with 3 mols.-of silicic acid. 
All the members of this group, too, belong to the regular system. A 
very large number of analyses are discussed. Of these, the following 
have not previously been published : — 


Na,O. K;0. 80, 8 CL 
24°95 trace O°ll 


Si0,. .Al,0. 
I. 36°74 31°96 


lI. 
. 31°65 27°03 
IV. 
Vv. 
VI. 


37°14 31°60 


31°99 27°32 
32°30 27°38 
32°20 27°37 


25°60 
27°26 
16°53 
18°03 
17°98 


13°17 0°46 0°33 


12°62 0°44 031 — 


10°46 2°71 0°47 

— 19°84 10°47 2°71 0°47 0°07 
16°95 2°62 —- — — 18l 
X. 55°15 18470 — —_-_- -— 
XI. 55°55 1852  —- —- —- —- —- =— 


. I. Sodalite. II. Results calculated from the formula 
Na,(AIC1) Al,(SiO,)s. 


IIE. Nosean, formula Na,(Al{SO,Na]) Al,(SiO,);. IV. Hauyn, formula 
Na,Caj Al(SO,Na) ]Al,(SiO,);. V. Hauyn, analysis. VI. Results 
calculated from 92 mols. hauyn, 5°2 mols. sodalite, and 2°7 mols. 
ultramarine with the formula Na,[ Al(S,Na) ]AL(SiO,)s. VII. Lapis- 
lazuli. VIII. The same, results calculated from a composition of 
76°9 mols. hauyn, 15°7-mols. ultramarine, and 7°4 mols. sodalite. IX. 
Diopside occurring enclosed in lapis lazuli. X. Results after sub- 
traction of 8 per cent. lazurite. XI. Results corresponding with 
formula CaMg(SiOs)>. B. H. B. 


Minerals and Rocks in the Diamond Fields of South 
Africa. By A. Knop (Juhrb. f. Min., ii, Ref. 97—99).—The matrix 
of the diamonds, the so-called blue earth, is found on examination to 
behave like a serpentine which, after decomposition by acid, leaves 
microliths of pyroxenic character. The rock may be described as a 
serpentine-tuff enclosing, at Jagersfontein, the following minerals : 
garnet, chrome- diopside, enstatite, chromite, zircon, apatite, idocrase, 
rutile, mica, and diamond. These minerals are described in detail by 
the author, who gives analyses of the chrome-diopside and chrome- 
iron ore. 

The author regards the Jagersfontein deposit as having been formed 


. 32°52 27°61 19°45 
VIII. 32°48 27°62 
IX. 53°13 1°76 
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from a peridotite, which has been mechanically broken up and trans- 
ported to a favourably situated locality, where it has become ser- 
pentinised. The relation of the diamond to the peridotite is thought 
to be analogous to the occurrence of the diamond in meteorites. “ 
B. H. 

Natural Cement from Cairo. By E. Sickensercer (Jahrb. f. 
Min., 1890, ii, Ref. 275—276; from Zeit. deutsch. geol. Ges. 41, 
312—318).—On the railway between Abbasiyeh and Citadelle, near 
Cairo, there occur stalactitic masses hitherto thought to have been 
geyser deposits. On examination, they are found to consist of 
cemented quartz sands, approximating in composition to artificial 
mortar, Analysis yielded the following results :— 


Sand. SiO. CaO. Al,O, + Fe,0s CO. HO. MgO. 80, NaCl. 
4490 624 22°80 1°47 1400 3°84 3°58 0°58 0°24 
B. H. B. 
Obsidian Cliff, Yellowstone National Park. By J. P. lppines 
(Seventh Annual Rep. U.S. Geol. Survey, 249—295).—The author 
describes in detail, in a monograph of 44 pages, illustrated by 51 
plates, the geological occurrence, lithological structure, petrographical 
and microscopical characters of Obsidian Cliff, at the northern end 
of Beaver Lake, in the Yellowstone National Park. Though obsidian 
of nearly the same chemical composition occurs in all parts of the 
world, the obsidian flow at Beaver Lake is especially remarkable for 
its unsurpassed extent and thickness. It is the only known occurrence 


of rhyolitic obsidian in which a distinctly columnar structure bas been 
developed. It is entirely free from porphyritic crysta!s, and abounds 
in spherulitic structures and lithophyse. These are undoubtedly of 
primary crystallisation out of a molten glass, which was gradually 
cooling. Since its solidification, too, no alteration, chemical or 
mechanical, has taken place. B. H. B. 


Eruptive Rocks of the Cabo de Gata. By A. Osann (Jahrb. 
f. Min., 1890, ii, Ref., 268—270; from Zeit. deutsch. geol. Ges., 41, 
'297—311). —The author describes in detail the occurrence of eruptive 
rocks at the Cabo de Gata, Almeria, Spain, The predominating 
rocks are andesites, dacites, and liparites. Basalts are entirely 
absent, as also are nepheline and leucite rocks. Only one rock 
contains olivine. This occurs in the vicinity of Vera and is described 
by Calderon as limburgite. It is the youngest of the eruptive rocks 
of the district, and on analysis gave results approximating most 
closely to those obtained with olivine-bearing lamprophyres, such as 
the minette of the Ballon d’Alsace. In the rock, biotite only is visible 
to the naked eye, whilst olivine, augite, and a little felspar can be 
detected under the microscope, The analytical results were as 
follows :— 

SiO, Al,O; Fe,0;. FeO. MnO. MgO. CaO. K,O. Na,O. 
5517 1349 3:10 355 039 855 315 109 443 


H,0. CO,. Total. 
4°27 3°27 100°46 
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The rock is named Verite by the author. It should certainly not 
be classed as a limburgite. B. H. B. 


Meteoric Iron from Magura, Arva, Hungary. By E. 
Wernscuenk (Jahrb. f. Min., 1890, ii, Ref. 57—59; from Ann. k. k. Hof- 
museums, 4, 93—101; compare Berthelot and Friedel, Abstr., 1890, 
1384).—In an investigation of the meteoric iron from Magura, Arva 
county, Hungary, the author succeeded in isolating the following 
constituents :— 

1. Tin-white regular crystals, hitherto regarded as schreibersite. 
These appear to have a cleavage perpendicular to the longitudinal 
axis; they are strongly maguetic, very brittle, and soluble in hydro- 
chloric acid and copper ammonium chloride, with separation of 
carbon. The hardness is 54 to 6, and the sp. gr. 6977. Analysis 
(No. I) gave, after subtraction of schreibersite, results corresponding 
with the formula C(FeNiCo);. For this new mineral, the author 
proposes the name of cohenite. 

2. Thin, silver-white, strongly magnetic lamelle, which are but 
slowly soluble in hydrochloric acid, and which may represent 
Reichenbach’s tenite. The composition (Analysis I1) is in accord 
with the formula Fe;(NiCo),. 

3. Fragments of various shapes, which form the principal mass of 
the iron. ‘They are highly magnetic, sparingly soluble in hydro- 
chloric acid, and give on analysis (No. I11) results corresponding 
with the formula Fe,(NiCo). The high percentage of cobalt is 
noteworthy— 


Fe. Ni. Co. C, Cu. Sn. Schreibersite. Total. 

I. 8483 3°08 079 643 trace trace 0°65 100°78 
Il. 7104 2664 1°67 0°30 _ ~ — 99°65 
lll. 87°96 919 260 036 — — — 100°11 


4. Crystals of rhombic and monoclinic augite. 

5. Grains of partly isotropic, partly feebly bi-refractive, diamond 
proved to be harder than ruby and to burn to carbonic anhydride in 
a current of oxygen. 

Colourless or strongly pleochroic blue grains appear to consist of 
corundum, whilst smail, colourless aggregates may be tridymite. 

The author compares the varieties of carbon met with in meteoric 
iron with those in pig iron. The “hardening-carbon” corresponds 
with the carbon given off in the form of hydrocarbons when the 
meteoric iron is dissolved in hydrochloric acid ; the ordinary carbide 
carbon corresponds with cohenite; the graphitic tempering-carbon 
with the carbon in the residue when meteoric iron is dissolved ; and, 
lastly, graphite is met with in both varieties of iron, This perfect 
analogy leads to the assumption that the conditions under which 
meteoric iron was formed are comparable to those under which pig 
iron is produced, and the presence of the diamond indicates that the 
carbon dissolved or chemically combined in iron can under certain 


conditions separate oat in the allotropic form of the diamond. 
B. H. B. 
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Condensation of Acetylene by the Silent Discharge. By 
BerrHeror (Compt. rend., 111, 471—472.)—If the product of the con- 
densation of acetylene under the influence of the silent discharge is 
left exposed to the air, it absorbs about one quarter of its weight of 
oxygen, and can easily be detached from the glass in the form of a 
yellow, resinous pellicle. It continues to alter spontaneously in the 
vessel in which it is placed, with formation of a carbonaceous sub- 
limate which is probably thie result of a secondary change. When 
subjected to dry distillation, it undergoes sudden and explosive de- 
composition, which seems to be exothermic, with production of a 
considerable quantity of water, together with some acetic acid, and 
acetonic liquids which have an odour of caramel, and are similar to, 
if not identical with, the products from sugar or tartaricacid. Neither 
benzene nor furfuraldehyde is obtained, and distillation with soda-lime 
yields acetone and other simple products. It is clear therefore that 
the condensation of acetylene under the influence of the silent dis- 
charge is very different from its condensation under the influence of 


heat. C. H. B. 


Combination of Mercuric Cyanide with Lithium Salts. By 
R. Varut (Compt. rend., 111, 526—527).—A concentrated solution of 
lithium iodide is added drop by drop to a saturated solution of 
mercuric cyanide heated at 50—60°. A further quantity of mercuric 
cyanide is then dissolved in the liquid and more lithium iodide is 
added. The liquid is concentrated to a syrup, filtered, and allowed to 
cool, when it deposits the compound HgCy,,2LiCy,Hgl, + 7H,0 in 
large nacreous lamella, which are hygroscopic, very soluble in water, 
and lose 3 mols. H,O at 100°, but cannot be completely dehydrated 
without decomposing. When the salt is carefully heated, it gives off 
water and becomes yellow, a sublimate of mercuric iodide forming at 
the same time. At a higher temperature, the salt melts and decom- 
poses into mercuric iodide, mercury, cyanogen, arid mercurous iodide. 
Dilute acids decompose the salt with liberation of hydrocyanic acid 
and precipitation of mereuric iodide, whilst mercuric cyanide and a 
lithium salt of the particular acid remain in solution. Copper 
sulphate, when heated with a solution of the salt, precipitates cuprous 
cyanide and mercuric iodide, a result which indicates that all the 
cyanogen is not combined with the mercury. These reactions show 
that the constitution of the compound is expressed by the tormule 

iven. 

If lithium bromide is added gradually and in small quantity toa 
saturated solution of mercuric cyanide heated at 80°, the liquid, on 
cooling, deposits crystals of the compound HgCy,,LiBr + 34$H,0. 
They are hygroscopic and very soluble in water, lose 14 mols. H,O at 
100°, but cannot be dehydrated without decomposing. When heated 
gently, it yields no sublimate of mercuric bromide, but at a high 
temperature it undergoes complex decomposition. When heated with 
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copper sulphate solution, no cyanogen is evolved, and no precipitate 
is formed ; it follows that all the cyanogen is combined with the 
mercury. ' 
A mercury lithium cyanochloride is obtained by evaporating a 
solution of mercuric cyanide containing an excess of lithium chlonde. 

It is so hygroscopic that its composition could not be ascertained. 
C. H. B. + 


Ethylene Dithiocyanate. By C. Parenm (Gazzetta, 20, 
178—183).—By treating perthiocyanic acid with alcoholic potash, 
Fleischer (this Journal, 1871, 391) obtained a compound isomeric 
with potassium thio- and isothio-cyanate, but differing from these 
compounds in several respects (Annalen, 179, 204). ‘The acid formed 
by decomposing this salt with sulphuric acid was considered to be a 
dithiocyanic acid. To prepare the ethylene derivative, perthiocyanic 
acid and ethylene bromide in molecular proportion are dissolved in 
the least possible quantity of alcohol, mixed with an alcoholic solution 
of potassium hydroxide, and boiled for 5 to 6 hours. The filtered 
liquid, on cooling, deposits a semi-crystalline mass, part of which is 
insoluble in boiling water, and remains in hard ill-defined crystals 
which melt at 137—140°. The soluble portion, on recrystallisation 
from boiling water, is obtained in slightly yellowish prisms which melt 
at 149—150°, and are readily soluble in hot water and alcohol, but 
insoluble in ether and benzene. It dissolves in cold concentrated 
sulphuric acid, and is reprecipitated unaltered on the addition of 
water. After fusion, it resolidifies at 130°, but this temperature is 
reduced to 118° after successive fusions. The aqueous solution 
is not coloured by ferric chloride even after acidification with hydro- 
chloric acid ; on heating the alkaline solutions, the respective thio- 
cyanates are formed. The constitution of this salt is’ probably 


CS 
o.HLN . The compound melting at 137—140° has the composi- 
Yos7% 
tion C,N,S;(C:H,).; it is slightly soluble in cold concentrated 
sulphuric acid, and, on warming, a green liquid with a blue 
fluorescence is produced from which sulphur separates after a time. ' 


8. B. A. A, 


Diacetylcarbinyl Acetate. By A. Comsers (Compt. rend., 111, 
421—423).—Chloracetylacetone (Abstr., 1890, 1394), when boiled 
‘with potassium acetate in presence of alcohol, yields a pale- 
yellow liquid which boils at 74°5° under a pressure of 21 mmi, 
also a large quantity of ethyl acetate. The new product has 
the composition C;H,O;; it has an acid odour, but yields no 
metallic derivatives, and reduces Fehling’s solution and amimoniacal 
silver nitrate in the cold. It yields a very unstable hydiazone 
C,,H,N.O0., which resinifies rapidly when exposed to air and light, 
and crystallises from ether in large colourless rhomboidal tables 
which rapidly become red when exposed to light. If this hydrazone 
is treated with excess of phenylhydrazine in alcoholic solution, it 
yields an osazone C,,HyN,, very soluble in ether, from which it is 
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precipitated by light petroleum in crystals melting at 143—144°. It 
is the osazone of acetol, and can also be obtained by the direct action 
of phenylhydrazine on a hot solution of the compound C;H,0O, in 
acetic acid. 

The compound C;H,O; is in fact the acetate of acetol, formed in 
accordance with the equations CHAc,Cl + AcOK = CHAc,OAc + 
KCl; CHAc,-OAc + EtOH = CH,Ac’OAc + AcOEt. 

In order to avoid the secondary action of the alcohol, monochlor- 
acetylacetone was boiled for four or five hours with potassium 
acetate in presence of glacial acetic acid, and the product was poured 
into water and mixed with concentrated cupric acetate solution. A 
green precipitate separates, and is purified by solution in chloroform 
and precipitation with ether; it forms deep-green crystals of the com- 
position (C;H,O,),Cu, and is the cupric salt of diacetylearbinol, 
CHAc,OAc, which contains a basic hydrogen atom in the group 
=<CH-OAc. The copper salt is dissolved in dilute sulphuric acid, 
and the solution is extracted with ether. Aiter the ether has been 
expelled, the diacetylcarbinyl acetate is obtained as a colourless 
liquid boiling at 111° under a pressure of 21 mm. It reduces 
Fehling’s solution and ammoniacal silver nitrate in the cold, has a 
strongly acid reaction, and decomposes carbonates with formation of 
crystallisable metallic derivatives. When treated with phenyl- 
hydrazine, it yields a viscous liquid which boils without decomposition 
in a vacuum at 235—240°, and which, when treated with hot sulph- 
uric acid or with oxidising agents, yields a beautiful, blue colour- 


ing matter, insoluble in water, but soluble in chloroform or sulphuric 
acid, and having all! the characteristics of a pyrazole-blue. 

Attempts to obtain diacetylcarbinol by saponification of the acetate 
have not yet been successful. C. H. B. 


Indian Geranium Oil: Oxidation of Geraniol. By F. W. 
Semmier (Ber., 23, 2965—2968; see also Abstr., 1890, 951).—For 
the oxidation of geraniol, potassium dichromate (10 grams) is dis- 
solved in sulphuric acid (12°5 grams) and water (100 grams), and the 
geraniol added (15 grams all at once), the mixture being at first well 
cooled, and afterwards allowed to become warm, and vigorously 
shaken for lialf an hour. The whole is then made slightly alkaline 
and distilled in a current of steam. The distillate contains an oil, 
which has a pleasant odour resembling oranges and lemons, and is a 
mixture of the oxidation product with ethereal oils formed by the 
action of the sulphuric acid on geraniol. To separate the latter, the 
oil is mixed with a saturated solution of sodium hydrogen sulphite, 
and allowed to remain for 24 hours. The crystalline magma is then 
collected, pressed between filter-paper, washed with ether, mixed with 
sodinm carbonate, and distilled in a current of steam. A clear, colour- 
less oil, having the composition CjH,O and the above-mentioned 
characteristic odour, is thus obtained, and appears from its general 
reactions to be an aldehyde. It is at present being more closely 


examined. 
Alkaline potassium permanganate acts on geraniol in a different 
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manner, yielding a polyvalent alcohol, which has the closest resembl- 
ance to the sugars. H. G. C. 


Dihydric Alcohols derived from Isobutaldehyde. By E. 
Swosopa and W. Fossek (Monatsh., 11, 383-—398).—It has been pre- 
viously shown (compare Abstr., 1884, 37, 832) that when alcoholic 
.potash acts on a mixture of isobutaldehyde and acetaldehyde, methyl- 
isopropylethylene glycol, OH-CHMe-CHPr*.OH, boiling at 206—207°, 
is formed. When valeraldehyde and benzaldehyde are substituted 
for acetaldehyde, isobutylisopropylethylene glycol, 


CHMe.-CH,-CH(OH)-CHPr*-OH, 


which melts at 79—-80° and boils at 231—232°, and phenylisopropul- 
ethylene glycol, OH*-CHPh-CHPr*-OH, melting at 81—82° and boiling 
at 286—287°, are formed respectively. In the formation of isobuty]- 
isopropylethylene glycol, potassiuin isobutyrate is the only other pro- 
duct; it must therefore be supposed that a molecule of isobut- 
aldehyde unites with a molecule of valeraldehyde through their alde- 
hydic carbon atoms, which, at the moment of condensation, take up 
each an atom of hydrogen, furnished by the oxidation of another 
molecule of isobutaldehyde by a molecule of potassium hydroxide. 

The three glycols yield diacetyl derivatives, when heated for 
18 hours, in sealed tubes, at 200°, with an excess of acetic anhydride. 
The compounds thus obtained from methylisopropyl glycol, isopropy]l- 
isobutylethylene glycol and phenylisopropylethylene glycol, have 
respectively the formule CH )s0,, Ci;3H2O,, and C,;H»O, and the 
boiling points 220°, 240—242°, and 295—297°, 

Cn treatment with sulphuric acid, the three glycols behave as pina- 
cones, and lose the elements of a molecule of water; isopropylisobuty] 
glycol is converted by cold concentrated sulphuric acid into an 
a-pinacoline, C,H,,0, which boils at 150° and has the odour of camphor, 
and by hot dilute acid into a -pinacoline, (CyH;,0),, which boils at 
274° and is without odour. The other glycols give similar products. 

G, T. M. 

Sugars derived from Rhamnose. By E. Fiscuer ana O. Pitory 
(Ber., 23, 3102—2110).—Rhamnose (isodulcite) is methylpentose, 
has the formula CH,[CH-OH }|,CHO, and, like the other heptoses, 
yields sugars richer in carbon. It is proposed to term these deriva- 
tives rhamnohexose, rhamnoheptose, and rhamnooctose. 

Rhamnitol, CH;[CH-OH],CH,°OH, is prepared by the reduction of 
rhamnose with sodium amalgam, and crystallises from alcohol or 
acetone in triclinic prisms, which melt at 121°, and are insoluble in 
ether. It is sweet to the taste, is only partially decomposed on dis- 
tillation, and does not reduce alkaline copper solution. It is readily 
oxidised by nitric acid, and is reduced by hydriodic acid. The yield is 
60 per cent. of the rhamnose. 

Rhamnohexonis acid, CH; [CH:OH],-COOH, is already known by the 
name isodulcitolcarboxylic acid, or rhamnosecarboxylic acid (comp. 
Abstr., 1888, 806). trees 

Rhamnohexose, CH,[CH-OH ];-CHO, is prepared. by the reduction 
of rhamnohexolactone with sodium amalgam at a low temperature ; 
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the yield is 60—65 per cent. of the lactose. The compound crystal- 
lises from methyl alcohol in thick plates which melt at 180—181° 
with decomposition, and exhibit all the characteristic properties of 
sugar. It does not ferment with yeast. The phenylhydrazone is 
readily soluble in-water. The osazone is obtained in stellate groups 
of yellow needles which melt at 200° with evolution of gas, and are 
readily soluble in alcohol, but nearly insoluble in water. 

Rhamnohewitol, CH; (CH: OH),-CH..OH, is prepared in a similar 
manner to rhamnitol, and crystallises from alcohol in small, colourless 
prisms which melt at 173°, with previous softening at 170°, and have 
no action on alkaline copper solution. 

Rhamnoheptonic acid, CH;[CH-OH],.,COOH, is formed by the 
action of hydrogen: cyanide on rhamnohexose; on evaporation, it 
readily passes into the lactone, which crystallises from alcohol in 
stellate groups of colourless needles melting at 160°, with previous 
softening at 158°; the yield is 63 per cent. of the sugar. 

Rhamnoheptonic hydrazide, CsH,;0;N.H,Ph, is formed by the action 
of phenylhydrazine acetate on the acid or lactone; it crystallisés 
from water in slender, white needles which melt above 215° with 
evolution of gas, and are very sparingly soluble in alcohol. 

Rhamnoheptose, CH;[CH-OH},-CHO, is prepared by the reduction 
‘of the lactone, and could not be obtained in crystals; it is readily 
soluble in water or alcohol, but insoluble in ether. The phenylhydr- 
azone crystallises from water in colourless, slender needles; on treat- 
ment with hydrochloric acid, the sugar is regenerated. The osazone 
is deposited in slender, yellow needles, which are very sparingly 
soluble in water or alcohol, and melt at about 200° with decomposition. 

Rhamnoetonic acid, CH,: (CH: OH}, COOH, is prepared | from 
rhamnoheptose ; on evaporation, the lactone is formed, and is best 
purified by means of the phenylhydrazone ; it crystallises from water 
in colourless, concentric needles which melt at 171—172° without 
decomposition, and are readily soluble in water or alcohol, but spar- 
ingly so in acetone. 

The phenylhydrazide, CHy(CH-OH},- Co: N:H.Ph, crystallises from 
water in slender, white needles melting at 220°. Rhamunoctose is 
formed in simall quantity by the reduction of the lactone ; it readily 
reacts with alkaline copper solution, and yields an osazone, which is 
insoluble in water, and melts at 216°. 

The following table gives the spevific rotatory powers of the rham- 
nose compounds, as far as they are known :— 


Specific rotation. 


Rhamonolactone 
Rhamnose ... 


Rhamnohéxose ......4....-. 

Rbamnohexitol (approximate) . 
Rhamnoheptonolactone ...... 
Rhamnoheptose (approximate) 
Rhamnoctonolactone ........ 
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Arabinose from Wheat Bran and Rye Bran. By E. Sreicer 
and K. Scuunze (Ber., 23, 3110—3113).—It has been previously 
pointed out by Tollens and his pupils that in all probability the for- 
mation of furfuraldehyde from wheat bran and from rye bran by the 
action of sulphuric acid depends on the previous decomposition of 
pentaglucoses (arabinose and xylose); neither of these compounds 
has, however, hitherto been isolated from the product of the reaction. 
Wheat bran, freed from starch and albuminous matter, is boiled for 
several hours with 3 per cent. dilute sulphuric acid; the acid is 
neutralised with barium carbonate, the solution filtered, concentrated, 
and extracted with alcohol ; on evaporation, arabinose crystallises out ; 
it was identified by its specitic rotatory power, and its ozazone. 

The arabinose is probably formed by the hydrolysis of a compound 
which the anthors term metaraban. This is a constituent of the cell 
membrane, and cannot be prepared qnite pure. ‘It gives a cherry- 
red colour on warming with hydrochloric acid and phloroglucinol, 
and is insoluble in water, and in cold dilute alkalis or acids. On 
warming, it readily dissulves, and becomes converted into sugar. 
Other samples of wheat bran gave similar results, as did also 
rye bran. No galactose or mannose could be detected in any of the 


J. B. T. 


solutions. 


Starch. By C. Scueiscer and H. Mirrevmerer (Ber., 23, 
3060—3075).—The authors give a historical review of the investiga- 
tion of starch and of tle compounds derived from it by hydrolysis, 
followed by a sketch of the recent work and present theories on the 
subject. 

The experimental part of the present communication is limited to 
an investigation of dextrin. 

Commercial dextrin can be purified by precipitation with alcohol, 
care being taken that. the quantity of alcohol present never exceeds 
85 per cent. of the total solution; after precipitating three times, the 
product ceases to give an insoluble osazoue, and after repeating the 
overation several times the dextrin may be considered to be free from 
sugar. Good results are also obtained by dialysis and subsequent 
precipitation with alcohol, but a product free from sugar could not be 
produced by fermentation. 

Pure dextrin becomes yellow or brown on heating with potash, and 
it readily reduces alkaline copper solution, thus showing that, as it is 
itself not a definite compound, its constituents mast belong wholly, 
or in great part, to the class of sugars which contain an aldehydic or 
ketonic group. 

This view is supported by the fact that, on digesting solid dextrin 
with excess of phenylhydrazine at ordinary temperatures, it dis- 
solves, and on heating with alcohol a white precipitate is obtained ; 
this is washed free from phenylhydrazine, and _ purified by 
dissolving in water and precipitating with alcohol. This com- 
pound contains 1°02 per cent. of nitrogen, corresponding with the 
formula CygHeOso'N.HPh, and closely resembles dextrin in its 
chemical properties and in solubility ; it is decomposed by hydro- 
chloric acid in a manner similar to the phenylhydrazones of sugars 
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with high molecular weizhts. By heating on the water-bath for 
two hours with phenylhydrazine acetate, and treating the product 
with alcohol, a pale-yellow osazone is formed, which is less solnble in 
water than the phenylhydrazone, and may be precipitated by alcohol. 
‘The percentage of nitrogen varies somewhat, thus showing that in all 
probability the body is a mixture of osazone with unaltered phenyl- 
hydrazone. 

An aqueous solution containing 8 per cent. of dextrin is repeatedly 
treated with small quanrities of sodiam amalgam, dilute acetic acid 
being added from time to time; after several days, alcohol is added 
to the slightly acid solution, and the insoluble product pnrified by 
repeatedly dissolving in water and precipitating with alcohol. The 
authors propose to call this colourless compound dertritol ; it does not 
reduce alkaline copper solution, is insoluble in phenylhydrazine even 
on warming, and the solution does not become yellow on boiling with 
ptash. By the action of concentrated acids or of diastase on dex- 
tritol, a liquid is formed which readily reduces alkaline copper svlu- 
tion. 

An 8 per cent. aqueous solution of dextrin is heated with a few 
drops of bromine and allowed to stand until the colour disappears, a 
second quantity of bromine is then added, and, as soon as this has 
reacted, the dextrin is precipitated with alcohol in order to free it 
from hydrobromic acid ; the product is dissolved in water and treated 
with bromine xs before, the process being repeated until the dextrin 
ceases to reduce aikaline copper solution. After repeated purifica- 
tion, a white powder is obtained which is soluble in phenylhydrazine ; 
an aqueous solution reddens litmus paper, and decomposes calcinm 
carbonate on warming. No precipitate is obtained with lime-water 
and lead acetate; by the action of diastase, or by heating with a 
mineral acid, a product is obtained which readily reduces alkaline 
copper solution. 

The above results all point to the presence of an aldehydic group in 
dextrin, and this view is supported by the fact that the products of 
hydrolysis are also aldehydes. 

By the hydrolysis of starch, the authors have only obtained 
glucose, but from commercial “starch sugar” they have isolated an 
unfermentable compound which resembles dextrin, and, from the 
analysis of its osazone, has the formula C,.H,.0,,, being thus isomeric 
with maltose. J. B. T. 


Stereochemical Isomerides of Nitrogen Compounds. By A. 
Hantzscu and A. Werner (Ber., 23, 2764—2769; see also Abstr., 
1890, 348, 970).—The authors in this paper sum up their views with 
regard to the isomeric relationships of the oximes as follows :—(1.) 
The oximes X:C:N-OH behave as tautomeric compounds, and yield 
two different alkyl derivatives having the structural formule 
X:C:N-OR and — which may be distinguished as “ oxygen 
ethers” and “nitrogen ethers.” (2.) Certain asymmetrical oximes 
exist ir two stereochemically isomeric forms, which, according to the 
thecry proposed by the authors, are represented by the formulw 
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(3.) Each of these isomerides can yield two 
structurally isomeric ethyl derivatives, and therefore an asymmetrical 
oxime of the formula *>C:N-OH should yield four alkyl deriva- 
tives, namely :— 

X'C-Y X-CY X-C-Y X°C-Y 

| |>o , | |>0. 

RON R-N N-OR N-R 
In no one case have all four alkyl derivatives been prepared, only 
three being known in most cases, two of these being “oxygen 
ethers ” and one a “nitrogen ether.” In the case of furfuraldoxime, 
however, the two isomeric “ nitrogen ethers” have been prepared, 

thus giving an indirect proof of this part of the theory. 

Auwers and Meyer have suggested that the isomerism of the 
oximes is due, not to the nitrogen atom, but to the asymmetrical 
constitution of the hydroxylamine itself, as represented in the 


formule *>C:N-O* and *>C:N-O. (Abstr., 1890, 1264). The 
Y Y Ne 


authors point out that this hypothesis does not explain the existence 
of two isomeric nitrogen ethers, and also that the formule proposed 
by Auwers and Meyer do not represent distinct isomerides, but only 
phases of an intermolecular atomic motion, which pass one into the 
other by the simple rotation of the hydrogen atom of the hydroxyl 
group around the axis N—O. Further, if, owing to the combined 
attraction of the nitrogen atom as well as that of the oxygen atom, 
the hydrogen atom takes up a position intermediate between the two, 
it must be also supposed that the oxygen atom is attracted out of the 
plane by the hydrogen atoms of the amido-group; this, however, 
simply means, in other words, that “— hydroxylamine molecule 


assumes the tetrahedral configuration /|\. , which is simply a 
HOHH 
special case of the authors’ general hypothesis. According to 
Behrend’s hypothesis (Abstr., 1890,575), the isomeric benzaldoximes 
should show very slight differences in their physical properties, but, 
as a matter of fact, the two componnds are completely distinct. 
Moreover, the latter hypothesis gives no explanation of the ready 
formation of benzonitrile from isobenzaldoxime. 

In conclusion, the authors state that their hypothesis, like those 
of Van't Hoff and Wislicenus, is not dependent on any special 
assumption as to the direction of valencies, &c., but is simply deduced 
from genecal symmetrical relations. H. G. C. 


Attempts to prepare Stereochemical Isomerides of Nitrogen 
Compounds. By A. Hanrzscu (Ber., 23, 2769—2773).—The 
investigation described in this paper was undertaken to determine, if 
possible, the conditions under which stereochemical isomerides of 


d 2 
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nitrogen compounds are formed. (1.) The study of the question of 
the existence of an asymmetrical nitrogen atom in derivatives of 
ammonia and of hydrazine has not yet led to any positive results (see 
also Kraft, following abstract). (2.) All attempts to obtain stereo- 
chemical isomerides of compounds, other than the oximes, with a 
double linkage between the nitrogen and carbon atom, have been 
without success. It was found that urethanes do not condense with 
carbonyl compounds according to the equation 


—cCO + H,.N-COOR = —C—N:COOR + H.O, 


and that isomeric derivatives cannot be obtained from benzylidine- 
aniline (this vol., p. 450). Farther, it was found that nitriles 
do not form additive compounds in the mauner represented by the 
equation :— 
N Y N-Y 
"Ny aa = "ou 
XC Z X°C:Z 

(3.) The compounds which yield isomeric oximes include almost all 
aromatic aldehydes and asymmetrical ketones, their meta- and para- 
substitution products, and also diketones of the benzile type and 
phenylglyoxylic acid. The fatty aldehydes and ketones, and all com- 
pounds containing even a single alcohol radicle, C,H,,+). in combina- 
tion with the carbonyl group, yield only asingleoxime. This is also 
the case with all compounds containing a carbonyl group in a closed 
chain, and in all aromatic aldehydes and ketones in which substitution 
has taken place in the ortho-position relatively to the carbony! group. 
When substitution has taken place in both ortho-positions, the com- 
pound does not yield any oxime. This agrees with the results of Kehr- 
mann, but the author differs from Kehrmann in so far as he regards 
the configuration of the molecule, rather than the space which it 
occupies, as determining the possibility of the existence of isomerides. 


H. G. C. 


Displacement of Halogens by the Amido-group. By E. 
Seevia (Ber. 23, 2971—2972).—In the usual process for the 
displacement of a halogen by the amido-group by treatment with 
with aqueous or alcoholic ammonia, the reaction, as a rule, does not 
stop with the simple displacement, but proceeds further, with forma- 
tion of secondary and tertiary bases. If, in place of the solution of 
ammonia in water or in alcohol, phenol diluted with 15 per cent. of 
water and saturated with gaseous ammonia is employed, the reaction 
proceeds much more smoothly. Thus benzyl chloride treated with 
this reagent gives 274 per cent. of the theoretical yield of benzylamine, 
whereas with aqueous or alcoholic ammonia, only traces of the amine 
are obtained. Ethylene bromide, treated in a similar manner, gives a 
yield of 38 per cent. of ethylenediamine hydrate. H. G. C. 


Isobutylamine. By H. Matnor (Compt. rend., 111, 528—529).— 
The author has investigated the conditions which give the largest 
yield of isobutylamine by the reaction of isobutyl chloride with 
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ammonia. The chloride was heated witn different proportions of 
ammonia in sealed tubes at 100° for various periods of time. Details of 
the experiments are given. The best results are obtained when 1 mol. 
of isobutyl chloride is heated with 10 or 15 mols. of ammonia; in the 
first case the quantity of diisobutylamine formed is twice as great as 
in the second, but it is easily removed by washing with water. The 
mixture must be heated for 3 to 34 days. C. H. B. 


Action of Secondary Amines on Imido-ethers. By A. Pinner 
(Ber., 23, 2927—2933).—Tetrethylsuccinamidine hydrochloride. 
NH-C(NEt,)*CH."C(NH)-NEt,.2HCl, is prepared by the action of 
diethylamine on ethylsuccinimidine hydrochloride; after remaining 
for about eight days, it separates in lustrous, prismatic crystals. On 
recrystallisation, ammonia is eliminated, and tetrethylsuccinimidine 
C H:C(N Et) 
CH.°C(NEt.) 
thin plates. The platinochloride is deposited in yellowish-red, lustrous, 
pointed prisms which melt at 202°. 

CH:C(N Pr.) 


Tetrapropylsuccinimidine hydrochloride, ( H.-C (NPra,) > HCI 


hydrochloride, >N,HCl, is formed, crystallising in large, 


which closely resembles the tetrethyl derivative, is prepared by the 
action of dipropylamine on phenylsuccinimide hydrochloride; the 
intermediate succinamidine could not be isolated; the condensation 
takes place much more readily than with diethylamine. The nitrate, 
C\¢Hs,N3,2HNOs,, melts at 53°. The platinochloride is very sparingly 
soluble in water, from which it crystallises in large, pale yellow 
plates melting at 174°. 

The constitution of the above compounds caunot be regarded as 
being definitely proved, but the formule assigned to them appear to 
be the most probable J. B. T. 


8-Bromopropaldehyde and f-Bromopropionic Acid. By 
L. Leperer (J. pr. Chem. [2], 42, 384). B-Bromopropaldehyde is 
obtained by passing dry hydrogen bromide into well-cooled acralde- 
hyde to saturation, and evaporating the excess of acraldehyde at a 
low temperature. It is a thick, yellowish oil, and does not crystal- 
lise; it soon decomposes at the ordinary temperature, and, when 
heated to 45° in absence of air, it evolves hydrogen bromide and 
chars. 

8-Bromopropionic acid, obtained by oxidising the aldehyde with well- 
cooled nitric acid (sp. gr. 1°48) and extracting with ether, crystallises 
in large, colourless tables which melt at 62°5°, and dissolve in the 
usual solvents (Beckurts and Otto, Abstr., 1885, 506). The ethyl salt 
boils at 89° (40—50 mm.). A. G. B. 


Action of Hydrocyanic Acid on Unsaturated Aldehydes. By 
G. Jouanny (Monatsh., 11, 399—412 ; compare Gautier, Bull. Soc. Chim., 
25, 481; Lobry de Bruyn, Abstr., 1885, 242; 1886, 224)—When 
methylethylacraldehyde is heated with an equal volume of anhydrous 
hydrocyanic acid in sealed tubes for 50 hours at 45°, the hydrocyanide, 
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C,H»O,HCN, is formed, but the compound is so unstable that it 

cannot be isolated in a pure state, although its acetyl derivative 

CHEt.CMe-CH(CN)-OAc, obtained by heating it with excess of 

acetic anhydride in a reflux apparatus, may be distilled without de- 

composition at 11U—114° under a reduced pressure of 38 mm. 
a-Hydrovy -B-propylidinebutyramide, 


CHEt:CMe-CH(OH)-CONH,, 


is formed when the above-described acetyl compound is treated with 
five times its weight of fuming hydrochloric acid and the mixture is 
allowed to remain at ordinary temperatures in a closed flask for 
three days. From an alcoholic solution, it crystallises in colourless, 
rhombic plates which melt at L100O—101°, and on heating with milk of 
lime, ammonia is evolved, and the calcium salt of a-hydroxypropyl- 
idenebutyrie acid, (C;H,,O;),Ca + 2H,O, obtained; this crystallises 
from water in needles. G. T. M. 


Molecular Weight of Glycocine and its Anhydride. By 
T. Curtivs and H. Scautz (Ber., 23, 3041—3043).—Determina- 
tions of the molecular weights of amidoacetic acid and of various 
derivatives by Raoult’s method, with water as the solvent, give re- 
sults in accordance with the simple formula NH,.-CH,-COOH. 
Similar experiments with the anhydride point to the formula 
. NH‘COY ,, 

CH:<co.nq> CH 

The results previously obtained from vapour density determina- 

tions by Hofmann’s method are thus fully confirmed. o & 7. 


Glycocine. By J. Mavraner and W. Svipa (Monatsh., 11, 
373—382 ; compare Abstr., 1889, 139).—The authors have prepared 
glycocine by a more satistactory method than those previously de- 
scribed, in the following way :—'l'o a well-cooled solution of chlor- 
acetic acid (100 grams) in water (100 ¢.c.) or alcohol, 20—22 per 
cent, aqueous ammonia (1 litre) was gradually added. After remain- 
ing for a week at ordinary temperatures, the solution was heated, 
first alone, and then with lead oxide, to expel ammonia; after filter- 
ing, the lead was precipitated by the addition of freshly prepared 
ammoniam sulphide, the lead sulphide filtered off, the solution evapo- 
rated to dryness, and the crystalline mass thus obtained dissolved in 
a little water and boiled with copper carbonate. On cooling the 
filtered solution, copper glycocine crystallised out in masses of 
needles which, when recrystallised from a little water, gave, besides 
the needles, a number of bluish-violet, glistening scales. These scales 
have asimilar composition, (C,H,NO,).Cu + H,O, to the needles, but 
give up their water of crystallisation at a much lower temperature. 
The modification crystallising in scales may be obtained by heating 
the needles with a quantity of water insufficient to completely dis- 
sulve them, rapidly filtering, and allowing the solution to crystallise. 
The yield of copper glycocine obtained by this method was about 28 
per cent. of theory. 
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Caleinm Orthotolylglycocine, (CsH\NO,z)2,Ca + 3H,O.—This salt is 
prepared by a method similar to that used in the preparation of 
calcium orthophenylglycocine (compare Abstr., 1889, 1068). When 
crystallised from water, it forms flat, glistening needles which are in- 
soluble in absolute alcohol. On dry distillation with calcium formate, 
i product was obtained which appears to be orthotolindole (compare 
Raschen, Abstr., 1887, 956). 

Culcium a- naphthylglycocine, (Ci2HNO2)2Ca + 3H.0, is obtained 
by dissolving ¢-naphthylglycocine in dilute ammonia, and precipi- 
tating the warm solution with calcium chloride. When crystallised 
from dilute alcohol, the salt forms clusters of flat needles. On heat- 
ing with calcium formate, a substance was obtained which resembles cs 


Schlieper’s a-naphthindole (ibid., 963) in crystallising in needles, but 2 : 
has a lower melting point, 163°. <a 
Phenylglycocineparacarboxylic acid, CsHyNQy, is obtained by boiling c 
for several hours a mixture of paramidobenzoic acid (25 grams), a 
chloracetic acid (20°6 grams), and sodium carbonate (32°8 grams), <= 


dissolved in water (1 litre). On acidifying the cooled solution,a yellow <{ 
powder (yield 30°2 grams) is precipitated, and this, on recrystallisa- Pan 
tion from water, forms a crystalline mass which melts with decom- 
position at 219--221°. The barium salt, C,H;NO,Ba + 4H,0, and 
the calcium salt, C,H;NO,Ca + 3H,O. are white, crystalline pow- — 
ders; the copper salt, C,H;NO,Cu + 3H,0, is a dark-green amorph- E53 
ous powder, G. T. M. G 


va www + 


Constitution of Diazo-fatty Acids. By T. Currius (Ber., 23, 
3036—3037).—H “~ a-hydrazopropionate, 


> oMe COOH,N.H,, 


is obtained from aii hydrate and pyruvic acid as a colourless, 
crystalline powder melting at 116°. 


NH 
Methyl «-hydrazopropionate, NH? CMeCOOMe, is prepared in a 


similar manner from methyl pyruvate and hydrazine hydrate; it 
melts at 52°, and on treatment with mercuric oxide yields a methyl 
a-diazopropionate, N,CMe-COOMe, which boils at 53—55° under a 
pressure of 32mm. The same compound has previously been pre- 
pared in small qnantities from methyl a-amidopropionate and sodium 
nitrite. This result proves conclusively that in the diazo-fatty acids 
the two nitrogen atoms are linked to the same carbon atom. 


J. B. T. 


Action of Bromine on Angelic Acid and Maleic Acid. By 
R. Firtig (Annalen, 259, 1—-4V0).—When Wislicenus was engaged 
in developing his theory of the rotation of atomic configurations, 
there were on record various observations made by the author and 
his pupils which were not in accordance with the new theory; many 
of the author's experiments were, therefore, repeated by Wislicenus 
with results which agreed better with his theuretical views, bat 
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which were totally at variance with those previcusly obtained by 
the author. 

The author has repeated some of the experiments in question with 
the utmost care, and has shown that his previous statements are 
absolutely correct in every detail. 

One of the most important points of difference which received 
attention was the investigation of the action of bromine on angelic 
acid. It had been stated by Fittig and Pagenstecher (Abstr., 1878, 
455) that angelic acid combines with bromine, yielding tiglic acid 
dibromide as principal product; a small quantity of another sub- 
stance, which could not be obtained in a pure condition, being 
produced at the same time. 

Wislicenns and Piickert (Abstr., 1889, 587) found, on the other 
hand, that tiglic acid dibromide is not produced hy the action of 
bromine on angelic acid; they obtained a substance with totally 
different properties, the investigation of which proved to their minds 
its complete dissimilarity from tiglic acid dibromide. 

Now, as the author had obtained 27 grams of pure tiglic acid 
dibromide from 15 grams of angelic acid, and had proved the identity 
of the product with the substance obtained directly from tiglic acid, 
not only by a geueral, but also by a crystallographic, examination, 
and as, furthermore, his observations had been contirmed by Schmidt 
(Annalen, 208, 252), Wislicenus’ results were received with great 
astonishment, and the reinvestigation of the subject was commenced. 

In the first place, a sample of the so-called angelic acid dibromide, 
prepared by Wislicenus and Piickert, was examined by the author, 
and found to be wanting in all the properties of a pure chemical 
compound ; it seemed to consist principally of tiglic acid dibromide, 
mixed, however, with various substances, amongst others calcium 
compounds and resinous matters. 

The author then began various experiments on the action of 
bromine on angelic acid. The acid employed melted at 44°, and as it 
had been kept for 12 years, it would seem that angelic acid does not 
become converted into tiglic acid on keeping, as is supposed by 
Schmidt. The acid was very carefully dried, and then distilled ; it 
boiled at 185°, and underwent no change into tiglic acid, either when 
boiled or when distilled with steam. Wislicenus and Piickert’s 
statement that v re angelic acid is converted into tiglic acid on 
boiling with water cannot therefore be confirmed. The pure angelic 
acid was treated with bromine in carbon bisulphide solution at U° in 
diffused daylight, moisture being carefully excluded ; several experi- 
ments were made under various conditions, in some cases the solution 
of the acid being added to the bromine solution, in others the process 
being reversed. 

In all the experiments, which are described in great detail, a large 
quantity of tiglic acid dibromide was obtained, and the identity of the 
product with the dibromide prepared directly from tiglic acid was 
proved, by direct comparison as well as by a crystallographic examin- 
ation. 

These results show that the statements published by the author 
more than 12 years ago are absolutely correct in every detail; it may, 
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therefore, be considered as proved, that when angelic acid is treated 
with bromine in carbon bisulphide solution at 0° in diffused daylight, 
it is almost completely converted into tiglic acid dibromide in the 
course of a few hours. 

A number of careful experiments were also made in order to in- 
vestigate the behaviour of angelic acid with bromine in absence of 
sunlight; it was found that, whatever the conditions, the principal 
product is always tiglic acid dibromide, but that another substauce, 
which is not produced from tiglic acid under the same conditions, is 
also formed in small quantities. Although, then, the formation of 
tiglic acid dibromide takes place quickly in presence of diffused sun- 
light at 0°, and the yield is almost quantitative, in the dark the 
reaction takes place only very slowly, even at the ordinary tempera- 
ture, and a larger quantity of a more readily scluble compound is 
produced. The presence of this readily soluble compound has great 
influence on the behaviour of the tiglic acid dibromide; it makes it 
much more readily soluble in all ordinary solvents, retards its crystal- 
lisation, and causes it to deliquesce with water. The nature of this 
bye-product could not be determined, but it is probably an isomeride 
of tiglic acid dibromide ; the substance prepared by Wislicenus and 
Piickert evidently contains both these compounds. 

After referring to several minor errors in the statements and 
results published by Wislicenus, the author criticises Wislicenus’ 
experiments on the action of bromine on maleic acid, and points out 
that the conclusions drawn therefrom by Wislicenus are directly 
opposed to the present theories. 

in conclusion, the author protests against the way in which 
Wislicenus is accustomed to trust to his memory alone in referring to 
the literature of chemistry ; in many cases, the author and others are 
made to state and affirm in their papers, the references to which are 
all given, just what Wislicenus himself believes at the time, whereas 
the actual statements are sometimes the exact contrary and some- 
times do not appear at all in the articles referred to, but exist solely 
in Wislicenus’ imagination. F. S. K. 


Syntheses of Nitriles and of #-Ketonic Ethers. By L. 
Bouveautt (Compt. rend., 111, 531—533).—It has previously been 
shown (Abstr., 1889, 841) that the products of the action of sodium on 
propionitrile in presence of ether contain the compound 


NH:CEt:CMeNa‘CN, 


and it follows that the mixed compound obtained by the action of 
sodium on the two nitriles R-CH.CN and RCN (./. prakt. Chem. 
[2], 39, 188, 230,245) will have the constitution NH:CR”*CRNa:CN. 
If this derivative is treated with an alkyl iodide, as in the case of 
propionitrile, it will form the compound R'-C(NH)-CR"R-CN, which 
will be converted by hydrochloric acid into a f-ketonic nitrile 
R'-CO-CR'R-CN. These nitriles can readily be converted into alkyl 
salts by dissolving them in the corresponding alcohol and saturating 
the solution with dry hydrogen chloride. 

Methylic methylpropionylacetate, COEt-CHMe-COOMe, boils at 185°; 
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and is identical with Israel’s methyl propionylpropionate (Annalen, 
231, 197); methyl dimethylpropionylacetute, COEt‘CMe,-COOMe, is 
wu colourless liquid which has a camphoraceous odour and boils at 
188—188°5° (corr.) under a pressure of 760 mm, 

These changes are quite general, and all the 8-ketonic alkyl salts 
can be obtained from their nitriles. 

Methyl methylpropionylacetate shows powers of condensation 
similar to those of ethyl acetoacetate; it combines with aniline to 
form amethylethyloxyquinoline melting at 295°, and insoluble in 
ether ; water, methyl alcohol, and carbanilide are formed at the same 
time. 

The 8-ketonic nitriles, when heated in sealed tubes with hydro- 
chloric acid, yield ketones, a reaction discovered by E. v. Meyer. 
The nitrile COR-CR'R'-CN will yield the ketone COR-CHR’R", and 
in this way all the ketones can be obtained in which the two atoms 
of carbon united to the carbonyl are not both tertiary. 

C. H. B. 

Syntheses with Ethyl Sodiocarbamate. By F. Krarr (Ber., 
23, 2785—2787).—When ethyl carbamate is treated with finvely- 
divided sodium in ethereal solution, it is converted into a white, 
amorphous sodium compound, NHNa-COOEt, which is very hygro- 
scopic, has an alkaline reaction, and is reconverted by dilute acids 
into ethyl carbamate. The displacement of sodium by methyl does 
not take place very readily, it being necessary to heat the mixture of 
ethyl sudiocarbamate and methyl iodide diluted with ether, at 110", 
in a sealed tube. The product, after separating the sodium iodide and 
evaporating the ether, is fractionated, and yields regenerated ethyl 
carbamate and ethyl methylcarbamate, NH Me-COOEt, boiling at 170°. 

Ethyl] chlorocarbonate acts on the sodium compound suspeuded in 
ether at the ordinary temperature. After the reaction is over, 
sufficient water is added to dissolve the sodium chloride formed, the 
solution is extracted with ether, and the extract, after evaporation of 
the ether, is fractionated. At 110°, a solid substance commences to 
separate, but at 210—215° an oil passes over, leaving a solid residue 
which consists of cyanuric acid. On refractionating the oil, more 
cyanuric acid is obtained, but tne greater portion passes over at 215°, 
and solidifies after a time to a crystalline mass closely resembling 
ethyl carbamate, and having the same melting point of 50°, but it 
boils 35° higher, and does not volatilise on remaining in the exsiccator. 
Its analysis agrees with the formula C,H,,NQ,, and it is therefore, as 
expected, ethyl imidodicarboaylate, NH(COOEt),. 

H. G. C. 

Methyl Cyanosuccinate and Cyanotricarballylate. By L. 
BawtHe (Compt. rend., 111, 343—345).—Methyl sodiocyanacetate is 


prepared by the action of sodium methoxide on methyl cyanacetate in 
presence of excess of methyl alcohol, the product being heated in a 
water-bath for several hours with methyl monochloracetate. The 
liquid is then mixed with water, and the reddish oil which separates 
is dissolved in ether, dried, and distilled. 

The fraction which boils at 196—204° under a pressure of 
45 mm. is methyl cyanosuccinate, COOMe-CH,-CH(CN)-COUMe, an 
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oily, colourless liquid, insoluble in water, but soluble in methyl and 
ethyl alcohols and in alkalis. The fraction boiling at 215° under the 
same pressure solidifies after some hours, and is purified by re- 
crystallisation from methyl alcohol. It is methyl cyanotricarballylate, 
CN-C(CH,°COOMe).*COOMe, and forms white, prismatic crystals 
which melt at 46°5—47°5°, and are soluble in ethyl and methyl alcohols 
and in ether, but insoluble in water and alkalis. It is formed in the 
sume manner as ethyl cyanotricarballylate (Abstr., 1888, p. 937), and 
can, in fact, be obtained by the direct action of methyl mono- 
chloracetate on methyl sodiocyanosuccinate. C. H. B. 


Ethyl Allylcyanosuccinate. By L. Barrue (Compt. rend., 111, 
342—343).--2U grams of ethyl cyanosuccinate is mixed with a 
solution of 2°3 grams of sodium in 60 grams of alcohol, 16 grams of 
allyl iodide is added, and the liquid is heated in a water-bath for 
about 3u hours in an apparatus with a reflux condenser. The product, 
alter separation of the alcohol by distillation, is extracted successively 
with water and ether. The latter dissolyes the ethyl allyleyano- 
succinate, which is obtained as a colourless, oily liquid boiling at 
2Uu7—21U° (corr.) under a pressure of 35 mm. C. H. B. 


The so-called “Sulphite Liquor” and the Rotation of 
Glyconic, Galactonic, and Rhamnonic Acids. By F. Wet», 
J. B. Linosay, W. Scunetre, and B. 'Touiens (Ber., 23, 2990—2992). 
—The so-called “ sulphite-liquor”’ obtained in the cellulose works is 
a very slightly milky liquid, which, besides calcium sulphate and 
potassium sulphide, contains much organic matter. On distilling 
the liquid with sulphuric or hydrochloric acid it yields furfur- 
aldehyde and furfuramide, showing the presence «f pentoses (xylose). 
The quantity of the latter is small. If the liquid obtained after 
hydrolysis with sulphuric acid be separated from gummy matters by 
precipitation with alcohol, it yields, on treatment with phenylhydraz- 
ine, considerable quantities of mannosephenylhydrazone. By the 
action of nitric acid, the evaporated liquor yields mucic acid, showing 
the presence of galactan or galactose, and the presence of vanillin has 
also been shown by the phloroglucinol reaction. 

The specific rotatory power of certain acids of the sugar group, 
and of their calcium salts, has also been examined, with the following 
results (see also Fischer, Abstr., 1890, 1398) :—Gluconic acid.—With 
calcium gluconate, [¢]p>= +7°. If this salt is dissolved in water 
and an equivalent quantity of hydrochloric acid, it shows, after 
10 minutes, a specific rotatory power of +2—3°, calculated as free 
gluconic acid, C;H,,O,; after 5 days, the rotation remains constant, 
[a]p = +98—104°. If the mixture of calcium gluconate and 
hydrochloric acid is heated at first for half an hour at 100°, 
[a]p = +19°, and this rotation is reduced to one half in two to three 
weeks. Galactonie acid.—Caicium galactonate, and an equivalent of 


hydrochloric acid, gave, at first, [a ]p = —10°56°, and after 2—-3 weeks, 
[a]p = —46°82°. “Atier heating for half an hour on the water-bath, 


|a)pn = —57°84°, which, after remaining for 14 days, sank to —53°36°. 
Csetallined galactonic lactine gave, at first, [a]) = —5829, which 
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scarcely altered on being kept for a time. Rhamnonic acid.— With great 
difficulty, strontium rhamnonate, (C,H,,O,).Sr + 7 or 73H,0, und an 
ammonium salt were obtained in acrystalline condition. The former, 
when dissolved in hydrochloric acid, gave, at first, [a], = —7°67°, 
and after 5—6 days, the constant number, [a]p = —2%'21°, and after 
heating, —34°30°, which sank in 5—6 days to —30°12°.  Rhamnonic 
lactone gave, immediately after solution, the result [a)p = —34°26, 
calculated like the foregoing, for rhamnonie acid, C,H,.O,. In three 
days the rotation had scarcely altered. H. G. C. 


Constitution of Benzene and Naphthalene. By A. Cravs 
(J. pr. Chem [2], 42, 458—469).—A reply to the criticisms which 
Bamberger has recently passed on Claus’ formule (compare this 
vol., p. 1299). A. G. B. 


Substitution in Aromatic Hydrocarbons. By O. Srrek 
(Monatsh., 11, 429—432)—With the object of obtaining parabromo- 
benzyl! chloride, bromine (126 grams) was slowly added, in the dark, 
to a mixture of benzyl choride (100 grams) and iodine (5 grams). 
The solid product, after many recrystallisations from alcohol, melted 
at 59°, and consisted of a mixture of parabromobenzyl bromide, which 
melts at 61°, with a small quantity of a compound containing chlorine 
in both the nucleus and the side chain. A similar result was obtained 
when chlorine acted on parabromotoluene in direct sunlight. The 
crystalline product obtained melted at 52°, and consisted chiefly of 
parabromobenzyl bromide. The formation of this compound is easily 
accounted for if one supposes that chlorobenzyl chloride is simultane- 


ously formed ; examination of oily bye-products points to such being 
the caie. G. T. M. 


Derivatives of Orthodibromobenzene. By F. Scutrr (Monatsh., 
ll, 329—349).—A more satisfactory method of obtaining orthodi- 
bromobenzene than those described by Riese (this Journal, 1873, 63), 
and Korner (ibid., 1876, i, 214), is as follows:—Bromobenzene is 
added gradually to 6—7 times its weight of well-cooled nitric acid of 
sp. gr. 1:53, and the resulting nitro-compounds crystallised from 
alcohol, when the chief product, paranitrobromobenzene, me!ting at 
126—127°, first separates (yield 80 per cent. of theory). On heating 
this compound with the corresponding quantity of bromine and ferric 
chloride for 50 hours at 85—90° (compare Scheufelen, Adstr., 1886, 
340), para-orthonitrodibromobenzene, melting at 58—59° (yield 
90 per cent. of theory), is obtained, and this, on elimination of the 
nitro-group, is converted into orthodibromobenzene, which, when pure, 
boils at 224°, solidifies at —5°, and melts at —1° (compare Meyer and 
Wurster, this Journal, 1874, 757, 758). Pure metadibromobenzene, 
after being frozen in a mixture of solid carbonic anhydride and ether, 
melts at 1—2°. 

When dibromonitrobenzene is treated with ten times its weight of 
voncentrated nitric acid, of sp. gr. 1°53, and the mixture is warmed 
in a water-bath for 12 hours, two dibrcmodinitrobenzenes (a- and {-) 
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are formed, and may be readily separated by fractional crystallisation 
from acetic acid. 

a-Dibromodinitrobenzene is less soluble in acetic acid and in alevhol 
than the B-compound. It crystallises from alcohol in needles melting 
at 114—115°. On reduction with vin and hydrochloric acid, it is con- 
verted into dibromodiamidobenzene, which crystallises from dilute 
alcohol in needles melting, with decomposition, at 137°. On treat- 
ment with alcoholic ammonia at 110—120°, it gives a dibromonitro- 
aniline, crystallising from alcohol in orange-yellow needles melting at 
204—205°, and this, by elimination of the amidogen group, is con- 
verted into the original nitrodibromobenzene, and seems to be 
identical with the dibromonitraniline melting at 202°, obtained from 
dibromaniline, [ Br. : NH, = 1: 2:4], by acetylation, nitration, and 
subsequent elimination of the acetyl group; a-dibromodinitrobenzene 
has, consequently, the constitution { Br, : (NO,.).= 1: 2:4: 5). 

B-Dibromodinitrobenzene is very soiuble in alcohol and in acetic acid, 
and erystallises from the former in needles, and from the latter and from 
carbon bisulphide in small, rhombic plates [ a:b: c= 1: 08541: 0°5700]. 
On treatment with alcoholic ammonia, it gives a dinitrobromaniline, 
which crystallises from alcohol in yellow needles melting at 153°; 
this is identical with the compound obtained by Leymann (Abstr., 
1882, 1057) by the bromination of metadinitraniliane [1 : 3:4]. The 
compound has, consequently, the constitution [Br, : (NO,). = 
1:2:3: 5]. 

On diazotising the dibromaniline above-mentioned, dibromophenol, 
[Br,: OH =1:2:4], which may be readily sublimed, and crystal- 
lises from water in needles melting at 79—80°, is obtained. 


G. T. M. 


Change of Propy! into Isopropyl in the Cumine Series. By 
O. Wipman (Ber., 23, 3080 — 3088).—Paru-ethylpropylbenzene, 
C;H,EtPr*, prepared by heating a mixture of parabromopropyl- 
benzene and ethyl bromide with sodium, boils at 202—205° (corr.), 
and has a specific gravity of 0°867 at 19°. It yields terephthalic acid 
as sole produce of oxidation with alkaline permanganate solution, 
whilst with dilute nitric acid, propylbenzoic acid, together with a 
little ethylbenzoic acid, is formed. 

By the action of sulphuric acid on ethylpropylbenzene, a mixture 
of two sulphonic acids is obtained; these are converted into sulphon- 
amides, and separated by repeated crystallisation from alcohol. 

Para-ethylpropylbenzene-2-sulphonamide, 


C,H,EtPr«SO,NH, [Et : Pr: S=1: 4: 6], 


crystallises from dilute alcohol, or from a mixture of benzene and light 
petroleum, in long, flat needles melting at 112—113°; on oxidation 
with chromic acid solution, it yields sulphonamidethylbenzoic acid, 
[Et: COOH: S=1: 4: 6]. 

Para-ethylpropylbenzene-/3-sulphonamide, [Kt : Pr: S=1: 4: 5], is 
deposited in cubical crystals which melt at 108°, and on oxidation 
give sulphonamidepropylbenzoic acid. The oxidation of an ethyl 
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group in the para-position does not, therefore, bring about the change 
of propyl into isopropyl! ; in this respect the ethyl group resembles the 
propyl, isopropyi, and acetyl groups ; consequently, the rearrangement 
to isopropyl appears to take place exclusively in the paramethyl 
derivatives. é. B. T. 


Behaviour of Phenols and Hydroxy-acids towards the Alkali 
Hydrosulphides. By F. Fucus (Monatsh., 11, 363—372).—The 
anthor has previously shown (Abstr , 1889, 496) that the hydroxylic 
hydrogen of hydroxy-acids and phenols, derived from aromatic 
hydrocarbons, is not displaced by metal, on treatment with an alkali 
hydrosulphide. The hydroxy-acids of the fatty series, such as malic, 
citric, and tartaric acids, behave in a precisely similar way; tetra- and 
penta-methylphloroglucinols decompose hydrosuiphides as if they 
were monobasic acids, an action which the presence of carbonyl groups 
may possibly determine ; on the other hand, tetra- and penta-ethyl- 
phloroglucinols have no such action, although the substitution of 
bromine in the A-position brings abont decomposition of the hydro- 
sulphide. This difference in the behaviour of methyl and ethyl 
derivatives appears to depend on the relative weights of the 
molecules. 

Ortho- and meta-nitrophenols have no action on sodium hydro- 
sulphide, whilst paranitrophenol decomposes it. The substitution of 
a nitro-group in the ortho- or meta-position in a phenol seems, 
therefore, not to affect the replaceabilitv of the hydroxylic hydrogen, 
whilst its substitution in the para-position does. This view is con- 
tirmed by the behaviour of nitroeugenol, in which the nitro-group is 
ortho- to the hydroxyl. 

Tribromoresorcinol behaves as a monobasic acid, only one of 
the hydroxylic hydrogen atoms being displaced by sodiam from the 
hydrosulphide. When one hydroxy] group is displaced by ethoxy], no 
such substitution occurs, The action of some other nitro- and 
halogen-substituted phenols on sodium hydrosulphide has been deter- 
mined, and the results depend both on the number and the position of 
the substituted groups, although no general conclusions can yet be 
drawn. G. T. M. 


Constitution of Thymol and Cymene Derivatives. By G. 
Mazzara (Gazzettc, 20, 140—149).—Dinitrothymyl benzoate, 


C;HMePr(NO,),-OBz [1:4:2:6:3], 


prepared by heating the corresponding dinitrothymol with benzoic 
chloride for about two hours at 160° to 180°, crystallises from alcohol in 
yellow, rhombohedral plates, me!ts at 127—128", and dissolves readily 
in light petroleum and benzene. 


Me 
\ 


“i ’ ‘ 


NH, Ny 
Amidobenzamidothymol, - ovo prepared by reducing 
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the preceding compound with tin and hydrochlvric acid, crystallises 
from alcohol in yellow plates and from light petrolenm in prisms, 
melts at 106—108°, and is tinged faintly violet by light. It is not 
altered by boiling with hydrochloric acid or with dilute (20 per cent.) 
sulphuric acid. The platinochloride crystallises from alcohol in yellow 
needles which decompose at 215°. 
Me 
NHB: / \ Ny 
Benzoylamidobenzamidothymol, [ | CPh, prepared by 
H 7 oO 


Pr 
heating a solution of the preceding compound in benzene with benzoic 
chloride, crystallises from alcohol in bulky, white needles and melts 
at 174—175°. It may be bviled with hydrochloric or dilute sulph- 
uric acid without change. 

The formation of the above benzenylamido-derivatives is in 
accordance with the hypothesis that in dinitrothymol one of the 
nitro-groups is in the ortho position with respect to the hydroxy). 
The anthor is also investigating the action of acetic anhydride on 
the corresponding amido-derivative with the view of obtaining a 
further confirmation of this constitution by the formation of an 
ethenyl derivative. 

Dinitrothymyl acetate. C,HMePr(NO,).,OAc [1:4:2:6:3], pre- 
pared by heating dinitrothymol with acetic chloride, crystallises from 
alcohol in prismatic tufts, melts at 85°, and dissolves in light petro- 
leum, ether, and chloroform. The author considers that the di- 
nitrocymene melting at 54°, previously described (Abstr., 1890, 753), 
has the constitution [Me: NO,: Pr: NO, =1:2:4:6] and that the 
liquid and solid dinitrobromocymenes prepared by Fileti and Crosa 
(Abstr., 1889, 493) have respectively the constitutions 

(Me: Br: Pr: NO,: NO, = 1:2:4:5:6 and =1:2:4:5:3]. 
S. B. A. A. 

Constitution of Thymoquinone and Carvacrol Derivatives. 

By G. Mazzara (Gazzetta, 20, 183—190).—Dunitrocarvacrol, 

C,;,HMePr(NO,),..OH [1:4:3:5: 2], 

prepared by Carstanjen (Abstr., 1877, 614), crystallises from light 
petroleum in tufts of yellowish needles which turn red even in 
diffused light and melt at 117°. It dissolves in dilute alcohol. The 
benzoyl derivative, CsHMePr(NO,).OBz [1:4:3:5:2], prepared 
like the corresponding thymol derivative, crystallises from alcohol in 
large, yellow, prismatic plates which melt at 98—100°, and turn brown 
when exposed to the light. 

Diamidocarvacrol, CsHMePr(NH;)..OH, is prepared by heating 
dinitrocarvacrol (15 grams) for abovt an hour, with tin (47 grams) 
and fuming hydrochloric acid (145 grams). The hydrochloride forms 
white plates which are coloured violet by exposure to light; the base 
is a red powder which softens at about 190°. 

Nitroamidocarvacrol benzoate, 


C,.HMePr(NO;)(NH;)-OBz [1:4:3:5:2], 
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is prepared by heating dinitrocarvacrol benzoate (10 grams) for 
about an hour with tin (22 grams) and fuming hydrochloric acid 
(70 grams). It ecrystallises in rose-coloured scales which have a 
metallic lustre. It forms a white sublimate at 200°, softens at 230°, 
and melts at 280—283°. The platinochloride, (C,;Hi.N2O,).,H,PtCl,, 
crystallises in yellow needles which lose part of their acid at 30—40°. 
The physical properties of this compound and the absence of any 
nitrobenzeny! derivative, together with the formation of a benzoyl- 
derivative (not yet described) with benzoic chloride, indicate that the 
nitro-group in this compound is in the ortho-position with regard to 
the hydroxyl. 


Me 
H/o 
Amidubenzamidocarvacrol, | | Soph, is obtained by boiling 
NH, NF 
a 
Pr 


dinitrocarvacrol benzoate with tin and hydrochloric acid for 5 hours, 
lt crystallises from alcohol in violet prisms which soften at 125° and 
melt at 130—132°. The formation of a benzenyl derivative from 
dinitrocarvacrol benzoate and of a hydroxythymoquinone by the 
oxidation of the amido-derivative shows that in dinitrocarvocrol one of 
the nitro-groups is in the ortho-position and the other in the para- 
position with respect to the hydroxyl. 

Phenylazo- and phenyldisazo-carvacrol (Abstr., 1885, 1132), which 
respectively yield thymoquinone and hydroxythymoquinone on oxida- 
tion, will accordingly have the constitutions [Me: OH: Pr: N,Ph = 
1:2: 4:5] and [Me:OH:N,Ph: Pr: N,Ph = 1:2:3:4:5). 

S. B. A. A. 

Action of Chloral on Resorcinol and of Aldehyde on Pyrogal- 
lol. By H. Causse (Bull. Soc. Chim., {3}, 3, 861—867).—Resorcinol 
(1v0 grams) and sodium hydrogen sulphate (20 grams) are dissolved 
in water (1 litre) and chloral hydrate (50 grams) is added to the 
mixture, which after sume time deposits colourless, oily crystals ; if 
warmed at 100°, yellow crystals are deposited resulting from the 
dehydration of the former. The colourless crystals are insoluble in 
water and in benzene, but dissolve in alcohol or ether, whilst their 
solutions in alkaline hydroxides exhibit a remarkable fluorescence. 
At 250°, they become yellow, and decompose without fusion. With 
acetic anhydride, this substance yields a crystalline diacetyl derivative, 
which melts at 252° with decomposition. Analysis gives the formula 
C,,H,.0., and the same compound resulting from the heating at 109° 
of equal parts of resorcinol and of glyoxylic acid points to its having 
the constitution COOH-CH(O-C,H,OH),. 

Pyrogallol (50 grams), sulphuric acid (5 grams), aldehyde (25 c.c. 
of a 10 per cent. solution) and water, (500 grams) are heated at 100° 
for several hours and successive quantities of 10 per cent. sulphuric 
acid are added, when crystals separate out, and by the addition of 
more aldehyde and acid further crops are obtainable. From the 
mass of crystals, the colourless are alone separated and recrystallised 
from alcohol, separating as small, colourless needles having the com- 
position C,H,O;, containing 2 mols. H,O, which are successively lost 
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at 30° and 80°. The substance is insoluble in water, benzene, and 
chloroform, slightly soluble in alcohol and ether, but is dissolved 
easily by alkaline hydroxides. At 260°, it decomposes, and yields 
pyrogallol at a slightly elevated temperature. It has the constitution 
CHMe:‘0,°C,H,; OH ; with acetic anhydride, it forms a monacetyl 
derivative which crystallises in white prisms which melt at 280°. 

T. G. N. 

Formation of Ethereal Salts and Amides in presence of 
Water and Alkali. By O. Hinspera (Ber.. 23, 2962—2965).—It 
has been shown by Baumann and his pupils (Abstr... 1887, 228; 
1588, 1296; 1889, 370) that benzoic chloride may be used for detect- 
ing the hydroxyl-, amido-, and imido-groups in certain compounds 
by acting on them with that reagent in aqueous solution in presence 
of alkali. This reaction was, however, first employed for the pre- 
paration of benzoyl compounds by Schotten (Abstr., 1885, 176). 

The author has further examined the action of other acid chlorides 
and of acetic anhydride under similar conditions, and finds that cem- 
plete acetylation of the primary and secondary amido-bases and the 
aromatic diamido-bases readily takes place on shaking them with 
acetic anhydride and iced water. Phenylacetic chloride acts on 
monhydric alcohols and pheno's, and primary and secondary amido- 
bases belonging to both the fatty and aromatie groups in the same 
manner as benzoic chloride. Diamines and polyvalent alcohols, 
such as glucose, can also be readily converted into phenylacetic 
derivatives. 

Phenylsulphonic chloride is without action on tertiary amines, but 
acts on both secondary and primary amines very readily. The 
former yield solid or viscous products. insoluble in acids and alkalis, 
whilst the latter form sulphonamides which are readily soluble in 
alkalis. This reaction may therefore be employed to ascertain 
whether un amido-compound belongs to the primary, secondary, or 
tertiary series, and also forms a ready method for the separation of a 
mixture of members of the three classes. 

if the tertiary base is volatile with steam, the mixture of bases 
after treatment with phenylsulphonic chloride and alkali and approx- 
imate neutralisation, may be distilled in a current of steam. The 
sulphonamide of the secondary compound then remains as an in- 
soluble precipitate in the residue, and may be filtered off, and the 
primary compound obtained from the filtrate by precipitation with 
hydrochloric acid. If the tertiary base is not volatile with steam, 
the mixture is extracted with ether and the tertiary base separated 
from the sulphonamide of the secondary base by shaking the ethereal 
solution with dilate hydrochloric acid. The sulphonamide of tne 
primary base is obtained by precipitating with hydrochloric acid the 
uqueous solution remaining after the extraction with ether. To recon- 
vert the sulphonamides into the bases, they are heated with hydro- 
chloric acid in a sealed tube at 160°. 

The reaction with pheny|lsulphonic chloride is not given by amido- 
compounds which already contain an acid or other strongly negative 
radicle, sach as the acid amides and halogen and nitro-derivatives of 
the amido-bases. On the other hand, complicated substances such as 

VOL. LX. e 


50 ABSTRACTS OF CHEMICAL PAPERS. 

fibrin and peptone yield white products, soluble in alkalis, which 
have, however, not at present been obtained in the crystalline form. 
H. G. C. 

Polemical. By O. Resurrar (Gazzetta, 20, 122—123).—A con- 

troversial note in reference to the papers published by A. Bischoff 

(Ber., 22, 1774) aud A. Bischoff and A. Hausdorfer (ibid., 1795) on 
the action of aniline on chloracetic acid. S. B. A. A. 


The Condensation Products of Aromatic Aldehydes with 
Aromatic Amines. By A. Hanrzscn (Ber., 23, 2773—2776).— 
These condensation products, of which the best known is benzylidine- 
aniline, CHPh:NPh, resemble the oximes, inasmuch as they contain a 
carbon and a nitrogen atom united together by double linkage, and it 
seemed, therefore, important to determine, if possible, whether these 
also exist in isomeric forms. An attempt was first made to convert 
benzylidine-aniline into an isomeric compound by treating it with 
bromine, under which conditions the plane symmetrical tolane di- 
bromide is converted into the axial symmetrical isomeride. The reaction 
was carried out in carbon bisulphide solution, and a yellow, amorphous 
compound obtained, which was shown by analysis to be benzylidine- 
aniline dibromide, C,5H,,NBr,. It melts with decomposition at about 
142°, is insoluble in water and ether, but dissolves in cold alcohol. 
It is very readily decomposed, but, instead of re-forming benzylidine- 
aniline, it splits up into benzaldehyde and parabremaniline. This takes 
place most readily on heating with pyridine. With reducing agents, 
it loses hydrogen bromide and nct bromine, and is converted by 
sodium hydrogen sulphite into the additive product 2C,H;CHO + 
2C,H,Br-NH, + SO,. corresponding with the aniline compound de- 
scribed by Schiff (Abstr., 1882, 304). 

Benzylidine-aniline also yields a di-iodide, C\s3H,NI», obtained by 
mixing the former with iodine in benzene solution. It forms well- 
developed, dark brown needles, which melt at 110° with decomposition, 
do not yield iodaniline on heating with pyridine, and on reduction 
re-form benzylidine-aniline. No isomeride of the latter can, therefore, 
be obtained in this manner 

Attempts were also made to obtain isomeric condensation products 
from substituted benzaldehydes and substituted anilines, but without 
success. H. G. C. 


Orthohydroxybenzylamine. By F. Tiemann (Ber., 23, 3016— 
3018 ; compare Goldschmidt and Ernst, Abstr., 1890, 1411).—Salicyl- 
metahydrazobenzoic acid, OH-CsHyCH:N-NH-C,H,COOH [OH: CH = 
1:2; NH: COOH = 1:3], is prepared from salicylaldehyde and 
metahydrazinebenzoic acid; it crystallises from dilute alcohol in 
needles, melts at 195°, and is insoluble in water. On treatment with 
zine-dust and dilute sulphuric acid, orthohydroxybenzylamine, 
OH:C,H,CH.NH,, and metamidobenzoic acid are formed; they may 
be separated by adding a slight excess of sodium carbonate to the 
acid solution, and extracting with ether; after evaporation, the 
residual amine is purified by dissolving it in benzene, and precipitating 
with light petroleum; light yellow crystals separate, which melt at 
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125°, and sublime at a much lower temperature. It is soluble in 
water, alcohol, ether, benzene, and alkalis, and gives a deep violet- 
blue colour with ferric chloride. Characteristic salts are obtained by 
treatment with acids. The owalate crystallises in lustrous, white 
plates. The amine may also be prepared by the reduction of salieylic 
oxime with sodium amalgam in dilute sulphuric acid solution. 

J. B. T. 

Possibility of Existence of an “Asymmetrical Nitrogen 
Atom.” By F. Krarr (Ber., 23, 2780—2784).—According to the 
hypothesis of Hantzsch and Werner, it is possible that nitrogen com- 
pounds of the general fermula NXYZ may exist in two optically 
isomeric forms, and the author has, therefore, investigated derivatives 
of ammonia, hydrazine, and hydroxylamine, with a view to obtaining 
such isomcrides. 

For the ammonia derivative, ethylbenzylamine, NHEt-CH,Ph, was 
chosen, as it yields a crystalline tartrate. It was prepared by heating 
ethylamine with benzyl chloride and a little alcohol in a sealed tube 
at 110°, and forms a colourless oil which has an ammoniacal odour, 
and boils at 194° (corr.). Its platinochloride, (C.H,N)2,H2PtCl,, 
crystallises in prisms. In addition to the secondary base, a quantity 
of ethyldibenzulamine, NEt(CH.Ph)., is also obtained; it is an 
oily liquid boiling at 306°, whose platinochloride, (CH N)»,H2PtCl,, 
is a pale yellow, amorphous precipitate. The attempt to separate 
ethylhenzylamine tartrate into two isomerides both by addition of 
coniine tartrate and by fractional crystallisation, was without success. 
Negative results were also obtained in the case of paratolylhydrazine 
tartrate. The conclusion cannot, however, be drawn from these facts 
that optical isomerides of these compounds do not exist, for the 
tartrate method is not always successful even with compounds con- 
taining an asymmetrical carbon atom. Thus, the author finds that 
a-phenylethylamine, CHMe-Ph-NH,, obtained by the reduction of 
acetophenonoxime, cannot be split up into its optical isomerides by 
this method. 

Finally, it is shown that both benzileoximes, on reduction, yield 
one and the same diphenylhydroxyethylamine, NH,-CH Ph: CHPh: ‘OH, 
previously obtained from the 2-monoxime by Polonowska (Abstr., 


1887, 492). H. G. C. 


Action of Amines of the Benzene Series and of Phenyl- 
hydrazine on £-Ketonic Nitriles. By L. Bouveautr (Compt. rend., 
lll, 572—574).—Methylpropionylacetonitrile combines with ortho- 
toluidine to form a well crystallised compound, which melts at 125°, 
and dissolves in alcohol, but is insoluble in ether or water. With 
A-naphthylamine, the nitrile yields a compound which crystallises in 
needles melting at 121°, and dissolves in benzene, but is almost 
insoluble in ether. Mesidine yields a similar product melting at 
114—115°. Methylaniline does not combine with methylpropiony]- 
acetonitrile, but, on the other hand, the higher homologue of the 
latter combines readily with orthotoluidine, forming a liquid boiling 
ut 266°, but analogous to the products already described. From 
these results, the author concludes that the aniline derivative has the 
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constitution PhN:CEt-CHMe:CN, and he calls it phenylimidomethyl- 
propionylacetonitrile. The reaction is general, und the nitriles 
R-CO-CR' RCN yield derivatives of the formula R'’N:CR-CR'R"-CN. 

The action of phenylhydrazine depends on the constitution of 
the nitrile; if the latter belongs to the type R-CO-CR’'R’-CN, a 
hydrazone is formed, NHPh:N:CR-CR'R'"-CN, but if it belongs to the 
type R-CO-CHR’CN, a derivative of pyrazole is obtained. Possibly 
in the second case there is intermediate formation of a hydrazone. 
Methyl propionylacetonitrile yields phenylethylmethylamidopyrazole 
[1: 3:4: 5), which crystallises in large, colourless, hexagonal prisms 
melting at 81°, and boiling at 330° without decomposition. It is very 
soluble in most of the neutral solvents, but not readily in benzene or 
petroleum. It is a stronger base than the preceding compounds, and 
its acetate is only partially decomposed by water. When heated 
with hydrochloric acid in sealed tubes at 120°, the base undergoes 
no change. With sodium nitrite and hy drochloric acid, it yields a 
yellow diazo-derivative, which, when boiled with alcohol, yields the 
phenylethylmethylpyrazole previously obtained by Claisen and 
Meyerowitz. If water is used instead of alcohol, the corresponding 
hydroxy pyrazole is obtained, melting at 104°. The diazo-derivative 
forms crystallisable colouring matters with phenols and amines. 

C. H. B. 

Carbonylorthamidophenol and Thiocarborthamidophenol. 
By S. Cueumickt (J. pr. Chem. [2], 42, 440—445; compare Abstr., 
1887, 477).—When carbonylorthamidophenol is heated with aniline in 
un sealed tube at 200—210°, and the product treated with sulphuric 
acid, decolorised by animal charcoal, and crystallised from alcohol, 
white, brittle needles of the formula C,,H,N:O are obtained. This 
new substance mel s, with decomposition, at 230°, and dissolves in 
most solvents except water; strong hydrochloric acid at 160° decom- 
poses it into orthamidophenol hydrochloride, aniline hydrochloride, 
and carbonic anhydride ; chloride of lime converts it, in acetic acid 
solution, into a chloro-derivative, C,;H,Cl,N,O, melting at 276°. This 
substance is isomeric with Kalckhoff’s ee (Abstr., 


1883, 1110), and must therefore be C H.< 5% eo NPh. 


Nitrocarbonylorthamidophenol, [NH : 0: NO, = 1: 2: 4], crystal- 
lises in long, yellow needles melting at 240—241° (uncorr.; Bender's 
nitranhydro-orthamidophenyl carbonate melts at 256°, Abstr., 1887, 
38). When this compound is treated with potash, it is converted 
into nitrocatechol, [OH : OH: NO, = 1:2:4]), melting at 170° 
(168°. according to Weselsky and Benedikt, Abstr., 1878, 575). 

Orthohydroxyphenylullylthvcarbamide, OH-'C,HyNH-CS:NH-C3H,, 
is obtained by mixing ally] isothiocyanate (1 mol.) with orthamido- 
phenol suspended in alcohol, and leaving the mixture at rest for some 
time. It forms white crystals which melt at 99°, and are more or 
less soluble in all the usual solvents. When it is heated with hydro- 
chloric acid at 130°, it is converted into thiocarborthamidophenul. 

Thiocarborthamidophenol evolves hydrogen sulphide when heated 
above its melting point ; with anm:monia at 200°, it is decomposed into 
carbamidophenol, carbonic auhydr.de, and ammonium sulphide. When 
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an alcoholic solution of iodine is added to thiocarborthamidophenol 
dissolved in sodinm hydroxide as long as the iodine is decolorised, 


crystals of the bisnlphide S.(C<)\>C.H,): (Abstr., 1887, 477) are 


formed ; this substance melts at 110°, and dissolves in most solvents. 


A. G. B. 


Derivatives of Carbonylorthamidophenol and of Thiocarb- 
orthamidophenol. By P. Seipet (J. pr. Chem. [2], 42, 445 —457). 
—Kalckhoft’s anilidocarbamidophenol is more easily obtained than 
Chelmicki’s compound (preceding abstract); this is evidence that 


carbonylorthamidophenol is CHi<\§>CO, for the doubly-linked 
oxygen atom might be expected to be more difficult to displace 
than the group —SH. The ethyl compound, CH.<N#5co, can- 


not be made to react with aniline. The crystals of carbonylorth- 
amidophenol soon lose their lustre in air, being changed to small 
needles ; the author suggests that the unstable crystals are 


CH<$ SC-0H, 


and the stable crystals, cH. <SFSc0. The crystals of thiocarb- 
orthamidophenol do not change, and this is in accord with the general 
belief that the stable form of this compound is CH<DSOSH, a 


formula supported by the fact that by treatment of orthamidophenol 
with thiocarbonyl chloride, the same thiocarborthamidophenol is 
obtained as that obtained by the action of carbon bisulphide on 
carbonylorthamidophenol. 

By the action of ethylorthamidophenol (m. p. 107°5°, not 167°5° as 
given by Forster, Abstr., 1880, 464) on thiocarbony] chloride, a thio- 
carbonylethylamidophenol is obtained which melts at 112°, and boils 
undecomposed above 300°; it is different from Chelmicki’s ethyl 
derivative (Abstr., 1887, 477). This compound is decomposed by 
strong hydrochloric acid at 17° into ethylorthamidophenolcarbonic 
anhydride and hydrogen sulphide, showing that its constitution is 
cH< SE Sos. By heating this derivative with aniline and lead 
oxide, an anilide is, with some difficulty, obtained free from sulphur 
and homologous with Chelmicki’s anilide (previous abstract); the 
difficulty with which it is obtained confirms the double linking of the 
sulphur to the carbon and, therefore, the above formula. 

‘l'o obtain methylorthamidophenol, orthamidophenetoil was methy]- 
ated with methyl iodide in the cold, by which means the hydriodides 
of methylorthamidophenetoil, dimethylorthamidophenetoil, and orth- 
amidophenetoil, and amidophenetoiltrimethylammonium iodide were 
obtained. The last-mentioned crystallises in nacreous, violet-tinted 
leaflets, freely soluble in hot water. The mixture of the three 
methylorthamidophenetoils was heated with strong hydrochloric acid 
at 170°, aud the mixed methylorthamidephenols thus obtained were 
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treated with thiocarbonyl chloride. This treatment yields thiocarb- 
onylmethylorthamidophenol in colourless needles which melt at 128°, 
and boil undecomposed above 300°; strong hydrochloric acid at 170° 
decomposes it into methylorthamidophenol, carbonic anhydride, and 
hydrogen sulphide, so that its constitution is similar to that of thio- 
carbonylethylorthamidophenol (see above). 

Methylorthamidophenol crystallises in colourless leaflets which 
soon oxidise and become brown in air; it melts with decomposition 
at 80°. 


Carborthamidophenol chloride, GH.<) sco, is obtained when 


thivcarborthamidophenol and phosphoric chloride are mixed together 
and the product distilled ; thiophosphoryl chloride passes over below 
130°, and the portion that distils between 130° and 205° separates 
after a time into crystals and an oil; the crystals were not investi- 
gated. The oil is carborthamidophenol chloride ; it boils at 201—202°, 
solidifies in a freezing mixture, and melts at 7°; it is a feeble base 
forming a well-crystallised nitrate and hydrochloride; it is decom- 
posed by water into carborthamidophenol and hydrochloric acid. 
With phenol, it yields two compounds, one of which is a carborth- 


amidophenol phenyl ether, CH<hSC-OPh, melting at 56° and 


boiling at 310°, whilst the other melts at 190° and boils at a much 
higher temperature. With aniline, carborthamidoplenol chloride 
yields Kalckhoff’s anilide. Carborthamidophenol chloride is also 


prodeced when methyl and ethyl thiocarbonylorthamidophenols are 
heated with phosphoric chloride. A. G. B. 


Preparation of Anhydrous Diazo-salts. By E. Knorvenacen 
(Ber., 23, 2994—298).—Up to the present time very few diazo-salts 
have been obtained in the anhydrous condition, the most important 
exceptions being diazobenzene sulphate and nitrate. The author 
finds that all the salts may be readily prepared in the anhydrous con- 
dition by treating the amido-compound in acid alcoholic solution with 
amyl nitrite. To prepare diazobenzene sulphate by this method, 
15 grams of aniline is dissolved in 9—10 parts of absolute, or at least 
95 per cent. alcohol, and 20 grams of concentrated sulphuric acid 
carefully added; aniline sulphate separates at first, but redissolves on 
adding the remainder of the acid. When cold, 20 grams of amy] 
nitrite are added, and the mixture well cooled, ice being pre- 
ferably employed in the preparation of large quantities. After 
10—15 minutes, diazobenzene sulphate usually separates in beautiful 
needles, the whole mass solidifying to a crystaliine magma, which, on 
filtering and washing with alcohol and ether, yields the compound in 
an almost pure condition. If the sulphate doves not separate after 
10—15 minutes, the addition of a few drops of ether causes an 
immediate crystallisation, and a further quantity of the salt may be 
obtained by adding ether to the mother liquor. The diazobenzene 
sulphate thus obtained has all the properties assigned to it by Griess, 
and is more readily prepared in this manner than by his method. 

Diazobeuzene nitrate is most readily prepared by adding rather 
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more than the theoretical quantity of amyl nitr‘te to a cold saturated 
alconolic solution of aniline nitrate containing a little free nitric acid, 
cooling well with ice. On the addition of a small quantity of ether, 
diazobenzene nitrate separates in beautiful needles, which explode, 
when dry, very violently, either on heating or by percussion. 

Diazobenzene chloride, which has hitherto not been obtained in the 
solid condition, is easily prepared in a similar manner to the nitrate ; 
very careful cooling is necessary on adding the amy] nitrite, as the 
diazotisation of aniline chloride proceeds very rapidly. After a short 
time, the salt separates in almost colourless needles, which are col- 
lected, washed with a little alcohol and ether, and dried over sulphuric 
acid ina vacuum. The yield is almost quantitative; the determina- 
tion of chlorine and nitrogen gave numbers agreeing closely with the 
formula C,H;-N.Cl. Diazobenzene chloride decomposes on heating 
with a slight explosion, but only gives a slight detonation by 
percussion. It is soluble in alcohol, but insoluble in ether. benzene, 
and light petroleum; water dissolves it with great avidity, and it 
deliquesces in moist air, undergoing considerable decomposition, but 
is fairly stable in dry air, especially in the dark. 

The following diazo-compounds have also been obtained in the 
anhydrous condition by this method :—The diazo-sulphates of ortho- 
toluidine, paratoluidine, paraphenetidine, paranisidine, and metanitr- 
aniline; the diazo-nitrates of ortho- and para-toluidine; the diazo- 
chlorides of paratoluidine, paraphenetidine, and paranisidine. 

H. G. C. 

Action of Alkalis on Acid Salts of Diazobenzene: Ethyl 
Diazobenzoate. By T. Currivs (Ber., 23, 3033—3036).—By 
heating diazubenzene sulphate with the calculated quantity of barium 
hydroxide and extracting with etier, a very volatile, feebly basic 
compound is obtained which is volatile with steam, melts at —3°, 
and has an odour resembling that of rose water; although no evolu- 
tion of nitrogen could be detected, analysis shows that only 2 atoms 
of nitrogen are combined with 3 benzene nuclei. A corresponding 
compound may be prepared in the same manner from ethyl meta- 
diazobenzoate sulphate. No hydrazine could be detected in the 
mother liquors, and only in one experiment, with aluminium and 
alkalis, was any formed by the reduction of the compound in either 
acid or alkaline solutions. Attempts to prepare diazobenzene, by 
the action of silver nitrite on dry aniline hydrochloride dissolved in 
some indifferent medium, were unsuccessful, diazoamidobenzene 
being the sole product, and, in a similar manner, ethyl metamido- 
benzoate yields ethyl diazoamidobenzoate. Diazoamidobenzene may 
be prepared by mixing very dilute, cold, aqueous solutions of aniline 
hydrochloride and sodium nitrite ; after washing with cold water, the 
product is quite pure. The potassium and silver salts of diazo- 
benzene, prepared according to the met'1od described by Griess, were 
found on analysis to contain only two-thirds the theoretical quantity 
vf nitrogen, the proportion being 6 atoms of varbon to 1 of nitrogen. 
The quantity of metal present agreed closely with the theory. The 
author is unable to assign any formula to these compounds. 


J. B. T. 


56 ABSTRACTS OF CHEMICAL PAPERS. 


Hydrogen Nitride (Azoimide). By T. Curtius (Ber., 23, 
N 
3023—3033).—Hydrogen nitride, No>NH, is formed, under certain 


conditions, by the action of sodium nitrite on hydrazine hydro- 
chloride; the reaction is strictly analogous to the formation of 
nitrogen from ammonium chloride and sodium nitrite. To obtain it 
in this manner is, however, a matter of considerable difficulty, and it 
is best prepured from hijpurylhydrazine in the manner described 
below. 

Benzoylhydrazine, NH,-NHBz, is formed on mixing molecular pro- 
portions of ethyl benzoylglycollate and hydrazine hydrate ; it crystal- 
lises from alcohol in large, lustrous plates, melts at 112°, reduces 
alkaline copper solution in the cold, and dissolves in cold water, but 
is only sparingly soluble in ether. It is not changed on boiling with 
water, but is hydrolysed by the action of dilute alkalis. The same 
compound is also obtained by the action of hydrazine hydrate on 
ethvl benzoate. 

Benzoylbenzalhydrazine, NHBz:-N:CHPh, is prepared by adding 
benzaldehyde to benzoylhydrazine in molecular proportion, and is 
deposited from alcohol in long, colourless crystals which melt at 203°, 
are very sparingly soluble in ether, and insoluble in water. 

Symmetrical dibenzoylhydrazine, NHBz-NHBz, is obtained by 
boiling benzoylhydrazine ; it erystallises from alcohol in silky needles 
melting at 233°, and is hydrolysed by treatment with acids or 
alkalis. 

On heating a cold aqueous solution of benzoylhydrazine with an 
equal molecular proportion of sodium nitrite, and acidifying with 


acetic acid, benzoylazimide (benzote nitride), NO NBs separates as an 


oily liquid which solidifies after some time. It crystallises in colour- 
less prisms which meli at 29—30°, explodes on heating, and is volatile 
with steam. By treatment with alkalis, it is hydrolysed, but under- 
goes no change on boiling with acids; it reduces ammoniacal silver 
solution, but has no action on alkaline copper solution; it has a 
powerful odour resembling that of benzoic chloride, and rapidly 
attacks the skin. 

Hydrazinacetic acid (amidoglycocine), NH,-NH-CH,-COOH, is pre- 
pared by acting with ethyl benzoylglycollate (1 mol.) on hydrazine 
hydrate (2 mols.) ; the benzoylhydrazine which first separates is 
removed, and after some time the acetic acid derivative is deposited 
from the mother liquor ; it is purified by repeated recrystallisatiun from 
alcohol, and forms large, lustrous plates, which melt at 93°,and are in- 
soluble inether. It has a sweet taste, gives with alkaline copper solution 
a deep violet colour, and, on warming, a precipitate of cuprous oxide. 
A red colour is produced with neutral ferric chloride solution, and 
ammoniacal solution of silver is reduced in the cold. The compound 
is hydrolysed by warming with acids or alkalis. Benzalhydrazine- 
acetic acod, CHPh:N-NH-CH,‘COOH, is formed by the action of 
benzaldehyde on the previous compound, and crystallises from alcohol 
in silky, lustrous needles melting at 156°5°. Hippurylbenzalhydrazine, 
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NHBz:CH.:CO-NH:NH,, is prepared by adding the calculated quantity 
of hydrazine hydrate to an alcoholic solution of ethyl hippurate ; it 
crystallises from alcohol in colourless, lustrous needles which melt at 
162°5, and are sparingly soluble in ether; the yield is 9U per cent. 
The compound reduces ammoniacal silver solution in the cold; with 
alkaline copper solution, a green colour is produced, and after some 
time reduction occurs. Hippurylbenzalhydrazine, 


NHBz:CH,°CO-NH:N:CHPh, 


is formed by the action of benzaldehyde on the previous compound, 
and crystallises from alcohol in lustrous plates which melt at 182°. 
By the action of acetic acid and sodium nitrite at 0° on an aqueous 
solution of hippurylhydrazine, a compound is obtained crystallising 
from alcohol in colourless needles which melt at 98°; it is probably 
either nitrosohippurylhydrazine, NHBz:CH,CO-N(NO)-N Ha, or nitroso- 
hydrazine hippuric acid, NO-NH:N:CPh'NH°CH,°COOH ; by treat- 
ment with acids or alkalis, azoimide and hippuric acid are formed ; on 
boiling with water, an indifferent gas is produced, together with a 
very insoluble substance that has not yet been investigated. The 
nitroso-compound readily dissolves in alkalis or ammonia, and the 
solution exhibits a beautiful blue fluorescence. On adding silver 
nitrate to the ammoniacal solution, a white, explosive, silver salt is 
precipitated. 

Azoimide may be obtained from benzoylhydrazine or hydrazine- 
acetic acid, but is best prepared from the hippuryl compound by 
dissolving it in dilute suda, and decomposing the boiling solution 
with dilute sulphuric acid; the azoimide distils over with the steam, 
and is passed into neutral silver nitrate solution, the precipitated silver 
salt is collected, washed with water, dried at 60—70°, and treated with 
dilute sulphuric acid. By repeating this process, a solution is obtained 
containing 27 per cent. of azoimide; on bringing the solution into 
contact with ammonia, thick, white vapours of the ammonium salt 
are formed. Azoimide itself is a gas, having a particularly nauseous 
odour, and resembling hydrogen chloride in its general properties. 
It is very soluble in water, and on distillation a concentrated solution 
passes over; the distillate gradually becomes weaker until equilibrium 
is established, a solution of definite strength being obtained which 
boils constantly. A piece of blue litmus paper held over the solution 
turns red. Iron, zinc, copper, aluminium, and magnesium readily 
dissolve in a 7 per cent. solution of the gas, hydrogen being evolved. 
Gold and silver also appear to be attacked. Azoinide is liberated by 
the action of dilute sulphuric acid on any of the salts; with concen- 
trated sulphuric acid, the azoimide is itself decomposed, Barium 
nitride, N,Ba, is obtained in lustrous, hard crystals which are readily 
soluble in water, and explode with a green flash on heating. Silver 
nitride, N;Ag, crystallises in prisms which melt at about 250° with a 
Violent explosion. J. B. T. 


Action of Acid Chlorides on Acid Amides. By A. Picrer 
(Ber., 23, 3011—3016).—Benzanilide and acetic chloride are formed 
on heating benzoic chloride and acetanilide at 140°; the same result is 
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obtained if the compounds are dissolved in toluene. This reaction is 
found to be a general one, both for the aromatic and fatty amides and 
chlorides; and the author explains it by assuming that an additive 
compound is first formed which then decomposes, the radicles containing 
the least number of carbon atoms combining with the chlorine, whilst 
the higher carbon derivatives unite with the amide complex. The 
production of benzanilide, for example, would be preceded by the 
formation of the hypothetical compound acetobenzanilide hydro- 
chloride, NHPhBzAcCl. These observations contirm those of Paal 
and Otten (compare Abstr., 1890, 1415). a By Bs 


Action of Sodium on Acid Amides. By T. Currtus (Ber., 23. 
3037—3041).—Sodium benzamide, COPh:NHNa or ONa:CPh:NH, is 
prepared by boiling a benzene solution of benzamide with rather less 
thau the calculated quantity of sodium. The operation takes about 3v 
hours, the precipitated salt is separated, treated repeatedly with ether in 
an extraction apparatus, and dried over sulphuric acid and quicklime. 
It is a white, crystalline powder, insoluble in ether, chloroform, or 
benzene ; it is very readily decomposed by water, or by dissolving in 
alcohol, but is not hygroscopic, and on distillation, yields benzene, soda, 
ammonia, and a little benzonitrile. 

Sodium dibenzamide, NBz,Na, is obtained by dissolving dibenz- 
amide in xylene, and boiling the solution for 3U hours with a slight 
excess of sodium ; no evolution of ammonia occurs ; the product crys- 
tallises from ether in small, white, lustrous plates which melt at 150° 
and resolidify on heating to 230°, and then do not melt at 300°. The 
solid is readily soluble in water. On distillation, sodium dibenz- 
amide yields only traces of benzene; it is much more stable than the 
benzamide salt, and a recently prepared aqueous solution gives pre- 
cipitates with the salts of many of the heavy metals. 

By the action of sodium on acetamide, considerable quantities of 
ammonia are evolved, and a viscid liquid separates, which after some 
time becomes crystalline; it contains nitrogen, and is possibly sodiwm 
diacetamide, N Ac,Na. 

By the action of iodine on finely divided sodium benzamide, or 
sodium dibenzamide suspended in ether, additive compounds are 
formed which readily erystallise, but do not show a constant composi- 
tion. Benzamide and iodine give the compound NH,BzI-NH,Bzl (?), 
crystallising in long, slender, olive-green prisms, which exhibit pleo- 
chroism and melt at 110—112° without decomposition. The com- 
pound is stable in air, and insgluble in water, but readily dissolves 
in glacial acetic acid; cn shaking with mercury, benzamide and 
mercuric iodide are formed, whilst by distillation, or on boiling with 
water or alcohol, it is decomposed into iodine and benzamide. 
Iodine and dibenzamide give a compound, NH,Bz,I,, which crystal- 
lises in large, green prisms melting at 118—120°; it is readily soluble 
in chlorofurm, aud resembles the preceding substance in properties. 

Tribenzamide, N Bz;, is formed together with dibenzamide by treating 
benzamide with excess of benzoic chloride; it is very sparingly 
soluble in alcohol, and is deposited in silky, lustrous needles which 


melt at 202°, sublime without decomposition, and yield benzoic avid 
and ammonia when boiled with soda. 
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a-Toluamide and its Derivatives. By A. Purcorm (Gazzetta, 
20, 172—178).—When benzonitrile is treated with concentrated 
sulphuric acid (sp. gr. = 1°82), an energetic reaction takes place, and 
a-toluwmide (phenylacetamide) is formed. An almost theoretical 
yield is obtained if the proportion of the acid used contains the 
quantity of water theoretically necessary for the transformation. 

Chloralphenylacetamide, prepared by heating a mixture of anhydrous 
chloral and pherylacetamide in molecular proportion for half an hour, 
crystallises from alcohol in minute, nacreous scales which melt at 
145°, and dissolve in alcohol and in boiling ether and benzene. 

Phenylacetylhydrazine, CH,Ph-CO-NH-NHPh. — Phenylacetamide 
reacts with phenylhydrazine like furmamide, acetamide, &c., accord- 
ing to Justus’ equation R-CONH, + NH.NHPh = R-CONH-NHPh 
+ NH;. A mixture of the amide and phenylhydrazine in molecular 
proportion is heated at 120—130°; the product crystallises from 
alcohol in colourless scales which melt at 175—176°, and are mode- 
rately soluble in warm alcohol. 

When phenylacetamide is heated with aniline in molecular propor- 
tion, at about 150°, ammonia is evolved, and the product, after repeated 
precipitation with water and recrystallisation from alcohol, yields 
nacreous scales which melt at 116—117°, and are readily soluble in 
alcohol. This compound seems to be identical with Ho!mann’s 
a-toluylanilide. 

Phenylacetylparatoluidide is obtained by heating the amide with para- 
toluidine at 160—180° until the evolution of ammonia ceases. It 
crystallises in small, transparent tables which melt at 135—136°, and 
dissolve readily in alcohol and ether. S. B. A. A. 


Conversion of Nitriles into Imido-ethers. By A. Pinner 
(Ber., 23, 2917—2919).—1t has been shown that imido-ethers are 
formed by the action of hydrogen chloride on a mixture of an alcohol 
and a nitrile. Further experiments have shown, however, that certain 
eromatic nitriles, in which a carbon atom, in the ortho-position 
relative to the CN group, is linked to another carbon atom, are in- 
capable of forming imido-ethers. It is also found that orthodicyanides 
only form monimico-ethers. The first of these conclusions is formed 
from a study of orthocyanotoluene, paracyanotoluene, paracyano- 
xylene, a-cyanonaphthalene, and metacyano-xylene [Me : Me: CN = 
1:3:4], whilst the second is deduced from the investigation of 
metadicyanotoluene [Me : CH: CN= 1: 3: 4]. J. B. T. 


Diphenyloxycyanidine. By A. Pinner (Ber., 23, 2919—2922 ; 
compare Abstr., 1890, 496).—Ethyl benzamidylcarbamate, 
NH‘CPh:NH-COOEt, 
is prepared by the action of aqueous soda and ethyl chlorocarbonate 
on benzamidine hydrochloride; it crystallises from alcohol in thick, 
white prisms which melt at 57--58°, and are almost insoluble in water. 
On heating the compound to about 150°, decomposition takes place, 
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alcohol and ethyl carbamate are eliminated, and diphenyloxycyanidine 
(m. p. 289°) is formed. By the action of alcoholic ammonia on the 
latter substance, it is converted into benzamidine and ethyl carbamate, 
whilst with aqueous ammonia, benzamide and urethane are formed. 
Dibenzamidylearbamide, CO(NH-CPh°NH),, is obtained by the 
action of carbony! chloride on benzamidine; diphenyloxycyanidine is 
also produced during the reaction, and the two compounds cannot be 
completely separated ; it crystallises from alcohol in prisms which are 
soluble in soda, and melt at 229° with evolution of ammonia. The 
compound is completely converted into diphenyleyanidine on heating 
above its melting point. Experiments with propionamidine were un- 
successful. By the action of carbonyl chloride on capronamidine 
dicapronamidinebiuret, NH(CO- NH: CH,,: NH), is obtained, crys- 
tallising from alcohol in stellate groups of slender, white needles 
melting at 236°. J. B. T. 


Amidines. By A. Pinner (Ber., 23, 2923—2927 ; compare Abstr., 
1889, 1004).— Ethenyldiphenylureid, NHPh-CO-N:C Me-NH-CO-N HPh, 
is formed by the action of phenyl cyanate on acetamidine ; it crystal- 
lises from acetone in small, slender needles, melts at 169°, and 
yields acetylphenylearbamide on boiling with 6—8 parts of 50 per 
cent. acetic acid solution. 

Propenyldiphenylureid, NHPh-CO-N:CEt-NH-CO-NHPMA, is prepared 
from propionamidive in a similar manner to the ethenyl derivatives, 
and erystallises from acetone in slender, white needles melting at 
169—17.°. On distillation, it yields diphenylcarbamide, whilst on 
boiling wik ch dilute acetic acid, propionylphenylcarbamide is formed. 

Action of Aldehydes on Benzamidine.—Further investigation 
renders it probable that the compound obtained by the action 
of benzaldehyde on benzamidine (loc. cit.) .is diphenyl dicyanide, 
CyHypN., and not benzylidenebenzamidine, C,,H;.N., as stated. 
Lophine is also formed im a very small quantity during the reaction. 
A yellow, amorphous product of the formula C,;H,,N,0, is obtained by 
the action of acetaldehyde on benzamidine; it melts below 100°, is 
soluble in alcohol, ether, and chloroform, but insoluble in water or 
light petroleum. It yields an amorphous platinochloride, which melts 
at about 108°. On heating the base at 130°, and treating the product 
with hydrochloric acid and platinum chloride solution, an amorphous 
platinechloride is formed which melts at 183° with decomposition, and 
is probably a purer preparation of the above lower melting compound. 

J. B. T. 

Action of Benzamidine onthe Ethereal Salts of Aromatic 
Orthohydroxy-acids. By A. Pinner (Ber., 23, 2934—2941).—By 
the action of sodiam hydroxide (2 mols.) on ethyl salicylate and 
benzamidine hydrochloride, crystals are obtained froin which benz- 
amidine salicylate may be separated by treatment with acetone; it is 
deposited in large prisms which melt at 2U2°, and are readily soluble 
in water or alcohol. The residue remaining after the extraction with 
acetone forms slender, yellow needles melting at 246°. It is insoluble 
in organic media or in aqueous soda, and gives a red colour with 
concentrated sulphuric acid. The same compound may be prepared 
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in larger quantity by heating an ethereal solution of benzamidine 
with ethyl salicylate at 40° for 10—12 hours ; the ether is evaporated, 
und the residue boiled out with water. The substance has the 
formula C.,H,;N;0, and is formed by the elimination of water, 
alcohol, and ammonia from 1 mol. of ethyl salicylate and 2 mols. of 
benzamidine. The acetyl compound, C,,H,,N,O-Ac, is prepared by 
treatment with acetic anhydride and zine chloride, and crystallises 
from alcohol in colourless, lustrous prisms melting at 140—141°. 

On adding hydrochloric acid to the alkaline filtrate obtained after 
the separation of the benzamidine salicylate, benzamide salicylate is 
precipitated ; it crystallises from hot water in silky, lustrous plates 
which melt at 120°. The compound had been previously prepared 
(compare Abstr., 1889, 1004), but its constitution was unknown. 

By the action of benzamidine on the methyl salts of the hydr- 
oxytoluic acids, compounds are obtained corresponding in properties 
and constitution to the above salicylic acid product. The derivative 
of orthohydroxytoluic acid [COOH : OH: Me = 1: 2: 3] melts at 
214°; that of metahydroxytoluic acid |1: 2: 4], at 235°; whilst the 
product from parahydroxytoluic acid [1:2 : 5] melts at 202°. All 
these compounds are insoluble in acids and alkalis, and are exceed- 
ingly difficult to burn. Paradihydroxybenzoic acid [COOH : OH: OH 
= 1:2:5] also condenses with henzamidine; the compound is 
deposited from benzene in small, nodular crystals, melting at 
26.5--266°, with previous softening at 250°. 

The formation of the above compounds probably takes place in two 


stages; in the case of salicylic acid, the hypothetical intermediate 


product has one vr other of the formule 
NH‘CPh-NH-C(C,H,OH):N-CPh:NH_ or OMeCr artes 


awmonia is then eliminated, the constitution of the final product being 
represented by the formule 


op 58 NH—CPI 
CON—OPHIN and CH<OO N-cpy>N respectively. 
C,H,—O 
On heating ethylpbloroglucinoltricarboxylic acid with benzamidine 


for two hours at 130°, 2 mols. of carbonic anhydride are eliminated 
and a compound is formed to which the formula 


CHLOH)<O (o> (OH: N:C =1:2:3] 
is given. J. B. T. 


Imido-ethers. By A. Pixner (Ber., 23, 2942—2956).—Imipo- 
ETHERS FROM ‘{RIMETHYLENE CyanipE.—Trimethylene cyanide is pre- 
pared by mixing trimethylene bromide with 2°5 parts of 85 per cent. 
ilcohol, and adding %-part of finely divided potassium cyanide; after 
boiling for 5—6 hours, the product is filtered, the greater part of the 
ulcohol removed, the residue dissolved in water, and extracted with 
ether; after distilling off the ether, the crude product is fraction- 
uted ; the yield is 85 per cent. of theory. The hydrochlorides of glutar- 
amidy! ethyl ether and glutaramidyl methyl ether are unstable. Glutar- 


62 ABSTRACTS OF CHEMICAL PAPERS. 
amidyl isobutyl ether hydrochloride, C;sH,[ C(NH)-O-CH,-CHMe,. HCl}, 
is readily soluble in water or alcohol and crystallises in plates. By 
the action of water, ammonia is eliminated, and isobu/yl glutarate, 
C;H,(COO-CH."CHMe,)., is formed; it is a viscid liquid boiling at 
270°. On heating the imido-ether hydrochloride, it softens at 110°, 
and at higher temperatures decomposes into glutarimide, isobutyl 
chloride, and isobutylamine hydrochloride. By the action of aqueous 
ammonia, it is converted into glutaramide, C,;H,(CO-NH,)., which is 
soluble in water or alcohol, and melts at 176° with evolution of 
ammonia. On treatment with alcoholic ammonia, isobatyl alcohol 
and ammonium chloride are eliminated, and an additive compound is 
formed consisting of the hydrochlorides of glutaramidine and glutar- 
imidine in molecular proportion ; on dissolving it in water, the imidine 
is formed, but it could not be isolated on account of its great solubility. 
On evaporating the mother liquor from the above additive com- 

mand, large rhombic crvstals of gluturamidine hydrochloride, 
C,H,{/ C(NH)NH,,HCl1}, + 2H,O, are obtained, which are readily 
soluble in water or alcohol but cannot be recrystallised ; the hydrated 
salt melts at 79°, and the anhydrous compound at 189°. The platino- 
chloride is deposited in flat, yellow prisms which melt at 214° with 
decomposition. Glutarimidyl acetate, C;H.[C(NH)OAc},, is prepared 
by the action of acetic anhydride and sodium acetate on glutaramid- 
ine hydrochloride, and crystallises in small, lustrous needles melting 
at 210-—211°. 

By the action of primary amines on the hydrochlorides of glutar- 
imido-ethers, substituted glutarimidines are formed, the hydro- 
chlorides and platinochlorides of which are excessively unstable. 
Diethylglutarimidine platinochloride (Cs5H,N;Et,)2,H2,PtCl,, is obtained 
in yellowish-red crystals which meit at 179°. Secondary amines yield 
tetra-substituted glutarimidines ; neither the free bases nor the hydvro- 
chlorides could be obtained in a pure state. 

T-tramethylglutarimidine platinochlor ile, 

1(N Me.)~ 
[CHIN Mey >N JoH.PtCl, 
is deposited in dark-red, cubical crystals which darken at 190°, and 
melt at 210° with decomposition. The corresponding tetrethyl com- 
pound crystallises in long, dark red needles, melting at 141°. The 
tetrupropyl derivative forms reddish-yellow crystals melting at 178°. 
Dibromotetrapropylglutarimidine hydrobromide, 
N Pr«, 
CH< GNP rei} >N,BrsHBr, 
is prepared by the action of bromine on the hydrochloride, and 
crystallises in long, reddish-yellow needles which melt at 86°, and are 
very sparingly soluble in water. 

ImrpO-ETHERS OF HYDROXYPROPIONITRILE AND PHENYLHYDROXYACETO- 
NITRILE.—The methyl and eftiyl ethers of hydroxypropimide are very 
unstable; the hydrochloride of the propyl ether, 

OH-CHMe-C(NH)OPr*,HCI, 


forms long, colourless needles which melt at 68—69° with decomposi- 
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tion. The corresponding amyl derivative is deposited in slender 
needles melting at 69°. By the action of alcoholic ammonia, hydrozxy- 
propamidine hydrochloride, OH:-CHMe:C(NH)-NH:,,HCI, is formed, 
crystallising from alcohol in flat needles which melt at 171°. The 
nitrate softens at 78°, and melts at 84°. 

Dimethyllactamidine Ihydrochloride, OH*CHMe-C(N Me):NHMe,HCI, 
is prepared by the action of methylamine on the imido-amy] ether, 
and is deposited in colourless, rhombic crystals, melting at 215°. 
Attempts to prepare an asymmetrical dimethyl derivative by the 
action of dimethylamine were unsuccessful. 

Diacetylphenyllactamidine, OAc‘CHPh:C(NH)-NHAe, is obtained 
on treating phenylhydroxyacetamidine with acetic anhydride and 
sodium aceiate, and melts at 210°. 

Hydroxy benzylmethylhydrocypyrimidine, 


OH-CHPh:C<N.G(oH) > CH, 


is formed on mixing phenylhydroxyacetamidine, ethyl acetoacetate, 
and sodium hydroxide in molecular proportion; it crystallises from 
amyl alcohol in long needles which melt at 216°, and are sparingly 
soluble in water, aleohol, ether, or benzene, but readily dissolve in 
dilute alcohol, alkalis, and acids. The hydrochloride crystallises in 
needles melting at 217° with previous softening at 212°. The picrate 
forms slender, yellow needles melting at 175°. The silver salt is 
white and sparingly soluble. 
N—CMe 


The acetyl derivative, OAc'CHPh'C<y.C(9H)> CH, is formed 


by the action of acetic anhydride ; it melts at 170°, and yields a white, 
amorphous silver salt. The picrate forms slender, yellow needles which 
melt at 160° with decomposition ; the hydrochloride melts at 188°. 

The benzoyl derivative, OBeCHPhCCN Gio > CH, is formed by 
the action of benzoic chloride on the pyrimidine, and melts at 
205—20x°. The hydrochloride crystallises from glacial acetic acid in 
stellate groups of small needles melting at 240°. Hydrorybenzyl- 
phenylhydroaypyrimidine, OH-CHPhC<Y GOH > CH, is prepared 
from the amidine and ethyl benzovlacetate; it crystallises in fine 
needles which melt at 218°, with previous softening at 212°. Hydrowy- 
benzyldimethylhydroaypyrimidine is formed from ethyl methylaceto- 
acetate and melts at 155°. It yields a white, amorphous silver salt. 
The acetate crystallises in stellate groups of lustrous needles, which 
decompose at 100°. Hydroxybenzylmethylethylhydroxypyrimidine, 
OH-CHPhC< Go Hy >CEt from ethyl ethylacetoacetate, crystal- 
lises in small needles which melt at 148—152°. 

IMIDO-ETHERS FROM ORTHO- AND PARA-ETHOXYBENZONITRILE.—Ortho- 
ethoxy benzonitrile. OEt-C,H, CN, is a yellow, viscid, bitter liquid, which 
boils at 258°, is volatile with steam, and miscible with alcohol, ether, 
or light petroleum. The preparation of the pure imido-ether is a 
matter of some difficulty ; the nitrile is therefore treated with alcohol 
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and hydrogen chloride, and the product converted into ortho-ethoxy- 
benzamidine hydrochloride, OEt-‘CsHyC(NH)-NH2,HCI, by the action 
of alcoholic ammonia; it is deposited in short, colourless, hexagonal 
crystals melting at 218°. Ortho-ethoxyphenylmethylhydrozy pyrimidine, 
OEt-CHeC<N GOH) > CH is formed from the amidine and ethyl 
acetoacetate, and melts at 146°. 

Para-ethoaybenzonitrile is deposited in long, yellow, rhombic erystals 
which melt at 69°, boil at 258°, and resemble the ortho-compound in 
properties ; the preparation was not quite pure. Para-ethoxybenz- 
imidoethyl ether hydrochloride, OEC,HyC(NH)-OEt, HCl, crystallises 
in white needles which decompose on heating into ethyl chloride and 
para-ethoaybenzamide, OKt:C,HyCO:N H, ; t'is same compound is also 
formed by the action of soda on the amidine hydrochloride, and is 
deposited in long crystals melting at 206°. Paru-ethowybenzamidine 
hydrochloride, OEt-CsHyC(NH)-NH,.HCI, is prepared by the action 
of alcoholic ammonia on the crude imido-ether, and is deposited 
from alcohol in long, hexagonal crystals melting at 260°. On treating 
the free base with ethyl acetoacetate, para-ethoxyphenylmethylhydroay- 
pyrimidine, OF CH CCN GOH) > CH: is obtained, crystallising 
from alcohol in short, white prisms which melt at 204°. The same 
compound is formed by the action of ethyl acetomalonate on the 
umidine, carbonic anhydride being eliminated. Pura-ethoxyphenyldi- 
methulhydroaypyrimid:ne, ORt- CH CCKR GOH Cue. is prepared 
from ethyl methylacetoacetate, and crystallises from alcohol in small 
prisms melting at 216°. Ethyl ethylacetoacetate yields the correspond- 


ing ethylmethy! derivative, Ot CHC c(GHy>CEt crystallising 
from alcohol in long needles which melt at 194°. Para-ethoxypheny!- 


me thylbenzylhydroaypyrimidine, OF CHeCKQ GH CCH, is 
formed from ethyl beuzylacetoacetate, and crystallises from alcohol, 
in which it is very soluble, in lustrous needles melting at 242°. Paru- 


ethoaydiphenylhydroxypyrimidine, OEt CH CKY GOH) >CH: from 
ethyl benzoylacetate, crystallises from alcohol in broad needles which 
melt at 2,4°. Paru-ethorybenzamidine para-ethuxyphenylhydroxy- 
pyrunidinecarboxylate, 
4.0 uc N:C(COOH . 
OEt-C.HC<N (OH > CHLOEt-CH.C(NH)N Hh, 
is formed by the action of ethyl oxylate on the amidine, and is 
deposited from alcohol in long, white, lustrous crystals melting at 
28u°, with previous softening at 275°. The free acid crystallises from 
alcohol in short needles which melt at 248° with decomposition. 
‘Ss % 4 

Compounds containing the Group C,N,O,. By A. F. Hotteman 
(Ber., 23, 298—3001).—In the hope of obtaining compounds re- 
luted to the dinitrosacyls (Abstr., 1889, 50), the author has examined 
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the action of benzoic chloride on mercuric fulminate. The results are, 
however, not so simple as was expected, two crystalline compounds of 
yuite a different constitution being formed. Mercuric fulminate, 
obtained according to de Bruyn’s method (Ber., 19, 1370), and 
well washed with water, alcohol, and ether, was allowed to remain 
quietly in a cool place with an equal weight of benzoic chloride for 
5-—7 days; after that time, the fulminate had disappeared, and was 
replaced by a hard, greyish-white mass. On adding water to the 
latter, carbonic anhydride is evolved, and mercuric chloride passes into 
svlution. The insoluble matter, after washing with cold water, is 
extracted with hot water, which takes up a white, crystalline com- 
pound, free from mercury, but containing nitrogen and melting at 
107°. The residue is for the most part soluble in acetic acid, and 
crystallises out on cooling in beautiful needles which melt at 197°, 
and have the composition C,;H,.N,O;, as shown by the results of the 
analysis and molecular weight determination by Raoult’s method. On 
boiling with alkalis, it is converted into benzoic acid, ammonia, and 
carbonic anhydride, and it is therefore probably dibenzoylcarbamide, 
but whether it is the symmetrical or asymmetrical compound has not 
yet been proved. The compound melting at 107° is also being more 
closely investigated, and it is hoped that the formation of these sub- 
stances may throw some light on the constitution of fulminic acid. 
By the action of benzoic chloride on potassium fulminate, a com- 
pound was obtained which also melts at 197°, but is not identical 
with dibenzoylearbamide. lt appears to be a mixed anhydride of 
benzoic and fulminuric acids. H. G. C. 


Compounds of Phthalimide with Phenols. By O. Osrersetzer 
(Monatsh., 11, 424—428).—The author has prepared the so called 
‘*resorcinulphthalimidesulphonic acid” of Reese (German Patent 
No, 44,268, 1887) by the action of sulphuric acid on a mixture of 
phthalimide (1 mol.) and resorciuol (2 mols.). The compound has the 
formula C..H,,;0;NS, but does ap; ear to be a sulphonic acid. It yields 
a sodium derivative, CH,;,NO,SNa + 7H.O, which, when precipitated 
from its aqueous solution by means of alcohol, forms dark-co!oured 
crystals ; and a diacetyl compound, C..H,,O,NSAc,, which is soluble 
in aleohol and chloroform, and may be obtained as a yel!owish-green, 
ciystalline powder, by cooling a saturated solution in avetic acid. 

G. T. M. 

Dihydrobenzaldehyde. By A. Eicnencrin and A. Ernnorn 
(Ber., 23, 2870—2887 ; compare Abstr., 1887, 741).—The compound 
formed by the action of alkaline carbonates on the salts of antydro- 
ecgonine dibromide proves not to be the analogue of orthobromo- 
cinnamene, as stated, but isa mixture of methyl tetrahydropyridyl- 
acetylene and dihydrobenzaldehyde; the small quantity of bromine 
previously found is due to the presence of unaltered anhydroecgonine 
dibromide. Methylamine is also formed in some quantity during the 
reaction, 

Dibromanhydroecgonine dibremide hydrubromide, 

C;NH;Me-CHBr-CHBr-COOH,HBr,Br, {Me : CH = 1: 2], 
is prepared by heating anhydroecgonine hydrochloride with 2 parts of 
VOL. LX. f 


66 ABSTRACTS OF CHEMICAL PAFERS. 


bromine on the water-bath for 3—4 hours. It crystallises in well- 
developed, red, rhombic -prisms, which melt at 145° with decom- 
position, and exhibit strong pleochroism. After remainining for a 
few hours, the compound gives up bromine, and it is also decomposed 
by dissolving in alcohol, glacial acetic acid, or ethyl acetate. It is in- 
soluble in water, ether, chloroform, and light petroleum. 
Anhydroecgonine dibromide hydrobromide, 
C;NH,Me-CHBr-CHBr-COOH, HBr, 
is obtained by the decomposition of the previous compound in a current 
of steam ; it is deposited from alcohol, glacial acetic acid, or water in 
long, monoclinic prisms melting at 187—188° with decomposition. 
From dilute aqueous solution, tetragonal double pyramids are de- 
posited, which contain 3 mols. H,O and melt at 181—182° with 
decomposition. On exposure to air, these crystals become converted 
into the anhydrous modification. 
Anhydrvecgonine dibromide hydrochloride, 
C;NH,Me-‘CHBr‘CHBr-COOH,HCI, 

is formed by the action of silver chloride on the hydrobromide. It 
cerystallises in long, monoclinic prisms melting at 173—174° with de- 
composition, and also in tetragonal octahedra, which contain water of 
crystallisation and melt at 169—170°. By the action of alkalis or 
alkaline carbonates on the salts of anhydroecgonine dibromide, 
methylamine, carbonic anhydride, and hydrogen bromide are elimi- 
nated, and dihydrobenzaldehyde is obtained. If, however, the action 
is allowed to proceed in the cold, several intermediate products may 


be isolated. 

a-Bromecgonine lactone, CR<Sa a> CHCH<G 2B '>co, is 
prepared by treating a salt of the dibromide with 2 parts of a satu- 
rated solution of potassium carbonate, or by the action of ammonium 
hydroxide or sodium hydroxide at 0°. It is extremely scluble in 
water, insoluble in absolute alcohol, and crystallises from acetone in 
small, cubical crystals which melt at about 150° with evolution of 
carbonic anhydride. The hydrochloride is deposited from dilute 
aqueous solution in tetragonal octahedra which contain 3 mols. H,O, 
and melt at 197—198° with decomposition ; the compound crystallises 
from alcohol, from glacial acetic acid, or from conceutrated aqueous 
solution in anhydrous, monoclinic prisms which melt at 203—204° 
with decomposition. The hydrobromide -is also dimorphous; the 
anhydrous, monoclinic modification melts at 179°, and the tetragonal 
form melts at 174°. The aurochloride, CHH,NO,Br,HAuCl, + 12H,0, 
crystallises from water in tufts of long, golden-yellow needles which 
melt at 211°; on exposure to air, the crystals become anhydrous and 
melt at-216°. The lactone does not yield a methy] salt ; on boiling 
with water, carbonic anhydride is eliminated, and a compound of the 
formula ©;N H;Me-C;H;9;,HBr is formed in very small quantity ; it 
crystallises from dilute alcohol in monoclinic prisms melting at 175°. 

w- Bromo-| -3-4-methylte'rahydropy ridylethylene, 

c C;NH,Me-CH:CHBr, 

is: prepared. by: heatinga glacial acetic acid solution of the lactone in 


ff 
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a‘sealed tube for 5 to 6 hours at 170°; the product is poured into water, 
an the solution neutralised with sodium carbonate aud extracted 
with ether; on treating tle ethereal solution’ with hydrochloric 
acid and auric chloride, the awrvchloride is formed ; it crystallises in 
short, yellow needles which melt at 174°. On boiling with water, the 
auric salt of methyltetrahydropyridylacetylene is formed (see below). 
The same base is also obtained by the fusion of thé lactone, or by 
boiling it for some time with glacial acetic acid or acetic anhydride. _ 

On boiling dibromecgonine dibromide hydrobromide with aqueous 
potassium carbonate, and distilling the solution in a current of steam, 
a yellow, oily liquid is obtained ; this is dissolved in ether and the 
solution washed with hydrochloric acid; the acid liquid is neutralised 
with soda and extracted with ether ; on evaporation, methyltetrahydro- 
pyridylacetylene, CNH;Me-C:CH remains as a colourless, basic, viscid 
liquid. The aurochloride crystallises from dilute alcohol in brownish- 
yellow cubes or flat, yellow needles which melt at 177°5—178°5°. 
Dihydrobenzaldehyde, OH<oer GH>C-CHO, is formed, together 
with the previous compound, from which it is separated in the manner 
described. ‘It is best prepared by heating an aqueous solution of 
anhydroecgonine dibromide hydrobromide with 0°5 part of solirm 
carbonate at 60°; the product is distilled in a current of steam and. 
the distillate extracted with ether. After washing with a few drops’ 
of hydrochloric acid, the ether is distilled, and the residue fraction- 
ated in a vacuum ; the yield is 20 per cent. of the dibromide employed. 
Methylamine and anhydroecgonine hydrobromide are also formed. 
The aldehyde is obtained as a colourless oil which darkens on expo- 
sure to light, and has an intensely nauseous odour; it boils at 
121—122° under a pressure of 120 mm., and is partly decompos:d 
on distillation at ordinary pressures; sp. gr. = 1°0202 at 145°, 
and 1:0327 at 0°. It forms a crystalline compound with ammonia, 
reduces ammoniacal silver solution and potassium permanganate solu- 
tion in the cold, and also reduces Felling’s solution on warming; it 
is not oxidised on exposure to air or oxygen, but becomes slowly con- 
verted. into a resinous mass; concentrated sulphuric acid decomposes 
it in the cold. The formation of the aldehyde is explained by assum- 
ing that hydroxy] is substituted for the bromine in w-bromomethy]- 
tetrahydropyridylethylene ; the unstable group CH:CH-OH then 
changes into the more stable complex CH,"CHO, and, by the elimina- 
tion of methylamine, the hypothetical compound 


CH< OHCs CH-CH,CHO 


is formed ; this gives up the elements of water and yields dihydro- 
benzaldehyde. The aldehyde forms a crystalline compound on treat- 
ment with hydrogen sodium sulphite in the cold, which is readily 
soluble in water, but insoluble in alcohol or ether; on boiling with 
au alkaline carbonate, it is converted into benzaldehyde. Dihydru- 
benzylidene phenylhydrazone is prepared by the action of phenylhydr- 
azine on dihydrobenzaldehyde, and is deposited from alcohol in small, 
yellow., plates,, melting. at- 127—128°; the crystals exhibit: strong 
pleochroism. Dihydrobenzoxime is obtained by the action of hydroxy}- 
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amine on the aldehyde. The oily liquid which is formed consists of 
two isomeric compounds, which may be separated by treatment with 
light petroleum (b. p. 40—50°); the soluble compound, which is 
termed the B-oxime, crystallises on cooling, and melts constantly at 
43—44°; the a-hydroxime is insoluble in ‘light petroleum, and doves 


not crystallise. 
Dihydrobenzoic acid, OH.<on* a0. CUOH, is prepared by the 


oxidation of the aldehyde with an ammoniacal solution of silver 
oxide; it is volatile with steam. On cooling an aqueous solution, it 
is deposited in feathery crystals which melt at 94—95°, and are more 
sparingly soluble in water than benzoic acid. The compound has an 
agreeable odour, and reduces ammoniacal silver solution, but does not 
react with Fehling’s solution: it is converted into beuzoic acid on 
strongly heating. The silver salt readily decomposes on exposure to 
light; like the lead salt, it is sparingly soluble in water. The salts of 
barium, ammonium, and the alkali metals readily dissolve in water, 
and crystallise from dilute alcohol, on the addition of ether, in silky, 
lustrous needles. The copper salt is soluble in ammonia with a green 
colour, and is deposited in green, nodular crystals. On treating 
dihydrobenzaldehyde with almost any other oxidising agent, it either 
remains unaltered, or is completely decomposed; with potassium 
permanganate, it yields benzoic acid. J. B. T. 


The Stereochemical Isomerides of Paratolyl Phenyl Ketone. 
By A. Hantzscu (Ber., 23, 2776—2720).—The further investigation 
of the oximes of paratolyl phenyl ketone (Abstr., 1890, 1273) has 
shown that the a-oxime may be converted into the B-compound simply 
by heating its alcoholic solution. The transformation is, however, 
very incomplete, and a large amount of the ketone is re-formed. 
Ketter results are obtained when the oxime is mixed with an equal 
weight of hydroxylamine hydrochloride, but even under these con- 
ditions a mixture of the two oximes is always obtained. As previously 
mentioned, the 8-oxime is only slowly and incompletely converted 
into the benzyl ether on treatment with benzyl chloride; if, how- 
ever, the bromide is employed, the reaction proceeds much more 
readily, and a purer product is obtained, which, after recrystallisation 
from amyl alcohol, melts at 51°. It also crystallises from ether 
in slender, silky needles, and if pure is not acted on by hot water or 
alcohol, or when hydrogen chloride is passed into its ethereal solution. 

The acetyl derivative of the a-oxime has already been described by 
Auwers (Abstr., 1890, 503). If the3-oxime is dissolved inacetic anhydr- 
ide at the ordinary temperature, and the solution allowed to evaporate 
spontaneously, B-acetylpvratolyl phenyl ketozime, CPh(N-OAc)-C;H,, 
crystallises out. The crystals resemble those of the a-compound, but 
ure somewhat more acute. It cannot be obtained quite pure, as it 
readily passes into the a-acetyl derivative in the course of the 
usual processes of purification, especially in alcoholic solation; if 
the latter be warmed, the transformation is almost instantaneous and 
complete. This fact explains why Auwers (loc. cit.) was unable to 
obtain the f-oxime, for he adopted this method of purification, and 
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therefore only obtained the a@-compound. Phenyl isocyanate acts 
on both oximes, but with formation of one and the same additive 
compuund, corresponding with the a-oxime and melting at 180°. The 
isomeric acetyl derivatives and phenyl] isocyanate additive compounds 
of parabromobenzophenone are much more stable than the above ; 
this, according to the author, is probably due to the influence of 
the methyl group. H. G. C. 


Constitution of Cumenylpropionic Acid. By O. Wipman 
(Ber., 23, 3076 - 3080; compare Abstr., 1889).—Orthobromocumeny|- 
acrylic acid, CH Me,C,H,Br-C H:-CH-COOH [CH:CHMe: Br=1:2:4}], 
is prepared from the corresponding amidc-acid, but could not be 
obtained in a pure condition ; it crystallises from dilute acetic acid in 
long, colourless needles melting at 134°. On reduction with hydriodic 
acid and phosphorus, it yields orthobromocumenylpropionte acid, 
CHMe.C,H;BrCH,CH,-COOH, erystallising from light petroleum in 
long, slender needles which melt at 55°5°, and yield cumenyl propi- 
onic acid by the action of sodium amalgam. 

Orthochlorocumenylacrylic acid, CH Me,C,H;Cl-CH:C H-COOH, crys- 
tallises from acetic acid in lustrous plates melting at 133—134°. 

By the action of sodium nitrite and hydrobromic avid on amidopropy]- 
cinnamie acid, a compound is obtained which melts at 128°, and on 
reduction with phosphorus and hydriodic acid, yields the above 
described orthobromocumeny|propionic acid (m. p. 55°5°). An investi- 
gation of the orthamidopropylcinnamic acid showed it to be a mixture 
of two-thirds orthamidocumenylacrylic acid (m. p. 161°) and one- 
third metamidocumenylacrylic acid. It follows, therefore, that the 
so-called orthonitropropylcinnamic acid is also a mixture of ortho- 
and meta-nitrocumenylacrylic acids. Cumenylpropionie acid (m. p. 
75°59") is thus finally proved to be an isopropy] derivative. 

J. B. T. 

Perkin’s Reaction. By 0. Renurrar (Gazzetta, 20, 158—162). 
—-The condensation of aldehydes with organic sodium salts is generally 
supposed to take place without the acetic anhydride used taking any 
part in the reaction. The author finds that in his synthesis of pheny]- 
cinnamenylacrylic acid (Abstr., 1885, 1137) from cinnamaldehyde, 
sodium phenylacetate and acetic anhydride, if the reaction is inter- 
rupted as soon as the solution has been raised to the boiling point, and 
the product is thrown into cold water. an insoluble oil remains, which 
has the composition of cinnamylidene diacetate, CHPh:CH:CH(OAc)., 
whilst the aqueous solution contains the whole of the phenylacetic 
acid used. The acetate crystallises from alcohol in large, colourless, 
nacreous plates, and melts at 84—85°. Itis decomposed into cinnam- 
aldehyde and acetic acid by distillation in steam, or by boiling with 
alkaline carbonates. It takes up 2 atoms of bromine forming an 
unstable compound, which, on steam distillation, yields Zincke’s pheny]- 
8-bromacraldehyde (Abstr., 1884, 1343). If left for a long time, it is 
couverted into a yellow syrup, which smells of cinnamaldehyde and 
acetic acid. The foregoing experiment renders it probable that the 
first step in Perkin’s reaction is the formation of an acetate of the 
aldehydic radicle. S. B. A. A. 
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Methylresorcinolphthaloylic Acid. By EH. Quenna (Gazzetta, 
20, 127—132).—Methylresorcinolphthaloylic acid, 


COOH-C,H,CO-C,H;(OH)-OMe, 


is obtained like the corresponding anisoil and phenetoil derivatives 
(see Grande, Abstr., 1890, 1128). A mixture of phthalic anhydride 
(12 grams), dimethylresorcinol (24 grams), and aluminium chloride 
(16 grams) is heated for about three hours on the water-bath, the 
product thrown into excess of cold water, and the precipitated acid 
extracted with ammonium carbonate, and reprecipitated with hydro- 
chloric acid. It is then purified by repeated crystallisation from 
toluene and from water. ‘lhe pure acid crystallises in light, colour- 
less scales, dissolves sparingly in boiling water, but readily in hot 
toluene and in ether. It melts at 164—165°, forming a clear, 
yellowis'1-red liquid, and at a higher temperature dense, white, irri- 
tating fumes are evolved. A neutral solution of the ammonium salt 
gives precipitates with soluble salts of copper, zinc, mercury, lead, &c. 
The silver salt, C,;H,,O;Ag, is obtained as a heavy, white precipitate, 
which is soon blackened and decomposed by light. The barium salt 
crystallises in anhydrous, yellowish nodules. S. B. A. A. 


Gallic Acid, Tannin, and Oak Tannic Acids. By C. Bérrinerr 
(Anualen, 259, 132—136).—The author’s attempts to prepare cyan- 
hydrins and oximes from gallic acid and various tannins were unsuc- 
cessful, and no definite results were obtained. F. S. K. 


Action of Phenylhydrazine on Tannin Extracts. By C. 
Bérrincer (Annalen, 259, 125—132).—The true tannins combive 
with phenylhydrazine, yielding amorphous compounds, which have 
not been prepared in a pure condition, and which consequently have 
not been analysed ; in their behaviour with acids, they show a certain 
resemblance to the osazones of the sugars. 

On boiling an aqueous solution of a tannin extract with phenyl- 
hydrazine, carbonic anyhydride is evolved, probably also nitrogen, 
and the phenylhydrazine is partially decomposed into ammonia and 
azobenzene, so that ammonia derivatives, as well as phenylhydrazine 
derivatives of the tannins, are formed. The following extracts were 
examined :—Samach, vallonia, algarobilla, divi-divi, oak-wood, oak- 


bark, and pine-bark. PF. S. E. 


Manufacture of Decolorised Tannins: Zinc Tannate. By A. 
Viton (Bull. Soc. Chim. [3], 3, 784—786).—The liquor obtained by 
exhausting the crude material in the ordinary way is cooled at 2° for 
half an hour, and after filtering off extractives and tannins insoluble in 
the cold, 0'5 per cent. of zinc sulphate isadded. The tannin of the liquor 
is now titrated, and for each kilo. present in the solution, 2°5 kilus. of zinc 
sulphate, dissolved in 12°5 litres of water, is added, and the whole is 
placed in a closed vat, furnished with a mechanical stirrer and steam 
coil, into which is passed the ammonia resulting from the decompo- 
sition of 2°5 kilos. of ammonium sulphate per kilo. of tannin present. 
After separation by a filter press of the precipitated zinc tannate, it 
is.decomposed by dilute sulphuric acid, and to the liquor barium 
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sulphide is added, until the zinc sulphate is completely precipitated as 
zinc sulphide and barium sulphate. On filtration, a liquor containing 
20—30 per cent. of tannin, and almost free from colour, is obtained. 
The process is economical, siuce all the bye-products are capable of 
easy regeneration. T. G. N. 


Diphenylsuccinic Acids. By R. Anscniizz and P. Benpix 
(Annalen, 259, 61—100).—Diphenylmaleic anhydride, prepared from 
benzyl cyanide by Reimer’s method (Abstr., 1882, 169), separates 
from ether in well-defined rhombic crystals, @ : 6: ¢ = 
0°69287 : 1 : 135838, boils at 236° (15 mm.), and is readily soluble 
in chloroform and benzene, but only sparingly in alcohol and ether. 
Attempts to convert this anhydride into diphenylfumaric acid were 
unsuccessful; when it is treated with hydrogen chloride in methyl or 
ethyl alcoholic solution, it is partially converted into an alkyl salt 
identical with that obtained from the silver salt of diphenylmaleic 
acid, but a considerable quantity of the anhydride remains unchanged, 

Diphenylmalednil, C2H,;NO,, is easily obtained by heating the 
preceding compound with aniline at 120°; it crystallises from alec- 
holic chloroform in slender needles, melts at 174—175°, and boils at 
23° (14 mm.). On hydrolysis with boiling potash, it is decomposed 
into diphenylmaleic acid and aniline; the same change is brought 
about by boiling hydrochloric acid, but only very slowly. These 
experiments show that diphenylmaleic anhydride is not converted into 
diphenylfumaric acid under conditions which lead to the transfurma- 
tion of maleic into fumaric acid ; it is doubtful whether the compound 
described by Riigheimer (Abstr.. 1882, 1298) as diphenylfumaric acid 
is in reality this substance. 

Both a- and f-diphenylsuccinice acids are formed when diphenyl- 
maleic anhydride is reduced with sodium amalgam in alkaline solu- 
tion, as described by Reimer (loc. cit.), or with zinc and hydrochloric 
acid in alcuholic solution ; the relative yield of the B-acid is greater 
when the reduction is carried out with zine and hydrochloric acid. 
The two acids are most conveniently separated by means of their 
barium salts. 

Barium 2-diphenylsuccinate, C,,H,,0,Ba + 2H,0, is obtained by 
precipitating a solution of the ammonium salt with barium chloride ; 
it is soluble in 312 parts of water at 17—18°. A sparingly soluble 
salt containing 4 mols. of water is formed when barium hydroxide is 
added to a dilute solution of the ammonium salt. 

Barium f-diphenylsuccinate, C,,H,,0,Ba + 7H,0, separates in well- 
detined crystals when a solution of the barium salt of the B-acid is 
evaporated at 100°; it is soluble in 4°742 parts of water at the ordi- 
hary temperature. 

Both a- and A-diphenylsuccinic acid form colourless silver salts, 
which, when dried at 100°, have the composition C\H,O,Ag, ; when 
these silver salts are treated with ethy] iodide at 100°, they are con- 
verted into ethyl salts, identical with the compounds obtained by 
Reimer (loc. cit.), by treating the corresponding acids with alcohol 
and sulphuric acid. The ethyl salt of the a-acid melts at 34°, that of 
the B-acid at 140—141°. ; 


ABSTRACTS OF CHEMICAL PAPERS, 


a-Diphenylsuccinic acid dissolves in cold acetic chloride with evoln- 
tion of hydrogen chloride, and, after evaporating the solution at LUO", 
there remains an oily mixture of the anhydrides of the a- and f-acids, 
which gradually becomes crystalline; this product separates from 
ether in well-defined crystals, melts at 115—116°,. and boils at 240° 
(about 15 mm.), the distillate gradually solidifying. When boiled 
with water, it yields about 96°5 per cent. of the a-acid, and 3°5 per 
cent. of tle -acid, even when in its preparation from the acid the 
temperature is kept below 36° throughout the various operations ; 
when treated with potash, it gives 85°8 per cent. of the a-acid, and 
14:8 per cent. of the B-acid. The same mixture of anhydrides is 
obtained from the barium salt of the a-acid in like manner. 

B-Diphenylsuccinic acid is not acted on by acetic chloride in the 
co d, but at 100° it yields a mixture of anhydrides which has the 
same melting point and other physical properties as that obtained 
from the a-acid, but which, on boiling with water, gives 74°81 per cent. 
of the a-acid, and 18°5 to 26°1 per cent. of the f-acid. When silver 
or barium £-diphenylsuccinate is treated with acetic chloride, a 
mixture of the anhydrides is formed which melts at 110—111°, and 
on boiling with water, gives 65—70 per cent. of the A-acid, and 
25—40 per cent. of the a-acid. 

The mixture of anhydrides obtained by distilling «- or 8-dipheny!- 
succinic acid under reduced pressure (14 mm.) melts at 112—113° 
and in its behaviour with solvents, &c., it resembles that produced by 
treating the acids with acetic chloride; when boiled with water, it 
yields about 90 per cent. of the a-acid, and 10 per cent. of the B-com- 

und. 

When the a-acid is heated at temperatures ranging from 150 to 185°, 
about 50 per cent. is converted into anhydride, and about 50 per cent. 
into the f-acid; the B-acid, on the other hand, does not lose water 
below 185°. These experiments prove the existence of two isomeric 
diphenylsuccinic anhydrides, but owing to the great similarity in 
properties, the two compounds cannot be separated ; the existence of 
two anhydrides proves, however, that the isomerism of the two acids 
cannot be explained by assuming, as Roser has done, that they have 
ii nities CHPh-C(OH), q CHPh-COOH 

conwe’®™ CHPhR— CO* “"° CHPh-COOH 
and it seems more probable that the relationship between them is the 
same as that which exists between the two hydrobenzoins. 

Diphenylsuceinanil, CH NOs, is obtained when the anhydride, pre- 
pared either from @- or 8-diphenylsuccinic acid by means of acetic 
chloride, is heated with aniline ; it can also be obtained by reducing 
diphenylmaleainil. It crystallises from hot benzene in colourless 
needles melting at 226—227°, and from glacial acetic acid in larger 
needles melting at 230—231°. 

Diphenylsuccinanilic acid, C2H,NO;, is produced when the pre- 
ceding compound is boiled with barium hydroxide ; it crystallises from 
dilute alcobol in colourless needles, and melts at 220°. It is;’not 
changed by warm concentrated alcoholic potash, but it is recon- 
verted into the anil by glacial acetic acid, hydrogen chloride, and 
alcoholic sulphuric acid. F. S. K. 


respectively, 
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Crystallographic Proof of the Identity of Pyranilpyroin- 
lactone and Citraconanil. By R. Anscuii1z (Ber., 23, 2979—2981 ; 
see also Abstr., 1890, 1102).— By the slow evaporation of the ethereal 
s lution of citraconanil obtained in different ways, the author has 
succeeded in obtaining it in well developed crystals. Hintze and 
Jennsen have examined crystallographically preparations obtained 
(1) from f-anilidopyrotartaric acid (Reissert’s pyranilpyroinlactone), 
(2) from aniline and citraconic acid, (3) trom pseudoitaconanilic acid. 
The measurements show conclusively that the substances obtained 
by all three methods are identical, the crystals belonging to the 
monosymmetric system (a:b: ¢ = 2°7575: 1 : 18152, B = 51° 17’). 
The optical properties of all three were also found to be almost 
identical, three corresponding plates giving the following numbers :— 


No. 2. No. 3. 
11° 22’ 11° 35’ 
H. G. C. 

Paranitro-orthotoluenesulphonic Acid. By J. Hausser (Bull. 
Soe. Chim. [3), 3, 797—799).—Paranitrotoluene (200 grams) is slowly 
aided to sulphuric acid containing 44 per cent. sulphuric anhydride 
(260 grams), the energetic reaction being modified by cooling with 
ice, and then completed by heating the mixture at 150°. The 
product is added to water (1500 grams), and after removing the 
excess of sulphuric acid by calcium carbonate, the solution is con- 
centrated until the sulphonic acid crystallises out, the yield being 


64 per cent. The author confirms Jennsen’s researches (this Journal, 
1874, 479), and finds that the acid decomposes the sulphates of zine 
and copper forming nitrosulphonates and liberating sulphuric acid. 
Nitrotoluenemetasulphonic acid, which may be prepared in a similar 
manner, is an analogous substance. T. G. N. 


Iodometaxylenesulphonic Acid. By C. Baucn (Ber., 23, 
3117—3119).—The iodometaxylenesulphonic acid prepared by Ham- 
merlich (Abstr., 1890, 1106) has the formula [Me,: 1: SO,;H = 
1:3: 4:6], since, on fusion with potash, it yields a dihydroxy-deriva- 
tive which melts at 146° and is identical with the compound obtained 
by Wischin (compare following abstract). The sulphonamide, pre- 
pered after elimination of the iodine, melts at 137°, and therefore has 
the formula {[Me,:SO,NH, = 1:3: 4]. J. B. T. 


Metaxylenedisulphonic Acid. By R. Wiscuin (Ber., 23, 
3113—3117).—Metazxylenedisulphonic acid, [Me.:(HSO;).= 1:3: 2:4], 
is prepared by heating metaxylene with 4 parts of fuming 
sulphuric acid at 150°; on pouring into water, small crystals sepa- 
rate which cannot be purified by crystallisation from dilute sulphuric 
acid. The disulphochloride crystallises from ether in needles melting 
at 129°. The constitution of the compound is proved by the produc- 
tion of dichlorometaxylene (b. p. 228°), on heating with phosphorus 
pentachloride at 180°, The sodiwm salt is readily soluble in 
water. On oxidation with potassium permanganate, it yields a 
disulphisophthalic acid, which is deposited from alcohol in small, 
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granular crystals melting at 250°. The barium sulphonate crystallises 
from water in plates. The sulphonamide is deposited from water in 
silky, lustrous needles which melt at 249°. 

Dihydrowyxylene [Me,: (OH), = 1:3: 2: 4] is obtained by fusing 
the sulphochloride with potassium hydroxide, and may be purified by 
sublimation ; it is deposited in slender, white needles melting at 146°, 
and is very readily soluble in water, alcohol, or ether; an intense 
violet colour is produced with ferric chloride; on heating with 
phthalic anhydride and dissolving the product in soda, a green fluor- 
esvence is observed. Disulphamine-isophthulic anhydride, 


CO-C.CH:CH:C'SO; 
SO,C———C:-CU 


is prepared by heating the disulphonamide with potassium per- 
manganate solution, and decomposing the resulting potassium salt 
with sulphuric acid ; the anhydride crystallises from alcohol, melts at 
225°, is very sparingly soluble in water, and exceedingly bitter to the 
taste. 

Mctazxylenedisulphonethylamide, from the disulphochloride and 
ethylamine, crystallises from water in silky, lustrous needies which 
melt at 135°. 

Bromvaylenedisulphonic acid [Me,: Br: (HSOs3), = 1:3:4:2:6! 
is prepared by the action of fuming sulphuric acid on bromo-xylene 
{[Me,: Br = 1:3:4]; both the acid and its salts crystallise with 
great difficulty. The sulphochloride is obtained from ether in long, 
white crystals melting at 16U°. ‘The sulphonamide is deposited from 
water in needles melting at 265°. 

Bromodihydrozyxylene, obtained by the fusion of the acid with 
potassium hydroxide, forms white crystals, melts at 126°, and gives 
a violet colour with ferric chloride. 

Chloro-xylenedisulphonic acid resembles the bromo-derivative in 
properties and constitution. The sulphochloride crystallises from 
ether in white needles melting at 155°. The sulphonamide is deposited 
from water in silky, lustrous needles which melt at 270°. 

Chlorodihydrozyxylene is obtained by sublimation in white needles 
which melt at 1U6°, and give a violet colour with ferric chloride. 

o. Es 

Action of Thionyl Chloride on Secondary Aromatic 
Amines. By A. Micuaguis and &. Goncnavx (Ber., 23, 3019—3v23 ; 
compare Abstr., 1890, 610).—T'hivnylmethylaniline, SO(C;Hy;-NHMe)., 
is prepared by adding an ethereal solution of thionyl chloride to a 
mixture of aluminium chloride and methylaniline, dissolved in the 
same medium; the solution is well cooled and poured into cold water, 
the ether separated, and the aqueous sojution filtered and treated 
with excess of soda; the precipitate thus obtained is boiled with alco- 
hol, and the alcohol evaporated ; the residue is dissolved in chloroform, 
and, on adding light petroleum, it crystallises out in stellate groups 
of colourless needles which melt at 154° and readily assume a blue tint. 
Nitrosothionylmethylaniline, SO(CsHyssNOMe-NO),, is obtained by the 
action of sodium nitrite and hydrochloric acid on the preceding com- 


NH< >NH, 
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pound, and is deposited from alcohol in colourless needles melting at 
171°. 

Thiomethylaniline, S(C;H,NHMe),, is formed by the reduction of the 
thionyl derivative with sodium in alcoholic solution; it crystallises 
from a mixture of ether and light petroleum in long, yellow, trans- 
parent needles which melt at 60°, and are readily soluble in chloroform, 
ether, or alcohol. Nitrosothiomethylaniline, S(Cs5HyNMe-NO)., from 
sodium nitrite and thiomethylaniline, crystallises in yellow, lustrous 
plates which melt at 133°, and are very sparingly soluble in cold 
ulcohol. J. B. T. 


New Synthesis of Indigo. By L. Leperer (J. pr. Chem. 
[2], 42, 383).—2 grams of phenylglycocine are stirred into 8—10 
grams of fused sodium hydroxide, and the fusion maintained until 
the colour becomes pure orange, when the reaction is over. The 
melt is dissolved in much water, when pure indigo-blue is sepa- 


rated. A. G. B. 


Synthesis of Indigo and Allied Dyes. By K. Heumann (Ber., 
23, 3043—3045).—Phenylglycocine is heated in absence of air with 
2 parts of potassium hydroxide at 260°; the fused mass becomes 
brownish-orange; it is allowed to cool, dissolved in water, and a 
stream of air drawn through the solution; an immediate precipitation 
of indigo occurs. Care must be taken not to continue the fusion too 
long, or decomposition takes place; small portions are therefore with- 
drawn from time to time and dissolved in water, the heating being 
immediately stopped as soon as the formation of indigo is observed. 
Sodium hydroxide may be substituted for potassium hydroxide, but 
the reaction takes place at a much higher temperature. Kxperiments 
with other dehydrating agents were unsuccessful. The reaction may 
be explained by assuming that, by the elimination of water from 


phenylglycocine, pseudindioxyl, CH.< 9. >CH,, is formed, and 


that this yields indigo on oxidation. J. B. T. 


Desmotropy in Phenols. By J. Herzic and S. Zeiset (Monatsh., 
11, 413—420; compare Abstr., 1888, 822; 1889, 247 and 966).—On 
heating diresorcinol (1 mol.) in alcoholic solution with potash 
(8 mols.) and ethyl iodide (8 mols.) in a reflux apparatus for several 
hours, the authors obtained, as the chief product, a viscid, brownish 
oil, insoluble in potash. When shaken with cold alcohol, a portion of 
this substance dissolves, and may be obtained on evaporation of the 
solvent. After several recrystallisations from hot alcohol, it is 
obtained in scales melting constantly at 90—92°, and is shown by 
analysis to be ethyldiresorcinyl tetrethyl ether, C,»H;sEt(OEt), On 
heating this compound with hydriodic acid, ethyldiresorcinol, 
C,,H;Et(OH),, is formed, but, owing to its instability, it cannot be 
obtained in a pure state. 1'etracetylethyldiresorcinol, CpHsEtAc,, is 
readily prepared by heating the product of the action of hydriodic 
acid on ethyldiresorciny! tetrethyl ether with acetic anhydride. It 
crystallises from alcohol in needles which melt at 135—138°. 


76 ABSTRACTS OF UHEMICAL PAPERS. 


That portion of the oil which is insoluble in alcohol consists of 
diresorcinyl tetrethyl ether, Cy.H,(OEt),, and crystallises from hot 
alcohol in scales which melt at 112—114° (compare Pukall, Abstr., 
1887, 660—661). 

These results show that in diresorcinol two hydroxyl groups of a 
benzene nucleus occupy, relatively to each other, the meta-position, 
and that ethylation is induced by the mobility of their hydrogen 
atoms, in the same way as the authors have previously shown (loc. 
cit.) obtains in the case of other metaphenols. G. T. M. 


Diphenyldiethylene Derivatives. By O. Resurrat (Gazzetta, 
20, 154—157).— Diphenyldiethylene, CHPh:CH-CH:CHPh, synthe- 
tically prepared by the author (Abstr., 1885, 1137), crystallises from 
alcohol in large, colourless, micaceous plates, melts at ]47—148°, and 
distils unaltered at 250°. It is sparingly soluble in ether, but readily 
in alcohol and carbon bisulphide. 

Tetrabromodiphenyldiethylene, prepared by treating an ethereal 
solution of the hydrocarbou with excess of an ethereal solution of 
bromine, crystallises in white scales which are unaffected by pro- 
longed exposure to air and light; it blackens and melts at 230°. 

The dibromo-derivative, CHPhBr-CHBr-CH:CHPh, is prepared by 
mixing the theoretical quantities of its constituents in ethereal 
solution in the cold, and allowing the mixture to remain. It forms 
tufts of colourless, acicular crystals, and melts at 147—148°, decom- 
posing if not quite pure. It combines with some difficulty with two 
atoms of bromine forming the tetrabrominated derivative. 

When a solution of diphenyldiethylene in carbon bisulphide is 
treated with a solution of bromine in the same solvent in the propor- 
tion required for the formation of a tetrabromide, the liquid is 
decolorised after some time, a small quantity of the hydrocarbon 
being deposited ; on distillation, the dibromo-derivative passes over 
together with a brominated compound, intermediate in composition 
between the di- and tetra-bromo-derivatives. This substance crystal- 
lises from carbon bisulphide in long prisms, and melts at 198°, pre- 
viously softening at 190°. S. B. A. A. 


Synthesis of Benzylcinnamic Acid. By A. O«iiaLoro (Gazzetta, 
20, 162—164).—Benzyleinnamic Acid, C\,H,,0.— A mixture of sodium 
hydrocinnamate and benzaldehyde in molecular proportion is heated 
with an excess of acetic anhydride for six hours at 160°, and the 
unaltered anhydride and the phenylpropionic acid are then removed 
by treating the product with ether and hot water respectively. The 
residue, after being purified by extraction with boiling light petro- 
leum, crystallises from absolute alcohol in large, white needles which 
melt at 158°. The most probable constitution for this compound is 
that of a benzylcinnamic acid, CHPh:C(CH,Ph)-COOH. 

S. B. A. A. 

Naphthyl Sulphides. By F. Krarrr and E. Bourceois (Ber., 23, 
3045—3049 ; compare Abstr., 1890, 1311).—aa-Dinaphthyl sulphide 
may be prepared from bromonaphthalene and the lead salt of 
a-naphthyl mercaptan in the manner previously described. Phenyl- 
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a-naphihyl sulphide, CywHySPh, is obtained in the same way 
by heating a-bromonaphthalene with the lead salt of phenyl mer- 
captan, at 240° for 2—3 hours; it crystallises from alcvhol in hard, 
colourless, lustrous prisms which melt at 41°5°, and boil at 218° under 
a pressure of 14mm. The yield is over 5U per cent. of the lead salt 
employed ; on oxidation, the corr: sponding sulphone is obtained. 
Phenyl-B-naphthyl sulphide, CyHySbh, is formed, together with 
diphenyl sulphide and fA-dinaphthyl sulphide, from monobromo- 
benzene and the lead salt of 8-naphthyl mercaptan; it crystallises 
from alcohol in stellate groups of small, white needles, or in lustrous 
plates, which melt at 51°5°, and boil et 224° under a pressure of 
14mm. The yield is 25 per cent. of theory, and the corresponding 
sulphone is obtained on oxidation. J. B. T. 


Action of Aromatic Bases on Naphthol Violet. By R. Hirscx 
and F. Karcxuorr (Ber., 23, 2992—2994).—A new colouring matter 
related to naphthol violet has recently been described by Witt 
(Abstr., 1890, 1307), who regards it as being formed simply by the 
action of heat on the last-named colouring matter. The authors had 
also previously observed that, under certain circumstances, prepara- 
tions of naphthol violet have an unusually blue shade. According 
to present ideas, the colouring matter has the constitution 


CyHe< b>C.HeNMe,,HCl, and is formed from nitrosodimethyl- 
aniline and 8-naphthol according to the equation 


C,.H,O0 + C,H,,N,OC1 = C,,H,;N,0C1 + H,0 + Hi. 


The hydrogen thus set free reduces another portion of nitrosodi- 
methylaniline to amidodimethylaniline, and the authors regarded it as 
probable that the blue colouring matter was formed by the further 
action of the latter on naphthol violet, and they, in fact, succeeded in 
thus obtaining a colouring matter identical in every respect with that 
described by Witt. In place of amidodimethylaniline, other aromatic 
bases, and even ammonia, may be employed, well-defined colouring 
matters being thus obtained. The compound from aniline crystallises 
in brown needles which melt at 256° and dissolve in concentrated 
sulphuric acid with a violet coloration. The base from paratoluidine 
resembles it very closely, but melts at 250°, whilst that from a-naph- 
thylamine has a yellowish-brown colour in sulphuric acid solution, 
The yield does not, as a rule, amount to more than 50 per cent. 

The constitution of these colouring matters has not yet been ascer- 
tained, but they are probably formed in a similar manner to the 
quinoneanilides. H. G. C. 


Naphthoic Acids. By A. G. Exsrranp (J. pr. Chem. [2], 42, 
273—304; compare Abstr., 1489, 52, 152).—This paper is largely a . 
reprint of what bas already appeared. The nitro-8-naphthoic ac‘ds are 
best obtained as follows :—f-Naphthoic acid is gently warmed with 
nitric acid of sp. gr. 1:42 (two parts) until red fumes cease to appear, and 
the product is washed with water, dissolved in soda, and the sodium salt 
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crystallised ; the acids are then liberated from the recrystallised salts 
by hydrochloric acid, dissolved in alcohol, and converted into their 
ethyl salts by dry hydrogen chloride ; the ethyl salts are separated by 
light petroleum, in which that of the acid of m. p. 288° is sparingly 
soluble, the residue from the mother liquor being recrystallised from 
benzene, and the mixed tables (ethyl salt of acid of m. p. 288°) and 
needles (ethyl salt of acid of m. p. 293°) separated by hand. 

Nitro-f8-naphthoic acid (m. p. 293°, Abstr., 1885, 905) dissolves in 
660 parts of alcohol at the ordinary temperature. The barium salt 
cerystallises with 4 mols. H,O; the calcium salt (with 34 mols. H,O) 
dissolves in 930 parts of water at the ordinary temperature. When the 
acid is oxidised by potassium permanganate, a non-nitrogenons acid 
is obtained which crystallises in slender needles and melts at 200°; it 
has not been identified, but its formation is a strong indication 
that the nitro- and carboxyl-groups are not in the same benzene 
nucleus. Nitro-8-naphthoie acid gives no dinitronaphthalene when 
treated with nitric acid, whereas nitro-a-naphthoic acid does. When 
amido-8-naphthoic acid (m. p. 232°, loc. cit.) is heated with barium 
oxide, a-naphthylamine is obtained; thus the constitution of the 
nitro- acid is [NO,: COOH = 1’:2 or 4:2]. Acetamido-p- 
naphthoic acid crystallises in small tables melting at 291°. 

By the action of chlorine on amido-8-naphthoic acid (m. p. 232°) 
in hot glacial acetic acid in the presence of iodine, a substance in- 
soluble in water and alcohol is obtained, which crystallises from 
glacial acetic acid in orange needles melting with intuwescence at 
235°; the analysis of this substance agrees fairly well with the 
formula-OH-C,,H;,Cl;CCOOH; if the treatment with chlorine is con- 
tinued, the product crystallises in pale-red needles which melt with 
intumescence at 238°. By chlorinating the amido-acid in the cold, and 
treating the product with sulphurous anhydride, a substance contain- 
ing less chlorine is obtained ; it crystallises in brownish tables which 
melt about 234°; when further chlorinated, it melts at 237°; its 
formula is uncertain, but a calcium salt (with 5 mols. H,O) has been 
obtained in yellow needles. Two other chlorine derivatives, the one 
erystallising in orange-red tables and melting at 220°, and the other, 
a brick-red powder melting at 277°, have also beén obtained. 

Dinitro-8-naphthoic acid (m. p. 248°, Abstr., 1884, 1361) dissolves 
in 61 parts of alcohol at the ordinary temperature. The ammonium 
(with 1 mol. H,O), sodiwm (with 4 mols. H,O), bartwm (with 8 mols. 
H,0), and calcium (with 5 mols. H,O) salts are described. By 
treating this acid with a large excess of hydrogen sulphide in ammv- 
riiacal solution, a dark-brown, infusible powder is obtained ; it cannot 
be freed from sulphur, but it appears: to be a diimido-8-naphthoic 
acid, COOH:C,,H;(NH), (compare Abstr., 1889, 153 ; 1886, 948 ; 1887, 
373). From analogy with the dinitro-a-naphthoic.acid (m. p. 265°), 
the author ascribes the constitution [(NO,),: COOH = 1’: 1:2 or 
4': 4:2] to this acid. 

Diamido-B-naphthoie acid, obtained by reducing the above dinitro- 
acid with ferrous sulphate in ammonia, crystallises in greenish- 
yellow needles which melt at 202°, and partially sublime; the calcium 
salt and the monohydrochloride, melting above 285°, were obtained. 
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Nitro-8-naphthoic acid (m. p. 288, Abstr., 1885, 905) dissolves in 
390 parts of alcohol at the ordinary temperature. The ethyl salt 
melts at 121°, not 122°. The ammonium, barium (with 8 mols. H,O), 
and calcium (with 44 mols. H,O) salts are described. Oxidation with 
permanganate and treatment of the amido-acid with calcium oxide 
lead to the same conclusion as in the case of the A-nitro-avid (see 
above). Calciwm amido-8-naphthoate crystallises with 4 mols. H,0. 
Acetamido-8-naphthoic acid crystallises in slender needles which melt 
at 258°; the diacetyl derivative melts at 181°. Nitracetamido-8- 
naphthoic acid forms slender needles melting at 270°. When the 
amido acid is treated with chlorine in glacial acetic acid in presence 
of iodine, a product is obtained which crystallises in colourless 
needles and melts with intumescence at 258°; it would appear from 
its formula, OH-C,,H,Cl,;COOH, to be a dichloride of a dichloroxy-,- 
naphthoic acid. In another experiment, colourless tables of the 
formula OH-C,,H,Cl,;COOH, and melting at 237°, were obtained. 

Dinitro-8-naphthoic acid (m. p. 226°, Abstr., 1884, 1361) dissolves 
in 57 parts of alcohel at the ordinary temperature ; the ammonium 
salt (with 1 mol. H,O) dissolves in 285 parts, and the calcium salt 
(with 4 mols. H.O) in 1740 parts of water at the ordinary tempera- 
ture ; the barium salt (with 6 mols. H,O) is described. 

Nitramido-8-naphthoic acid is obtained by treating an ammoniacal 
solution of the dinitro-acid (m. p. 226°) with hydrogen sulphide, 
adding acetic acid, digesting the precipitate with hydrochloric acid, 
and decomposing the solution thus obtained by ammonia; it forms 
stellate needles and melts at 235°; its hydrochloride forms slender, 
red needles. 

Diamido-B-naphthoic acid is obtained by reducing the dinitro-acid 
(m. p. 226°) with ferrous sulphate in ammonia; it melts about 230°, 
but with blackening, and forms small, six-sided crystals. The 
calcium salt (with 44 mols. H,O) and the dihydrochloride are de- 
scribed. 

The ethyl salt of a third nitro-acid remains in the mother liquor 
of the benzene solution in the preparation of the above nitro-acid 
(see beginning of the abstract). The nitro-8-naphthoic acid corre- 
sponding with this ethyl salt crystallises in stellate needles which 
melt, although not sharply, at 285°; the ethyl salt melts at 75°. 

A. G. B. 

Dry Distillation of Terpenylic Acid. By C. Amruor and G. 
Miitier (J. pr. Chem. [2], 42, 385—399).—By the dry distillation of 
terpenylic acid, Amthor (Abstr., 1882, 44) obtained a syrupy acid, 
teracrylic acid, a lactone boiling at 202 —204°, and a lactone, C;H,,0,, 
boiling at 210—212°; but Fittig and Kraft (Abstr., 1882, 42) obtained 
no lactone. The authors have, therefore, reinvestigated the subject. — 

100 parts of boiling ether dissolve 3°856 parts of terebie acid, and 
the same quantity of cold ether dissolves 1-698 parts ; the following is 
therefore a better method for separating this acid from terpenylic 
acid than that previously adopted (loc. cit.):—The mixed acids are 
heated to 80—f0O°, at which temperature most of the terebic acid’ 
remains unmelted, and is separated from the molten terpenylic acid’ 
by filtration through cotton-wool in a hot water funnel; the terpenylic’ 
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acid is then crystallised from hot water, and again heated until most 
of it is melted, when warm water is added and the solution filtered 
through cotton-wool ; some of the crystals which separate on 
cooling are then dried on a microscope slide, heated to 80—90”, and 
examined under the microscope for any still solid particles of terebic 
acid. The melting and solution in water are repeated until no more 
terebic acid is detected in the crystals examined in this way. 

Barium diterpenylate crystallises with 2 mols. H,O (Abstr., 1882, 
43), one of which is lost over sulphuric acid, and both at a high 
temperature, although not without partial decomposition. 

The investigation of the products of the distillation of terpenylic 
acid was carried out on much the same lines as previously (Abstr., 
1882, 44) ; the acid was not perfectly dry when distilled, still contain- 
ing its water of crystallisation (1 mol.). The products isolated were 
teracrylic acid (b. p. 218°), a syrupy acid, and a very small quantity of 
other acids; a very little heptalactone (?) (b. p. 210—213°); and 
various neutral oils, soluble and insoluble in water, among which was 
an oxetone, C,,H.,O.. 

Fittig and Kraft probably overlooked the lactone produced in the 
distillation, having used too little terpenylic acid. 

Heptolactone boils at 218° (Fittig and Kraft, 220°; Amthor, 
202—204°). A. G. B. 


Methyldipyridyls. By A. Heuser and C. Srogur (J. pr. Chem. 
[2], 42, 429—440)—Anderson (Annalen, 105, 344) obtained a sub- 
stance, which he called parapicoline, by the action of sodium on 
(impure) picoline. More recently Ahrens, (Abstr., 1889, 59) obtained 
a base which he called dipicolyl by the same process, but his picoline 
was not free from higher homologues. The authors have obtained a 
pure product and designate it as 2a-dimethyldipyridyl. 

aa-Dimethyldipyridyl, Cy,H,,N., is prepared by adding thin strips of 
sodium (10 grams) to a-picoline (b. p. 128°, 20 grams) in a flask 
and gently warming the mixture, after 7—8 days, in a reflux appa- 
ratus. Water is then added to the reaction mass, an operation 
requiring great care as unaltered sodium is liable to remain enclosed 
in the mass and to cause an explosion, and the separated oil is distilled ; 
ammonia and unaltered picoline come off below 150°, and then practi- 
cally nothing distils until 300°. All that distils above 300° is redistilled, 
when the greater portion comes ever at 303—306°; this portion is 
dissolved in absolute alcohol and converted into hydrochloride by a 
current of dry hydrogen chloride ; the hydrochloride is recrystallised, 
decomposed by aqueous sodium carbonate, and the free base extracted 
with ether. This base crystallises from water in large, lustrous, 
white leaves, with 4 mols. H,O, which are lost over sulphuric acid; 
the crystals melt at 37--38°, and the anhydrous substance at 84°. It 
dissolves in most solvents ; like other pyridine bases, it is less soluble 
in hot than in cold water, and is separated’from its aqueous solution 
by alkalis ; it is specifically heavier than water, and has a characteristic 
odour, Its solutions give a yellow colour with potassium ferrocyanide, 
and brown-red tables gradually separate from the solution. The ydro- 
chloride crystallises in cvlourless leaves, and dissolves easily in water 
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and sparingly in alcohol; the picrate crystallises in sparingly soluble 
yellow tables, and melts with decomposition at 240°; the stannochloride 
forms prismatic, yellow needles which melt at 179—180°; the zine 
salt and the platinochloride are described; the latter is sparingly 
soluble; the awrochloride forms needles, darkens at 200°, and melts 
at 209—210° (compare Ahrens, loc. cit.) : the mercurochloride crystal- 
lises in serrated leaves which darken at 210° and melt at 220°. 

a-Methyldipyridyl-a-carboxylic acid, Cs;NH;Me-C;NH;-COOH, ob- 
tained by oxidising a2-dimethyldipyridyl with potassium permanga- 
nate, crystallises in pale yellow needles (with 5 mols. H,O); it is 
freely soluble in hot water and alcohol, and its solutions give a red- 
dish-yellow colour with ferrous sulphate; the anhydrous acid melts at 
193° giving off carbonic anhydride. 

a-Methyldipyridyl, C;NH;Me‘C;NHy, is formed when the above 
mentioned carboxylic acid is heated with glacial acetic acid in a 
sealed tube at 180—190° for 2—3 hours ; the acetic acid is evaporated, 
and the base liberated by sodium carbonate and extracted with ether. 
It is more soluble in water than dimethyldipyridyl, and melts at 94°; 
it will be treated of in a future communication. A. G. B. 


a-Picoline and a-Isobutylenepyridine. By C. Sroznr (J. pr. 
Chem. [2], 42, 420—428).—a-Picoline was obtained from animal oil 
by treating the hydrochloric acid solution of the fraction 128—133° 
with mercuric chloride and recrystallising the mercurochloride formed. 
It boils at 128°. The platinochloride never contains any water of 
crystallisation, whatever the circumstances under which it is crystal- 


lised (compare Weidel, Abstr., 1880, 269; Seyfferth, J. pr. Chem. 
[2], 34, 248); it crystallises in monoclinic tables, a: b:c= 
06636 : 1: 0°9078; B = 72° 46’; it melts with decomposition at 
195°, not 178° (Lange, Abstr., 1886, 256; and others), and is more 
soluble in water than A-picoline platinochloride. Impure a-picoline 
(b. p. 128—134°) gives a platinochloride which crystallises with 
1 mol. H,O, melts at 195°, and is nearly similar in crystalline form 
fa: b:¢ = 09758 : 1 : 13270; B = 76° 47’] to the platinochloride 
previously described as that of «-picoline (loc. cit.). . 
a-Isobutylenepyridine, C,\H,,N, is obtained by heating a-picoline (8 
grams) with acetone (5 grams) and some zinc chloride in a sealed tube 
at 250—260° for 10 hours; the product is acidified with hydrochlorie 
acid, extracted with ether, and, after heating to expel ether, distilled 
with steam ; solid sodium hydroxide is then added and the liberated 
bases distilled, dried by potassium hydroxide, and redistilled. The 
greater part of the distillate, boiling below 140°, is unaltered «-picoline ; 
the rest is twice fractionated, and the portion boiling between 190—210° 
converted into mercurochloride, from which the isobutylenepyridine is 
liberated by potassium hydroxide. It boils at 200°, is very sparingly 
soluble in water, has a blue fluorescence and peculiar odour; its 
aqueous solution becomes turbid from separation of the base at the 
temperature of the hand, and it is volatile with steam. Its sp. gr. at 
0°/4° is 09715. The hydrochloride crystallises in prisms melting at 
140—141°, and soluble in alcohol and water ; the platinochloride forms 
needles or prisms (with 2 mols. H,O), and’ melts, when anhydrous, at 
VOL. LX. : g 
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163—164° with decomposition ; the awrochloride is unstable, and melts 
at 135—137°; the mercurochloride is sparingly soluble, and crystallises 
in long, slender, lustrous needles which melt at 144—145°; the 
picrate forms small, yellow needles, melts at 177°, and is sparingly 
soluble. a & 


Diethylmuscarinepyridine. By H. Locuerr (Pull. Soc. Chim, 
[3], 3, 858—861).—Diethylmuscarinepyridine bromide 


C;NH;Br-CH,"CH(OEt)., 


is obtained by heating a mixture of bromacetal and pyridine, in mole- 
cular proportion, at 80° for 10 days; on cooling, the compound crystal- 
lises out in deliquescent, nacreous scales which are very soluble in water 
andinalcohol. With platinum tetrabromide, it forms a red, amorphous 
precipitate, which is almost insoluble in water, completely insoluble 
in alcohol. 

On treating diethylmuscarinepyridine bromide in aqueous solution 
with moist silver oxide, a colourless, strongly alkaline liquid is obtained, 
which neither crystallises on concentration nor forms crystalline 
salts, concentration of the solutions yielding syrupy liquids. Di- 
ethylmuscarinepyridine, OH-C;NH;CH,CH(OEt)., as thus obtained, 
precipitates the hydroxides of silver and of copper from solutions of 
their salts. 

Farther communications on other muscarine derivatives are pro- 
mised, as also on the synthesis of muscarine itself by means of 
bromacetal and trimethylamine. T. G. N. 


Tribromoquinolines. By A. Craus and P. Herrmann (J. pr. 
Ohem. [2], 42, 327—346)—The generic similarity between 3 : 4'- 
dibromoquinoline and the tribromoquinoline described by Claus and 
Welter (Abstr., 1890, 1320), and the fact that the latter can be 
obtained by brominating 4'-bromoquinoline, settles the orientation of 
two of the bromine atoms in this tribromoquinoline. The position of 
the third bromine atom is now settled. for the authors have succeeded 
in obtaining the same tribromoquinoline by heating 1 : 3-dibromo- 
quinoline hydrobromide dibromide according to Claus’ and Col- 
lischonn’s method (Abstr., 1887, 158); this is therefore 1:3: 4'- 
tribromoquinoline. This conclusjon is supported by the fact that 
quinoline-3-sulphonic acid and quinoline-l-sulphonic acid both give 
this tribromoquinoline when they are brominated, for it is known 
that the first bromine atom enters into the 4’-position. It is to be 
noted that Claus and Kiittner (Abstr., 1887, 278) were not working 
with pure quinoline-1-sulphonic acid when they obtained a tribromo- 
quinoline of melting point 198°, but with a mixture of this and 
quinoline-4-sulphonic acid, which by their method yielded only 
3: 4: 4'-tribromoquinoline; that the tribromoquinoline obtained by 
Claus and Zuschlag (Abstr., 1890, 267), melting at 185°, is a mixture 
of 1:3: 4- and 3:4: 4'-tribromoquinolines; and that Lubavin’s 
(Beilstein, 3, 749) tribromoquinoline (m. p. 173—175°) is impure 
1; 3: 4-tribromoquinoline, 
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1:4: 4'-Tribromoquinoline is obtained by heating the hydrobromide 
dibromide of 1 : 4-dibromoquinoline (m. p. 127°, Abstr., 1890, 172), 
and fractionally precipitating the acetic acid solution of the residue 
by the method already given. It forms small needles when crystal- 
lised and large needles when sublimed; it melts at 168—168-5° 
(uncorr.), and dissolves in most organic solvents. Its salts with the 
stronger mineral acids crystallise well, but are dissociated by water. 
The platinochloride forms orange-red crystals, which are dissociated 
by water and alcohol. No methiodide has been obtained. Two nitro- 
derivatives, melting at 197° (uncorr.) and 157° (uncorr.) respectively, 
and soluble and insoluble in alcohol, respectively, have been obtained. 
This tribromoquinoline is also obtained by brominating 4 : 1-bromo- 
quinolinesulphonic acid (Abstr., 1890, 267) ; if too much bromine (above 
2 mols.) is used, a tetrabromoquinoline melting at 198° is also formed, 
and the constitution of this is evidently 1:3: 4: 4'-tetrabromoquinoline. 
It is identical with the tetrabromoquinoline obtained by Claus and 
Weiter (Abstr., 1890, 1320), and is perhaps the compound (m. p. 
198°) obtained by Claus and Kiittner, and described by them as a 
tribromoquinoline (see above). 

Claus and Posselt (Abstr., 1890, 522) studied the action of phos- 
phorus pentabromide on 1 : 4-hydroxyquinolinesulphonic acid at 130° 
and 160°, and obtained substances which they described as a bromo- 
quinolinesulphonic bromide and a tribromoquinoline, respectively. 
Closer investigation has now shown that both these substances still 
contain the hydroxyl group, being 1-hydroxy-? : 4-bromoquinoline- 
sulphonic bromide and 1-hydroxy-3 : 4 : 4'-tribromoquinoline respec- 
tively, and not the aforesaid compounds. 

l-hydroxy-3 : 4 : 4'-tribromoquinoline crystallises in long, brilliant, 
lustrous, colourless needles, and melts at 172—173°, not 168°; its 
basic properties are inappreciable, for it forms no platinochloride 
or methiodide, but yields metallic derivatives with the alkalis and the 
heavy metals. 

When l-hydroxy-? : 4-bromoquinolinesulphonic acid is treated with 
tin aud hydrochloric acid, the hydroxyl group is reduced, and the 
hydroquinoline-4-sulphonie acid, CsN Hy'SO;H, described by Lellmann, 
is obtained; it crystallises with 1 mol. H,O, and melts at 315° 
(uncorr.) ; its potassium salt was obtained. A. G. B. 


2'-Quinolylacetaldehyde. By E. Cartier and A. Erynorn (Ber., 
23, 2894—2897).—2'-Quinolylacetaldehyde may be prepared by the 
electrolysis of 2’-quinolyl-¢-hydroxypropionic acid, or by the action 
of concentrated sulphuric acid. On treating quinolylhydroxypropionic 
acid with a glacial acetic acid solution of bromine, dibromoquinolyl- 
acetaldehyde is formed, melting at 180°. The phenylhydrazone crystal- 
lises from alcohol in prisms which melt at 168—169°. The owime 
crystallises in white needles melting at 235—237°. By the action of 
phosphorus pentachloride on the aldehyde, 2'-w-dichloroethylquinoline, 
C,NH,CH.°CHCL, is formed, crystallising from ether or alcohol in 
white needles which melt at 80°. 

2’-3'-Diquinolyl is prepared from orthamidobenzaldehyde and 
quinolylacetaldehyde ; it crystallises from alcohol in white plates, 

g 2 
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melting at 175°5°, and is identical with the compound obtained by 
Weidel by the action of sodium on quinoline. 

2'-Quinolylacetic acid is formed by the oxidation of the aldehyde, or 
by fusion with potassium hydroxide; it crystallises from alcohol in 
white needles which melt at 275°, and may be sublimed without 
decomposition. The hydrochloride melts at 243°. The calcium salt 
forms a white, crystalline powder; the silver salt decomposes on 
exposure to light, and yields quinaldine on distillation in an atmo- 
sphere of hydrogen; it is also formed by heating the calcium salt 
with calcium oxide. 

2’-Quinolylpropionic acid, CyN-HeCH,°CH,COOH, is prepared by 
the reduction of quinolylacrylic acid with sodium amalgam; it 
crystallises from water or alcohol in needles which melt at 115—116°. 
The ethyl salt crystallises from light petroleum in needles which 
melt at 116°. No other salts could be obtained. 

2'-Quinolyldibromopropionic acid, CyNH,CHBr-CHBr-COOH, is 
formed by the action of bromine ou quinolylacrylic acid; it crystal- 
lises from glacial acetic acid in white prisms which melt at 1830—181°. 
If this compound is dissolved in an alkaline carbonate solution, and 
distilled in a current of steam, 2'-quinolylacetylene, C,NH,*C:CH, is 
formed; this is an oily liquid, and yields 2'-qwinolyldibromethylene, 
C,NH,’CBr:CHBr, which is deposited from ether in nodular crystals 
melting at 63—64°. By the action of excess of bromine on this 
compound, a perbromide is obtained, which crystallises in prisms, and 
melts at 195—196°. 


2'- Quinolyldihydroxypropionic acid, C\NH,-CH(OH)-CH(OH)-COOH, 
is prepared by the oxidation of quinolylacrylic acid with a dilute solu- 
tion of potassium permanganate at low temperatures; it crystallises 
from water gr alcohol in prisms which melt at 113°; the ethyl salt 
forms prisms melting at 110°5°. J. B. T. 


Nitro- and Chloro-derivatives of 8-Methyl-é-oxyquinazoline 
(Anhydroacetylorthamidobenzamide). By L. H. Denorr (J. pr. 
Chem. [2], 42, 346—360; compare Abstr., 1887, 1043).—Nitro-p- 
methyl-6-oxyquinazoline is obtained by nitrating B-methy|]-é-oxyquin- 
azoline with nitric acid (sp. gr. 1°5) at the boiling point, and evapo- 
rating. It crystallises from hot water as a white powder ; it begins 
to darken at 230°, but is not further changed till 280°; when heated 
on platinum foil, it explodes feebly ; it dissolves in aqueous alcohol 
and alkalis, but not in ether or benzene. Its solution in ammonia 
gives a white silver compound when precipitated with silver nitrate, 
but is not precipitated by the salts of other heavy metals. It crystal- 
lises unchanged from hot strong hydrochloric avid. The methyl 
compound forms small, slender, white needles melting at 165°. 

No monochloro-derivative has been obtained. 

Tetrachloro-B-methyl-é-oxyquinazoline is produced by mixing the 
oxyquinazoline (8 grams) with phosphoric chloride (25 grams), dis- 
solving the mixture in phosphorous chloride (10 grams), and heating 
for 12 hours at 170°; the excess of the phosphorus chlorides is 
distilled off, and the residue washed with soda solution, and crystal- 
lised from alcohol; the yield is 53 per cent. It crystallises in white 
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needles which melt at 124—125°, and are insoluble in water, but 
soluble in most other solvents. 

When the tetrachloro-derivative is evaporated with alcoholic 
potash, and the residue dissolved in water, filtered, and treated with 
dilute sulphuric acid, a precipitate is obtained which crystallises from 
alcohol in yellowish prisms melting at 206—207°; the formula of 
this substance is C,H,Cl;N,,OH. The ethyl compound, C,H,Cl;N,OEt, 
is obtained at the same time, being left undissolved by the water; it 
crystallises from alcohol in soft, lustrous, white needles melting at 
75—76°. The amide, C,H,Cl;N,NH2, is obtained by heating the 
tetrachloro-derivative with alcoholic ammonia at 150—160° for 2—3 
hours; the reaction mass is washed with water, and heated with 
alcohol and animal charcoal; the alcvholic solution is thea precipi- 
tated with water. The amide crystallises in needles which blacken 
at 178°, and melt at 183—184°; it dissolves in dilute alcohol and 
benzene, but not in ether, light petroleum, or water; its hydro- 
chloride blackens and decomposes about 200°. <A methylamine 
derivative, C,H,Cl,N.;.NHMe, was obtained by heating the tetrachloro- 
derivative with methylamine at 110°; it forms white, microscopic 
needles (with 1 mol. H,O), which soften at 149°, and melt at 155°. 
An anilide, CpyH,Cl,N2>NHPh, was also obtained; it crystallises (with 
1 mol. alcohol) in thick, white, rhombic tables. 

A consideration of the above compounds leads to the conclusion 
that tetrachloro-8-methyl-é-oxyquinazoline contains one atom of 
chlorine situated differently from the other three, and as this atom is 
easily replaced, it cannot be in the benzene nucleus; the author, 
therefore, ascribes the formula OHOk< Ine to the tetrachloro- 
derivative. The above-described ethyl and amido-compounds will 
thus be trichloro-8-methyl-é-ethoxyquinazoline and trichloro -B- 
methyl-é-amidoquinazoline, respectively. It is, however, still an open 
question whether §-methyl-é-oxyquinazoline is really a hydroxy- or 
an oxy-derivative (Abstr., 1887, 1043). When the tetrachloro- 
derivative is reduced with hydriodic acid, 8-methy]-é-oxyquinazoline 
is obtained; B-methylquinazoline is probably formed, but oxidises at 
once to the oxy-compound. A. G. B. 


Papaveroline. By K. Krauss (Monatsh., 11, 350—362; compare 
Abstr., 1859, 166, 167 ; 1887, 1116).—The hydriodide of this base has 
been prepared by Goldschmiedt by the action of concentrated hydr- 
iodic acid on papaverine, in presence of amorphous phosphorns, 
When a solution of sodium hydrogen carbonate, saturated with 
carbonic anhydride, is added to the hydriodide, the free base, 
C\¢H,,;NO,,2H,0, is precipitated as an almost colourless, crystalline 
powder, which, when dried in a vacuum, is perfectly stable, and con- 
tains 2 mols. H,O, which are given up at 100°. Heated to 150°, it 
darkens in colour, and, on raising the temperature to 210°, becomes 
quite black, without having previously melted. The base dissolves 
readily in mineral acids, in oxalic acid, and in alcohol, and is very 
soluble in acetic acid and in glycerol. Dilute potash turns an alco- 
holic solution blue; strong potash produces a dark-violet coloration. 
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The hydrochloride, C,,H,;NO,,HCl + 4H,0, crystallises in white 
needles, soluble in hot water; the sulphate, (C,,H:;NO,)2,H,SO, + 
84H,0, is only slightly soluble in water; the oxalate, 


(C\6HisNO,).,C.H.0, + 3H,0, 


crystallises from water in spherical aggregates of needles. 

On distillation with zinc-dust in a stream of hydrogen, the author 
expected to obtain «-benzylisoquinoline. Instead of this, dibenzyldi- 
isoquinoline, (C,\,H,.N)., and «-methylisoquinoline were formed. The 
former is insoluble in dilute hydrochioric acid, dissolves readily in 
ether, light petroleum, acetic acid, and benzene, and when crystallised 
from alcohol, melts constantly at 234—235°; the latter is an oil, 
which dissolves in dilute hydrochloric acid, and furnishes a platino- 
chloride, (CjHyN)2,H,PtCl, + 14H,O, which, after recrystallisation 
from water, melts at 229°, and a crystalline picrate which commences 
to sinter at 198°, and melts at 209—210°. G. T. M. 


Strychnine. By C. Srorur (J. pr. Chem. [2], 42, 399—415).— 
Most of the analyses of strychnine which have been made agree with 
the formula C.,H.N,0,. The author has prepared and analysed 
strychnine hydrochloride (with 15 mols. H,0), of which he gives 
crystallographical measurements, and its platinochloride ; also strych- 
nine hydrobromide (with 1 mol. H,O) and hydriodide (with 1 mol. 
H,O) ; his analyses confirm the above formula for strychnine and the 
generally accepted formule for these salts. Pure commercial strych- 
nine melted at 265—266°; by converting this into the hydrochloride, 
reconverting the latter into strychnine, crystallising from alcohol, and 
pulverising the crystals, a light powder was obtained which darkened 
at 260°, and was a dark brownish-yellow liquid at 269°. Claus and 
Glassner give the melting point of strychnine as 284° (Abstr., 1881, 
747); Beckurts as 285° (uncorr., Abstr., 1885, 675); Loebish and 
Schoop as 268° (Monatsh., 6, 858); Beckurts as 265° (Abstr., 1890, 
1328) ; and Garzarolli-Thurnlackh as 262° (Monatsh., 10, 1). 

The author has again investigated the distillation of strychnine 
with lime (compare Abstr., 1887, 604, 682 ; 1888, 63), and has again 
found that hydrogen, ethylene, ammonia, ethylamine, scatole, 8-pico- 
line, and, probably, ethylpyridine are produced. As the #-picoline 
thus obtaived seems to be identical with that obtained from other 
sources, it may be allowed that afl f-picolines at present known are 
identical, whatever their source (compare Ladenburg, Abstr., 1890, 
1432). 

To obtain trichlorostrychnine (Abstr., 1887, 604) dry, powdered 
strychnine hydrochloride is heated with phosphoric chloride 
(4—5 parts) and chloroform in a reflux apparatus on the water-bath 
as long as hydrogen chloride is evolved ; water is then added, and the 
chloroform distilled off ; ammonia is added, the liquid extracted with 
ether, and the ether residue crystallised from alcohol containing 
hydrochloric acid. It gives much the same reaction as strychnine 
with potassium dichromate and sulphuric acid, and a similar colour 
with nitric and sulphuric acids. 

When an excess of phosphoric chloride (7—8 parts) is used, a 


ORGANIC CHEMISTRY. 87 


higher chlorinated derivative is obtained; after distilling off the 
chloroform, an insoluble mass is Jeft which is extracted with benzene. 
This derivative crystallises in long, slender, colourless needles when 
absolute alcohol is added to the hot benzene solution ; its composition 
is in approximate agreement with a pentachlorostrychnine ; it darkens 
and melts at 224°; it does not give the same reaction as trichloro- 
strychnine with nitric and sulphuric acids. A. G. B. 


Brucine. By L. Brerenp and C. Srozur (J. pr. Chem., 42, 
415—420).—De Coninck (Abstr., 1882, 739) distilled brucine with 
potash, but obtained no homologues lower than lutidine. 

The gaseous products of the distillation of brucine with slaked lime 
were hydrogen, ammonia, and ethylene. The distillate was at first a 
colourless liquid with a yellow oil suspended in it, but it rapidly 
became brownish-red in air; it was acidified with hydrochloric acid 
and distilled in steam, whereby a few drops of scatole were obtained, 
but the bulk of the liquid did not distil. The liquid was shaken with 
ether, and then solid potash was added to it until all the oily bases 
had separated; these were then dissolved in ether. The aqueous 
liquid contained ammonia and methylamine, while the bases in the 
ethereal solution were found to be mainly A-picoline and a lutidine, 
probably f-ethylpyridine, together with smaller quantities of other 
pyridine bases; quinoline bases were absent. The #-picoline boiled 
at 142—143°, and was identical with that obtained from strychnine 
(previous abstract) ; its sp. gr. at 0°/4° was 0°9756 (Zanoni, 0°9771). 

A. G. B. 

Alkaloids of Veratrum album. By C. Penxscuen (J. Pharm. 
[5], 22, 265—269; from Pharm. Zeit. Russ., 29, 339).—The rhizome 
of the wild plant gives 0°57 to 0°66 per cent. of mixed alkaloids, 
whilst the cultivated rhizome yields only 029 per cent. The 
powdered root is macerated with alcohol during six days at the 
ordinary temperature, and this repeated a second and third time, the 
last time with the addition of acetic acid. The first alcoholic extract 
is faintly acid from the presence of jervic acid. The alcoholic solu- 
tions are united, and the major portion of the alcohol is removed by 
distillation under reduced pressure ; on the addition of 3 to 4 vols. of 
boiling water, resinous substances are precipitated, which are re- 
moved by filtration. The remaining resinous and colouring matters 
are removed by agitation with ether. Hydrogen sodium carbonate is 
then added to alkaline reaction, then ether, and subsequently chloro- 
form. When the ether and chloroform solutions are evaporated, the 
mixed alkaloids are left, and these on being treated with absolute 
ether, give veratroidine and a minute amount of jervine in solution, 
whilst the insoluble portion contains jervine and a third alkaloid, 
pseudojervine. Veratroidine, C2H;;NO,, melts about 149°, and chars 
about 172°. It is optically inactive. At 22°5°, 1 part dissolves in 
13 parts of benzene, 5°9 of chloroform, and 9°09 of absolute ether. It 
dissolves in alcohol in almost all proportions. Veratroidine yields 
amorphous salts with hydrochloric, hydrobromic, sulphuric, nitric, 
oxalic, and acetic acids. Most of the general reagents for alkaloids 
give with this base more or less of a precipitate, according to the 
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state of concentration. A hydrochloric solution of 1 : 5000 gives a 
faint turbidity with mercury potassium iodide, and a solution of 
1 : 3500 a turbidity with phosphomolybdic acid. With concentrated 
sulphuric acid, veratroidine gives a yellow liquid which passes through 
orange-red to cherry-red, with a green fluorescence, whilst concen- 
trated nitric acid produces a transient rose colour which soon passes 
to citron-yellow. Hydrochloric acid (11°0 per cent. is best) gives a 
beautiful rose coloration ; this serves to distinguish veratroidine from 
veratrine. Veratroidine, when heated at 120° with ethy! iodide in a 
sealed tube for 40 hours, yields the compound C;,H,,;NO,,2EtI. Pseudo- 
jervine, CH NOx», forms large, rhombic crystals. The root does not 
contain more than 0°006 per cent. The alkaloid begins to turn yellow 
at 215°, and melts at 259° with blackening. It is optically inactive. 
At 22°, 1 part of this base dissolves in 10°876 parts of light petroleum, 
in 372 parts of benzene, 1021 parts of absolute ether, 41 of chloro- 
form, and 184°8 of absolute alcohol. With phosphomolybdic acid, a 
solution of 1 : 10,000 gives a perceptible turbidity ; but with mercury 
potassium iodide, the dilution should not exceed 1 : 6000. The pure 
base gives no colour with either hydrochloric, nitric, or sulphuric 
acids, the latter mixed with sugar or with other reagent. When 
mixed with minute quantities of jervine, it gives the coloration 
reactions described as characteristic of it by Wright and Luff. 
Jervine, CyH».NO,, crystallises from a boiling alcoholic solution in 
beautiful white needles. It melts at 237°7°, and is slightly levorotary. 
At 25°, 1 part of the base dissolves in 1658 parts of benzene, in 
268 parts of absolute ether, in 60 of chloroform, and 16°8 parts 
of absolute alcohol. The base is insoluble in light petroleum, 
and very slightly soluble in ethyl acetate, water, and carbon bi- 
sulphide. Beautiful rhombic crystals of the normal hydrochloride, 
with 2 mols. H,O, are obtained by mixing an alcoholic solution of 
the base with an alcoholic solution of hydrogen chloride ; sulphuric 
acid gives an acid salt under the like conditions. Jervine is cha- 
racterised by the violet coloration, passing to blue, which it gives 
with sulphuric acid and sugar; veratroidine, with this test, gives a 
brown coloration. J. T. 


Benzyl Derivatives of Piperidine, Tetrahydroquinoline, and 
Pyridine. A New Method of Formation of Benzyleneimides. 
By E. Letimann and H. Pexrun (Annalen, 259, 40—6]).—Paranitro- 
benzylpiperidine, NO.*C,HyCH2°C;NH,, is obtained when piperidine is 
gradually treated with paranitrobenzyl chloride in well-cooled alco- 
holic solution, the mixture then boiled for about an hour, and the 
hydrochloride thus produced decomposed with water. It crystallises 
from light petroleum in large, amber-coloured plates, melts at 34°, and 
is very readily soluble in mineral acids and most organic solvents, but 
only sparingly in water. The hydrochloride, Cy,H.N,O.,HCl, crystal- 
lises from hot alcohol in light-brown prisms, melts at 236°, and is 
readily soluble in water, but insoluble in ether, benzene, and light 
petroleum, The platinochloride, (Cj,.HiN2O2)2,H,PtCl, is a yellow, 
amorphous, unstable compound. 

Paramidobenzylpiperidine, C;,HiN2, is formed when the preceding 
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compound is reduced with tin and hydrochloric acid; the product is 
distilled with steam and recrystallised from hot light petroleum, from 
which it separates in colourless needles melting at 87°. I1t is readily 
soluble in most ordinary solvents except water. The hydrochloride, 
CixHiN2,2HCl, crystallises in yellow needles and is very readily 
soluble in water. 

Dimethylanilineazobenzylpiperidine, NMe,C,HyN2-C.HyCH.C;N Hi, 
is produced when a solution of paramidobenzylpiperidine in well- 
cooled concentrated hydrochloric acid is treated first with sodium 
nitrite, and then with dimethylaniline. It crystallises from alcohol in 
golden needles, melts at 109°, and dissolves in dilute acids, yielding a 
dark-violet solution, the colour of which changes to yellow on the 
addition of water; it is readily soluble in the ordinary organic 
solvents, but only sparingly soluble in water. The hydrochloride 
erystallises from alcohol in small, bluish-black needles, and its 
aqueous solution imparts to silk and wool a yellow coloration. 

Paramidochlorobenzylpiperidine, NH;°CsH3Cl‘-CH2Cs;NHy», is ob- 
tained, mixed, however, with paramidobenzylpiperidine, when the 
brown light petroleum mother liquors obtained in the purification of 
the last-named compound are evaporated ; it can be purified by con- 
verting it into the hydrochloride. It crystallises from light petr- 
oleum in colourless needles melting at 76—76°5°. The hydrochloride, 
C,,H,,CIN,,2HCI, forms yellow, well-defined, transparent crystals. 

Orthonitrobenzylpiperidine, C\,H,.N2O2, prepared as described in the 
case of the corresponding para-compound, is a thick, yellow oil 
having an odour recalling that of piperidine; it is soluble in 
mineral acids and most ordinary organic solvents. The hydrochloride, 
C2H,.N.O.,HCl, separates from hot alcohol in well-defined, yellowish- 
green, transparent crystals, sinters together at 124°, and melts com- 
pletely at 209°. The platinochloride, (CyHisN,O.)2,H2,PtCh, is a 
yellow, amorphous compound. 

Orthamidobenzylpiperidine, CyH,.N2, crystallises from hot light 
petroleum in almost colourless, rhombic plates, melts at 82°5°, and is 
readily soluble in mineral acids, alcohol, benzene, &c., but more 
sparingly in water. 

Metanitrobenzylpiperidine, C;.H,N,O2, is an oil, and resembles the 
isomerides described above in its behaviour with solvents. The 
hydrochloride separates from alcohol in yellow, rhombic crystals. 
The platinochloride, (C;2H,g¢N,O2)2, H,PtCl,, is yellow and amorphous. 

Metamidobenzylpiperidine, C.HsN., crystallises from light petr- 
oleum in colourless needles, and melts at 112°. 

Paranitrobenzyltetrahydroquinoline, NOC,HyCH.C,NHy, can be 
obtained by heating paranitrobenzyl chloride (1 mol.) with tetra- 
hydroquinoline (2 mols.) for 1 to 2 hours in alcoholic solution, and 
decomposing the salt thus produced, with water; it crystallises from 
hot alcohol or ether in long, bright-red prisms melting at 102°. The 
platinochloride, (Ci¢HieN2O.)2,H.PtCk, is a sparingly soluble, yellowish- 
red compound. The corresponding ortho-compound crystallises in 
brownish-red plates, melts at 111°, and forms a yellow, amorphous 
platinochloride. The meta-base crystallises from alcohol in short, red 
prisms, melts at 99°, and is only moderately easily soluble in ether, 
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cold alcohol, chloroform, and dilute acids. The three nitrobenzyl- 
tetrahydroquinolines are only feeble bases, and their hydrochlorides 
are decomposed by water; they give Kénig’s reaction for tetrahydro- 
quinoline with oxidising agents, and on reduction they yield the 
corresponding amido-compounds, of which the meta-derivative, 
NH,C,H,yCH,"NC,H», is crystalline, and melts at 82°. 

Paranitrobenzylpyridine chloride, NO.°C;Hy¢CH,°C,;NH;Cl, is formed 
when paranitrobenzy! chloride is warmed with excess of pyridine. It 
crystallises from alcohol in yellow prisms, sinters together at about 
90°, melts at about 103°, and is readily soluble in water, alcohol, ben- 
zene, and mineral acids, but only very sparingly in ether and light 
petroleum. The platinochloride, (CyH,N.O.Cl).,PtCh, crystallises 
from dilute hydrochloric acid in golden plates, and melts at 220—223° 
with decomposition. 

Paramidobenzylpyridine chloride hydrochloride, C,,H,;N,Cl,HCl, is 
obtained in yellow crystals when the nitro-compound is reduced with 

‘tin and hydrochloric acid. It melts at 183—185°, decomposes at 
200—202°, and is only sparingly soluble in alcohol. When treated 
with alkalis, it yields a yellowish, resinous compound which does not 
melt below 280°, and when heated at 210—220° it is decomposed into 
the hydrochlorides of pyridine and parabenzyleneimide. The platino- 
chloride, (CH,3N2Cl)2,H2PtCl, is crystalline. 

Orthonitrobenzylpyridine chloride, C,H,N.,0-,Cl, prepared by heating 
pyridine with orthonitrobenzyl chloride, ecrystallises from alcohol and 
ether in yellowish prisms, melts at about 76°, and gradually decom- 
poses at a higher temperature; it resembles the corresponding para- 
compound jin its behaviour with solvents. The platinochloride, 
(C,.H,,N,0.C1)2,PtCh, crystallises in yellow scales. 

Orthamidobenzylpyridine chloride hydrochloride, C\,.H,,;N.C1,HCl, is a 
colourless, semi-crystalline powder, which melts at about 169° and 
decomposes at a higher temperature, yielding orthobenzyleneimide ; 
the last-named compound is a reddish-brown powder which does not 
melt below 290°. 

Metanitrobenzylpyridine chloride, Cy,H,N,0,Cl, crystallises from 
aicoholic ether in yellow needles, sinters together at 60°, and melts 
completely at 100°. The platinochloride, (CyH,,N,02Cl)2,PtCh, 
crystallises in small, yellow needles. Metamidobenzylpyridine chloride 
hydrochloride, Cy,H,;N,Cl,HCl, is a colourless powder which melts at 
about 220° with decomposition. 

Metabenzyleneimide, CH, ; 

CH, 
idine hydrochloride, when the preceding compound is heated at 
230°; it isa yellow, amorphous powder melting at 120—145°. The 
platinochloride has the composition (C;H,;N).,H,PtCl. Molecular 
weight determinations by Raoult’s method gave results which showed 
that parabenzyleneimide is probably a polymeride of a compound of 
the moleculhr formula C,;H;N. F. S. K. 


Tropidine. By A. Ernnorn (Ber., 23, 2889—2894).—By the 
action of aqueous hypochlorous acid on tropidine, two compounds 
are formed; and may be separated by recrystallisation from dilute 


is obtained, together with pyr- 
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alcohol; the one is deposited in long, lustrous prisms which melt at 
138° ; the second is more soluble, separates in white, nodular crystals 
melting at 108—109°, and has the formula C,H,;N,HOCI. 

On heating tropidine with a glacial acetic acid solution of hydro- 

bromic acid in a sealed tube at 100°, the salts of two isomeric 
hydrobromotropidine hydrobromides are formed, and may be sepa- 
‘rated by crystallisation from alcohol; the more insoluble is termed 
the a-compound, and the second the B-compound. a-Hydrobromo- 
tropidine hydrobromide, C.HyNBr,HBr, is obtained as the chief pro- 
duct if the heating is continued for 70 hours; it is very soluble in 
water, and crystallises in transparent prisms which melt at 219—220°. 
The free base is liberated by the action of aqueous soda. B-Hydro- 
bromotropidine hydrobromide, CsH,yN Br,HBr + H,0, is formed if the 
reaction is allowed to proceed for only 24 hours; it crystallises from 
alcohol in lustrous, prismatic needles melting at 113—114°; on 
heating to 105°, the anhydrous compound is obtained, which differs, 
however, from the a-derivative. The free base is formed by the 
action of alkalis; on treating it first with anhydrous sodium acetate 
and then with aqueous soda, a small quantity of a base is obtained 
which yields a platinochloride meliing at 200° ; ; tropine platinochloride 
melts at the same temperature. The author ‘suggests that the com- 
pound prepared by Ladenburg (compare Abstr., 1890, 1167), by the 
action of hydrobromic acid on tropidine at low temperatures, is really 
identical with B-hydrobromotropidine. 

Tropidine dibromide, CsH,,NBr,, is prepared by treating a glacial 
acetic acid solution of tropidine with excess of bromine dissolved in 
the same medium; the oil which separates is washed with sulphurous 
acid ; on the addition of potassium carbonate, the dibromide sepa- 
rates. On adding water to the alcoholic solution, it crystallises out in 
small, lustrous plates which melt at 66—67-5° with previous softening. 
On boiling the dibromide with dilute sodium hydroxide solution, a pene- 
trating, aromatic odour is produced which greatly resembles that of 
dihydrobenzaldehyde (compare this vol., p. 67). ‘=. © 


Aconitine. By A. Lunse (Chem. Centr., 1890, ii, 148-—149 ; from 
Apoth. Zeit., 5, 321).—From the tubers of the Japanese plant Kusa- 
uzu, the author has extracted, by means of Duquesnel’s method, 
an alkaloid of the formula C,;,Hy,NO,., which he considers to be iden- 
tical with the alkaloid obtained from Aconitum napellus. Wright’s 
formula for aconitine 1s C;;H,,;NO,, whilst that of Jiirgens is C;;HgNOj». 

Aconitine forms radially fibrous groups of crystals of the rhombic 
system. The crystals measured by the author had the following 
faces :—Obtained from the cold saturated solution, coPco, coP, OP; 
from the hot saturated solution, coP, coPco, OP, Poo, P. At 110°, 
it is partially decomposed; it melts at 183—184°; [a]p, —34°46. 
The taste is not bitter, but prickly and burning. The most delicate 
reagents for aconitine are hydrogen iodide and potassium mercury 
iodide. The hydriodide, even when present in very small quantity 
(0°02 milligram), appears crystalline under the microscope. Pseudo- 
aconitine could not be detected. The author finds that aconitine has 
the same physiological properties as are ascribed to it by Lewins, 
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acting on the extremities of certain nerves. It does not appear 
itself to undergo any change, nor does it in any way decompose the 
blood corpuscles. 

From the tubers of Langaard’s variety, ‘‘Shirakawauzuware” of 
Aconitum sinense, the author obtained 0°02 per cent. of a crystalline 
alkaloid and two amorphous bases. He considers the alkaloid to be 
identical with aconitine from Aconitum napellus ; it melts at 180°9°. 
Pseudoaconitine could not be detected. J. W. L. 


Hydrastine. By M. Frevunp and M. Hem (Ber., 23, 2897— 
2910).—It has previonsly been shown (Abstr., 1890, 532) that alkyl- 
hydrastines are formed by the action of alkalis on the additive com- 
pounds of hydrastine and alkyl haloids ; aqueous ammonia reacts in a 
similar manner in the cold, but on boiling an alcoholic solution of 
hydrastine methiodide with concentrated aqueous ammonia, a com- 
pound is obtained crystallising from alcohol in white, strongly 
refractive, rhombic plates which melt at 180°, are almost insoluble in 
water, and dissolve sparingly in ether, carbon bisulphide, or benzene. 
The substance is a powerful base, and decomposes ammonium salts ; 
it has the formula C,H.,N.O,, and the author proposes to term it 
methylhydrastamide. It may also be obtained by the action of 
ammonia on methylhydrastine. The salts of the amide are somewhat 
difficult to prepare, as they readily part with the elements of water. 
The picrate crystallises from alcohol in small, yellow needles. The 
hydrochloride, C»H»N,0.,HC1 + 2H,O, is deposited in white needles 
which melt at 116—118’. 

Methylhydrastimide, C2»HN20;, is prepared by the action of dilute 
acids, or of concentrated potassium hydroxide solution, on the amide ; 
it erystallises from alcohol in slender, light-yellow needles which 
melt at 192°, and are insoluble in water. The hydrochioride, 
CyH,,N,0;,HCI, crystallises from absolute alcohol in slightly yellow 
needles which melt at 227°; a hydrated salt melting at 110—120° 
may ulso be obtained. The platinochloride crystallises from hydro- 
chloric acid in brown rhombohedra melting at 205° with decomposi- 
tion. The sulphate is deposited from alcohol in yellow crystals which 
melt at 218°. The nitrate, C.»H.,N.0;,HNO,; + H,0, crystallises in 
slender needles which decompose at about 230°. 


Hemipinimide, C.H,(OMe).<G0>NH, is formed by the oxida- 


tion of methylhydrastamide with dilute nitric acid. 

Ethylhydrastamide, C,H»N.0,, is prepared by the action of 
ammonia on hydrastine ethiodide, and is more readily soluble in 
alcohol than the methyl derivative; it crystullises in rhombic plates 
which melt at 140°. 

Ethylhydrastimide, C,,H»~N,O;, is obtained on treating the amide 
with dilute acids; it crystallises from alcohol in rhombohedra which 
melt at 150—151>. 

Methylhydrastimide methiodide, C..H.,N,0O;,MeI + 13H,0, is formed 
by the action of methyl iodide on methylhydrastamide cr methyl- 
hydrastimide ; it crystallises from water in yellow, flat rhombohedra 
which melt at 240—245°. 
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The action of amines on the additive compounds of hydrastine and 
alkyl haloids is strictly analogous to that of ammonia itself. Methyl- 
hydrastomethylamide, C.;H2N,O., is prepared by heating hydrastine 
methiodide with an alcoholic solution of methylamine in a sealed 
tube at 100°; it crystallises from alcohol in white rhombohedra 
melting at 182°, and is not acted on by concentrated aqueous potash. 
The hydrochloride crystallises from alcohol in white needles which 
melt at 193°. Hemipinomethylimide is formed by the oxidation of the 
base with dilute nitric acid. Methylhydrastethylamide, C.~H3).N20«, is 
obtained by digesting hydrastine methiodide with an alcoholic solu- 
tion of ethylamine for several days; it forms white crystals which 
melt at 162°, and yields hemipinethylimide on oxidation. Methyl- 
hydrastisoamylamide, C.,H3,N20., is deposited from alcohol in long, 
slender crystals which melt at 171°. On heating this compound with 
a large excess of dilute hydrochloric acid, methylhydrastisoamylimide is 
formed as an oily liquid; the platinochloride is a yellow, crystal- 
line powder. Methylhydrastallylamide, C.sHyN.0,, crystallises from 
alcohol, and melts at 158”. By the action of dilute hydrochloric acid, 
the corresponding imide is obtained as a viscid liquid which yields a 
crystalline platinochloride. In the authors’ opinion, the above results 
all tend to confirm the second of the formule proposed for methyl- 
hydrastine (Joc. cit.) ; the action of ammonia on methylhydrastine is 
therefore represented as being strictly analogous to its action on 
benzylidenephthalide ; methylhydrastamide and methylhydrastimide 
would consequently be represented by the formule 


NMe,CH,-CH,"C.H,(0,CH:)*CH,-CO-C,H,(OMe),CO-NH, 
(CH, : H,: CH, = 1:4:5:6; (OMe), : CONH,: CO=1:2:3:4] 
CO-NH 

t ss - 
ind CcH.(OMe):<_ &:CH-C,H,(0,CH,)*CH,CH,NMe,  7°SP& 
tively. J. B. T. 
Hydrastine. By .M Freunp and A. Puiwips (Ber., 23, 2910— 
2917; compare preceding abstract).—Hydrastine allyl iodide, 


C.H.,NO,, CHI, 


is prepared by treating an alcoholic solution of hydrastine with 
excess of allyl iodide; it crystallises from water or dilute alcohol in 
small, white needles which melt at 193°. By the action of potassium 
hydroxide (1 mol.) on this compound, allylhydrastine, C4H.s;NO,, is 
formed, crystallising from alcohol and ether in deep-yellow needles 
which melt at 116°. Allylhydrasteine, C.4.H,;NO; + 1}H,0, is pre- 
pared by boiling allylhydrastine with concentrated aqueous potash, 
and is deposited from water in white crystals which melt at 136°. 
Allylhydrastamide, C.4H2;N,0., is formed by the prolonged action of 
aqueous ammonia on an alcoholic solution of hydrastine allyl iodide ; 
it may be recrystallised from dilute alcohol, and melts at 156°. 
Allylhydrastimide, C,,H,,N,0;, is prepared by the action of dilute 
acids, or of concentrated aqueous potash, on the amide; it is deposited 
from dilute alcohol in pale-yellow crystals which melt at 139°. The 
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hydrochloride is obtained from alcohol in pale-yellow crystals melting 
at 211°. The sulphate crystallises from dilute alcohol in small, deep- 
yellow, slender needles which melt at 235°. Allylhydrastimide allyl 
todide, C2;Hs,N2OsI, is formed by the action of allyl iodide on allyl- 
hydrastamide or allylhydrastimide ; it crystallises from dilute alcohol, 
and melts at 207°. On boiling this compound with concentrated 
aqueous potash, diallylamine is eliminated, and a substance of the 
formula C..H,;NO; is formed, to which it is proposed to apply the 
term hydrastophthalimidine; it is deposited in deep-yellow crystals 
which melt at 226°, and is strictly analogous to the compounds 
previously described (loc. cit.).  Dibromohydrastophthalimidine, 
C»H,NO;Br,, is prepared by treating the preceding compound with 
bromiue (2 mols.); and on the addition of light petroleum to its 
benzene solution, it crystallises in pale-yellow plates melting at 158°. 
The constitution of the above compounds corresponds with that of 
the derivatives previously described (Joc. cit.). ‘= @ 


Hydrobromanhydroecgonine. By A. Ercuencriin and A. 
Ernuorn (Ber., 23, 2888).—Anhydroecgonine hydrochloride is heated 
at 100° for 6—7 days with five parts of a solution of hydrogen brom- 
ide in glacial acetic acid, saturated at 0°. The product is allowed to 
crystallise, and the crystals treated with hot water; on cooling, 
hydrobromanhydroecgonine hydrobromide, CyH,NO,Br,HBr, is depo- 
sited in strongly refractive prisms which melt at 250° with decom- 
position, and are very sparingly soluble in water, alcohol, or glacial 
acetic acid. J. B. T. 


Alkaloids of the Areca Nut. By E. Janns (Ber. 23, 2972— 
2978).—The author has previously described the preparation of the 
two alkaloids, arecoline, CsH,;NO.. and arecaine, C;H,,NO2, from the 
areca nut (Abstr., 1889, 420), and mentioned also a third substance, 
obtained in small quantity, the nature of which could not then be 
ascertained. Further investigation has shown that this compound is 
choline, which was identified by its platinochloride. The latter 
erystallises from water in orange-red, anhydrous, monosymmetriv 
plates, and not as stated by Hundeshagen (J. pr. Chem. [2], 28, 246), 
in rhombic crystals. The statement of the latter, that the platino- 
chloride crystallises from dilute alcohol in anhydrous, yellow octa- 
hedra is also partially incorrect, as the crystals thus obtained contain 
lL mol. H,O. The anhydrous compound melts with evolution of gas 
at 225°. Choline aurochloride melts at 244—245°. 

When arecoline is heated in a sealed tube with hydrochloric acid, 
or boiled with hydriodic acid, potash, or baryta-water, a methyl group 
is eliminated, and a new compound having the composition C;H,,NO, 
obtained. This is isomeric with arecaine, and may therefore be 
termed arecaidine. It is most readily prepared by means of baryta- 
water or hydriodic acid, and crystallises from 60—70 per cent. alcohol 
in colourless, four- or six-sided plates which contain 1 mol. H,O. It 
loses the latter at 100°, and then melts with evolution of gas at 
222—223°, and carbonises on further heating. It is readily soluble 
in water and dilute alcohol, almost insoluble in absolute alcohol, 
ether, chloroform, and benzene. Its solution is coloured red by a 
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trace of ferric chloride, and, like arecaine, which it closely resembles 
in other respects, it is not poisonous. 

Its platinochloride, (C;H\,NO,).,H,PtCl,, crystallises in yellow 
octohedra which melt at 208—209° with evolution of gas, and the 
aurochloride, C;H,,NO,,HAuCl, forms four-sided prisms which melt 
at 197—198°. 

If finely divided arecaidine be suspended in methyl a!cohol, and 
the latter saturated with hydrogen chloride, arecoline is re-formed. 
If ethyl alcohol be substituted for methyl alcohol, arecaidine ethyl 
ether, or homarecoline, C,H,;NO., is obtained; this is a colourless, 
strongly alkaline liquid, miscible with water, alcohol, and ether, 
distils without decomposition, is volatile with steam, and has 
poisonous properties very similar to those of arecoline. Its hydro- 
chloride crystallises in very hygroscopic needles which deliquesce 
in the air. The other salts are also deliquescent, and cannot be 
obtained in crystals. The picrate is an amorphous resinous mass, and 
the awrochloride an oily liquid, sparingly soluble in cold, readily in 
hot water. The platinochloride forms an orange-red, amorphous mass 
which has the composition (C,H,;NO-).,H,PtCl,, and commences to 
decompose at 100°. 

The above reactions show that arecaidine is a monobasic acid, and 
that both oxygen atoms are present as carboxyl. This is confirmed 
by the fact that no acetyl derivatives of arecaidine can be obtained, 
which should be readily formed if the oxygen were present as 
hydroxyl. The formula for arecoline may therefore be partially 
resolved into C;,HjN-COOMe. Experiments to determine the com- 


position of the group C,H, )N are now in progress. H. G. C. 


Action of Sulphurous Anhydride on Flour. By — Batianp 
(J. Pharm. [5], 22, 241—244).—The gluten of flour which has been 
acted on by sulphurous anhydride loses its cohesion, so that, in place 
of 28—30 per cent., not more than 6 or 7 per cent. can be obtained by 
the ordinary process of washing, the remainder passing away with the 
wash water. The gluten is simply modified, not destroyed, as the 
flonr retains its nutritive properties. Sulphuric and sulphurous acids, 
and alkaline sulphides, all affect gluten in’ this way, whilst certain 
compounds, such as sodium chloride, alum, and copper sulphate, 
favour the aggregation of gluten. Perfectly sound and good bread 
can be made from the sulphurised flour by mixing with fresh flour 
and increasing the proportion of salt and yeast. Biscuit made from 
the defective flour is quite good. J. T. 


Formation of Carbamide from Albumin. By E. Drecusen 
(Ber., 23, 3096—3102).—The author has previously shown that a 
mixture of several bases is obtained by boiling casein with con- 
centrated hydrochloric acid and stannous chloride; the nitrate of 
one of these bases forms with silver nitrate an additive compound of 
the formula CsH,,;N;0.,HNO;,AgNO,, as the salt probably contains a 
molecule of water of crystallisation; the base, which the author 
terms lysatine or lysatinine, is homologous with creatinine or with 
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creatine, and, like the latter, it yields carbamide on boiling with 
baryta-water. The author points out the physiological importance of 
his observations, which prove, for the first time, that carbamide may 
be obtained from albumin by simple hydrolytic processes. 

J. B. TF. 


Physiological Chemistry. 


Influence of Bile on Pancreatic Digestion. By S. Marrin 
and D. Wittiams (Proc. Roy. Soc., 48, 160—1i65).—In a previous 
communication (Abstr., 1888, 618), it has been pointed out that in 
the pig the presence of bile or bile salts hastens the action of the 
pancreatic juice on starch. The same holds good for these secretions 
in oxen and in the human subject. Investigations made with certain 
constituents of the bile and related substances gave the following 
results:—Sodium taurocholate hastens the pancreatic digestion of 
starch ; glycocholic acid arrests it; sodium glycocholate acts like the 
taurocholate; glycocine has no effect; leucine and tyrosine both 
hinder the digestion to a slight extent; sodium carbonate, when 
present in the proportion of 0°25 per cent. and over, retards the 
digestion of starch by pancreatic extract; but this retardation can 
be, to a certain extent, neutralised by the addition of bile salts. 

In another series of experiments, it was found that the power of 
bile to hasten pancreatic digestion is not limited to amylolytic diges- 
tion, but that it is equally, if not more, marked in its influence on 
proteolytic digestion. This property is due to the bile salts present ; 
the action of the sodium glycocholate was found, however, to be less 
effective than the bile salts as a whole. W. D. H. 


Action of Nicotine on the Heart and Blood-vessels. By E. 
Cotas (Compt. rend. Soc. Bivl. [9}j, 11, 31—33).—Experiments were 
made on dogs in which small doses of nicotine, dissolved in water, 
were injected into the femoral vein. Blood pressure was taken from 
the carotid artery. -At first the pressure falls and the heart beats 
irregularly ; the pressure returns to the normal level, then rises above 
it; the heart beats are very small and very rapid; it gradually slows, 
however, till the normal is re-established. This action is considered 
to be due to the action of the drug on the intracardiac nerve centres; 
the acceleration is, however, probably due to its action on the cardiac 
muscle. It was also noted that a rise of venous pressure occurs 
simultaneously with that in the arterial system. The rise of pressure 
is probably due to the increased tonicity of the heart, as the drug 
stimulates the vaso-dilatator nerves, producing increased redness of 
the organs. W. D. H. 


Pigments of the Aplysie. By R. Saint-Loup (Compt. rend. Soc. 
Biol. (91, 11, 116—117).—The green pigment of the liver of this 
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marine mollusc can be extracted from the organ by alcohol. The 
extract has an intense green colour, and shows spectroscopically the 
bands of chlorophyll. After saponification with lime, ether or 
chloroform dissolves out a yellow pigment, the residue being green. 
The origin of the pigment is believed to be the food (Alge) of the 
animal. The pigment is absent in young Aplysiew which had never 
fed, and gradually diminishes in those allowed to die of starvation. 
W. D. H. 
Liquids from Hydatid Cysts. By Rorsrr (J. Pharm. [5], 22, 
244—249).—The contents of a cyst, examined in 1888, measured 
about 1100 c.c. The liquid was slightly opaline, faintly alkaline, and 
had a sp. gr. of 10075. The solid residue of 14°7 grams per litre, 
on calcination, yielded 9°30 grams of ash which contained—sodium 
chloride, 6°95 grams; sodium phosphate, carbonate, sulphate, 0°71 
gram; calcium phosphate, sulphate, and carbonate, 1°26 grams ; iron, 
magnesia, and loss, 0°38 gram. The organic matter, corresponding with 
5°40 grams per litre, consisted of—albumin, precipitated by heat and 
acetic acid, 1060 gram ; glucose, 0°585; fatty matter, soluble in ether, 
0260; urea, 0°500; colouring matter of bile, peptone, extractives, 
2°995 grams. The nature of these extractive substances has not 
been clearly determined, although the liquids of cysts have been 
frequently investigated. Numerous authors are quoted to show that 
the composition of the liquids is extremely variable. a. % 


Lanolin and the Detection of Cholesterin Fats in Man. By 
O. Livsreicu (Chem. Centr., 1890, ii, 149—150 ; from Arch. Physiol., 
1890, 363—365).—In studying the question of the presence of 
cholesterin and similar fats in the animal epidermis, the author has 
applied Liebermann’s cholestol reaction with acetic anhydride and 
concentrated sulphuric acid, and also the property which cholesterin 
fats have of emulsifying with water to the extent of 200 per cent. 
In this way, cholesterin fats were found on human skin and hair, the 
feathers and beaks of birds, and the hoofs of horses. 

In addition to the Liebermann’s test already mentioned, the author 
has used a modification in which chloroform is used, and which is a 
much more delicate test. 

Farther, a separation of the cholesterin fats has been effected by 
the author, by treating them with hot ethyl acetoacetate or ethyl 
ethylacetoacetate, which dissolve cholesterin much more freely than 
lanolin. Lanolin was found in human vernix caseosa. 

J. W. L. 


Composition of the Milk of Cows during Early and Late 
Periods of Lactation. By M. Ktiun (Bied. Centr., 19, 622—628 ; 
from Milchzeit., 18, 922—926).—Experiments were made with cows 
in early and late periods of lactation, in order to determine the 
difference in the amount and quality of the milk with cows of the 
same kind, and of about the same weight, under the same conditions 
as to feeding. The results show that considerably more milk is pro- 
duced in early than in late periods, but that the milk of the latter 
contains rather more dry matter, fat and protein, than that of the 
former. The amount of ash and lactic acid is about the same in both 

VOL. LX. h 


98 ABSTRACTS OF CHEMICAL PAPERS. 


cases. In the late period, the amount of dry substance, milk-sugar, 
and fat, varies more than in the carly period, when the reverse was 
observed, but in less degree, regarding the other constituents. 


N. H. J. M. 


Elephant’s Milk. By C. A. Doremus (Chem. Centr., 1890, ii, 
209; from Meieret. Tidning. Milchztg., 1890, 227).—The following 
analyses have been made :— 


l l 
| April 5th, April 9th, April 10th, 
| morning. | midday. 


morning. 


W,.. Koken eseee en aees 7D | 69°286 16 °697 
Total solide... ..cesccccese| 88°48! 30 °713 33 303 
TUR ctcdtncsesionsesmect See 19-095 | 22-080 
Solids not fat ....ccccsece *f 11°619 "233 
SR nghs de cceneeer cnet 2 "694 2-212 
DE nics cvsescaesecece] "2% *267 "392 
Mineral matter .......... 0°6 658 *629 


The milk has a pleasant taste and smell, and resembles that of the 
cow ; no unpleasant odour is produced on warming it. 
J. W. L. 
The Passage of Naphthol into the Urine. By E. Desesquette 
(Compt. rend. Soc. Biol. [9], 11, 101—104).—Naphthol is sometimes 
employed as an inunction in cases of psoriasis. After its use it can 
be detected as such in the urine. The residue of the ethereal extract 
of urine, dissolved in chloroform, treated with soda and then with 
sulphuric acid, gives the green coloration described by Gautrelet 
({Traité danalyse wrologique, 1889) as characteristic of naphthol. Its 
extreme insolubility renders its absorption slow as a rule, and this 
property aiso justifies Bouchard’s selection of the drug in cases where 
it is necessary to keep up prolonged antisepsis. W. D. H. 


Uro-phosphates and Hippuro-phosphates. By Gause (Compt. 
rend. Soc. Biol. {9}, 11, 404—405).—The salts of uric and hippuric 
acids in the urine are considered to be double salts composed of two 
acids united to the same base, and thus so-called uro-phosphates and 
hippuro-phosphates of sodium, potassium, calcium, &c., are described. 


W. D. Hz. 


Colouring Matter of Yellow Silk and its Relation to Vege- 
table Carrotene. By R. Dusois (Compt. rend., 111, 482—483).— 
Yellow silk contains several colouring matters, those actually isolated 
being (1) a golden-yellow compound, soluble in potassium carbonate 
solution, from which it is precipitated in very brilliant plates ; 
(2) macled crystals, reddish-yellow by transmitted light, and brown- 
red by reflected light; (3) a lemon-yellow, amorphous substance, which 
separates in rounded granules when its alcoholic solution evaporates 
spontaneously ; (4) lemon-yellow, octahedral crystals, resembling those 


* Evidently the wrong figure has been given here. 
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of sulphur; and (5) a deep greenish-blue pigment, w iad 
erystallisable, but which is present only in very small quagtity. 

The substances 2, 3, and 4 agree in many respects wi geta ble 
carrotene; they are yellowish-red and crystallisable, diégtve in 
alcohol, ether, chloroform, and benzene, giving golden-yell so lu- 
tions, and in carbon bisulphide giving a brownish-red solution} they 
alter when exposed to air and light, give a continuous absorp éion 
spectrum, and dissolve in sulphuric acid with production of a blue 
coloration which changes to green, and disappears on addition “of 
water. 

Yellow silk owes part, at any rate, of its colour te a substance show- 
ing very close analogies to the colouring matter recently extracted 
from Diaptomus denticornis by R. Blanchard, who regards it as 
carrotene of animal origin. C. H. B. 


Poisoning by Hydrocyanic Acid applied to the Surface of 
the Eye. By N. Gréinanr (Compt. rend. Soc. Biol. [9], 11, 64—65).— 
It was demonstrated that the statement of the older writers that an 
animal may be poisoned by hydrocyanic acid absorbed through the 
mucous membrane of the eye is quite correct. Dogs or rabbits are 
killed in this way in the course of a few minutes. The animals were 
tracheotomised, and care taken that no poisoning took place from 
fumes of the drug entering the respiratory cavity. W. D. H. 


Physiological Action of Potassium Ferrocyanide. By Con- 
BEMALE and DusiqueT (Compt. rend. Soc. Biol. [9], 11, 169—172).—- 
Potassium ferrocyanide is not toxic even when given to. animals in 
doses of 2 grams per kilo. of body weight. In those animals which 
do not vomit (for instance, the cobaye), there is a diuretic action even 
after small doses, three hours after its administration. In dogs this 
is not the case. Repeated doses of the salt, however, cause in- 
testinal troubles in the dog, vomiting being produced if the amount 
given exceeds 80 centigrams per kilo. of body weight. 

In its passage through the system, the ferrocyanide is changed into 
the ferricyanide, which is eliminated in the urine. Its diure tic action 
appears to be connected with this transformation, and the simulta- 
neous formation of diuretic potassium salts. W. D. H. 


Physiological Action of the Soluble Salts of Strontium. 
By J. V. Lasorpe (Compt. rend. Soc. Biol. [9], 11, 453—459).— 
Strontium appears to be quite innocuous. In the dog, the only notice- 
able feature after the administration of the chloride is slight diuresis 
tt thus differs from barium salts, which are very toxic, producing 
cessation of respiration. Soluble salts of putassium, especially the 
chloride, lactate, and sulphate, are also poisonous, producing emesis 
und diarrhoea, and in larger doses slowing of the heart and death 
from asphyxia. Calcium salts, like those of strontium, are apparently 
harmless. . D. H. 


Physiological Action of Guaiacol. By P. Marrori (Chem. Centr., 
1890, ii, 155—156; from Ann. chim. farm., 11, 304—327).—The 
h 2 
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physiological value of guaiacol was pointed out by Seidel in 1880, 
since then one difficulty met with in using it has been the absence of 
distinctive tests of its purity. The author finds that one part of 
guaiacol should dissolve in 60 parts of water, the presence of im- 
purities rendering it more soluble. Its boiling point is 200—202°. 
One drop of pure guaiacol mixed with a few drops of concentrated 
sulphuric acid gives a beautiful permanert purple-red coloration, 
which is interfered with by even a trace of impurity. 

The general action of guaiacol consists in first exciting and then 
paralysing the nerve centres. The paralytic effects are the feebler 
the higher the animal subjected to its influence. In small doses, 
guaiacol does not affect the pulse, in larger doses it is quickened. 
The temperature is reduced. After death from the effects of 
guaiacol, the author has observed, in the case of dogs, that the heart 
is not affected by electric stimulus, although the other muscles are. 
Its action is similar to that of phenol or catechol, and it is ejected from 
the system in a similar condition ; it is, however, not so poisonous as 


these. do. W. is. 


Substances which Favour Infection. By G.H. Rocrr (Compt. 
rend. Soc. Biol. {9}, 11, 307—310).—There are certain materials, such 
as lactic acid, which, when introduced simultaneously with microbes 
into an animal, favour the development of the bacteria. The bacillus 
of symptomatic anthrax is innocuous to the rabbit, but is fatal when 
there is a simultaneous injection of the materials formed by the 
activity of certain other micro-organisms (B. prodigiosus, Staplylococcus 
aureus, &c.). The substance in the cultures that acts thus is soluble 
in glycerol but insoluble in alcohol, and therefore resembles the soluble 
ferments; it is, however, not the same substance which liquefies the 
gelatin in the culture tubes, as it is not destroyed by a temperature 
of even 130°. Similar interactions between other bacteria are de- 
scribed; and the fact is thought worthy of note, as it may furnish 
bacteriologists with a means of re-establishing the virulence of micro- 
organisms which have become attenuated by prolonged cultivation 
through the bodies of a long series of animals; and also that it may 
help to explain why some vegetable poisons like papain and jequirity, 
which are free from microbes, yet produce a condition of the body 
in which it swarms with numerous bacteria which normally are 
harmless, or only harmful to a slight degree. W. D. H. 


Chemistry of Vegetable Physiology and Agriculture. 


The Soluble Ferment of Urea. By P. Miquen (Compt. rend., 
111, 397—-399).—The soluble urea ferment described by Musculus 
has not been isolated by subsequent observers. It can, however, 
readily be obtained in the following way :—Peptone solution mixed 
with 2 to 3 grams of ammonium carbonate per litre is sterilised by 
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filtration through porcelain, and is then inoculated with one of the 
active bacillian ferments of urea, which the author has previously 
described (Ann. Micro.,l and 2). After some days, the liquid becomes 
turbid, and contains the diastase in question. It is necessary that the 
cultivations of bacilli be quite pure, for other organisms may develop 
to the exclusion of the microbes, or may destroy the diastase as fast as it 
is formed. The quantity of soluble ferment obtained in this way per 
litre of peptone solution is sufficient to convert 60 to 80 grams of urea 
into ammonium carbonate in less than an hour. The temperature at 
which this change takes place most rapidly is 50° to 55°, but even at 
50° in contact with air, the diastase undergoes profound alteration, 
and it is completely destroyed after three or four hours. At a tem- 
perature near 0°, however, the solutions of the diastase in the peptone 
solution can be kept for several weeks without alteration. At 75°, the 
ferment is completely destroyed in a few minutes, and at 80°, in a few 
seconds. On the other hand, the organisms which secrete the ferment 
often resist a moist temperature of 95° for two or three hours. 

The author has cultivated 14 species of micro-organisms, exclusive 
of Mucedine, which are capable of producing ammoniacal fermentation 
of urea, and which present perfectly distinct morphological characters, 
and different degrees of activity. All these microbes secrete the 
soluble ferment when they are grown in proteid cultivation fluids free 
from urea, and the author concludes that the destruction of urea at 
the ordinary temperature in the absence of chemical reagents is due to 
the action of this soluble ferment. Urea itself has very little nutritive 


power for lower organisms, and it would seem that the ammoniacal 
fermentation of urea is not due directly to an act of nutrition, but that 
the microbes secrete the soluble ferment, and the latter acts on the 


urea. C. H. B. 


Nitrification and Denitrification in Soils. By T. Leonz 
(Gazzetta, 20, 149—151). The author has previously shown (Abstr., 
1890, 1453) that the phenomena of nitrification and denitrification in 
waters are due to the activity of bacteria and occur in alternation, 
according to the amount of nutriment present; thus, when an abund- 
ance of nutritive matter is at hand, the rapid development of the 
germs is accompanied by the oxidation of the proteids, partly at the 
expense of the oxygen in the nitrates present, ammonia and nitrites 
being formed. On the other hand, nitrification commences as soon as 
the decomposable azotised products are either assimilated or con- 
verted into ammonium compounds. If nitrification and denitrifi- 
cation are determined by similar conditions in soils, the effect of 
manuring would be in the first instanve to suspend the ordinary 
process of nitrification, and to convert part of the nitrates present 
into nitrites, nitrification only reeommencing when the organic matter 
was decomposed, and the formation of ammonia had attained a maxi- 
mum. The following experiments show that this is actually the case. 

Two samples, A and B, of 10 kilos. each, of garden mould were 
placed in cylinders through which air could freely circulate; with 
one of these, B, 300 grams of fresh manure (fowl’s dung) was 
mixed. The mould contained 250 milligrams of N,O; per kilo., and 
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an appreciable quantity of nitrous acid, but no trace of ammonia. It 
was, therefore, in the last stage of nitrification when ammonia had 
disappeared, but small quantities of nitrites still remained. The 
sample A (not manured) showed a gradual increase in the quantity of 
nitric acid up to 282 milligrams of nitric anhydride per kilo., when the 
whole of the nitrous acid had disappeared. In the manured sample, B, 
the nitric acid decreased in two days to 230 milligrams of nitric anhydr- 
ide per kilo., in four days to 190 milligrams. and so on. In the initial 
period, nitrous acid was formed, but subsequently disappeared ; after 
15 days, no trace of either nitric or nitrous acid remained ; the quantity 
of ammonia, on the other hand, increased regularly and attained a 
maximum on the 29th day, after which it remained constant for five 
or six days. On the 35th day, nitrification recommenced, nitrous acid 
reappearing and the ammonia beginning to decrease ; the transforma- 
tion of the ammonia into nitrous acid and of the latter into nitric acid 
continued during three months, after which no trace of either ammonia 
or nitrous acid could be found, only nitric acid remaining in the soil. 
The manuring of soils, therefore, gives rise to acycle of phenomena, 
nitrification being first arrested and the nitrates and nitrites reduced 
until a maximum formation of ammonia is attained, when nitrification 
again commences. The destruction of the nitrates and nitrites in 
the soil is complete or partial, according as the supply of manure is 
abundant or otherwise. S. B. A. A. 


Reducing Power of Micro-organisms. By T. Leone (Gazzetta, 
20, 152—154).—The author criticises the methods and results of De 
Blasi and Travali (Abstr., 1890, p. 1453), and maintains that nitrifica- 
tion is a biological phenomenon taking place under the conditions 
described (see preceding abstract and 1890, 1453). The reduction of 
nitrates in the presence of rapidly developing germs takes place 
simultaneously with the oxidation of the organic compounds present, 
and is due to the abstraction of oxygen from the nitrates for that 
purpose. S. B. A. A. 


Biogenesis of Hydrogen Sulphide. By Desrayz and Lecrain 
(Compt. rend. Soc. Biol. |9], 11, 466—468).—It is well known that 
certain bacteria produce hydrogen sulphide from albuminous materials. 
The number of microbes that act thus is by no means limited, and by 
appropriate means nearly all of them can be made to produce the gas 
in cultures in which the action is anaérobic. The formation of the gas 
appears to depend on the amount of the nascent hydrogen present. 

W. D. H. 

Chlorophyllic Assimilation by Trees with Red Leaves. By 
H. JumELLE (Compt. rend., 111, 380—-382).—The relative activity of 
green and other leaves was compared by exposing them to sunlight 
under comparable conditions in a closed atmosphere containing a known 
quantity of carbonic anhydride, and determining how much carbonic 
anhydride was decomposed ; the weights of the dried leaves being 
ascertained at the end of the experiment. The results show that in 
trees with red or coppery leaves, the chlorophyilian assimilation is 
always lower than in the same trees with green leaves, a result 
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which explains the well known fact that trees of the former class 
increase in size much more slowly than those of the latter. In some 
cases the differences are very great; the assimilation of the green 
beech is about six times as great as that of the copper beech, and 
there is the same difference between the ordinary and the purple 


sycamore. C. H. B. 


Sugars in Mushrooms. By E. Bourquetor (Compt. rend., 111, 
534—536 and 578—58U).—Lactarius piperatus Scop., when examined 
immediately after it is gathered, contains « considerable quantity of 
trehalose, but very little mannitol. If, however, it is dried and then 
treated with water, no trehalose is obtained ; mannitol alone is present. 
The same phenomenon is observed if the mushrooms are merely kept 
for a few hours after being gathered, and hence the disappearance of 
the trehalose is a result of the continuance of the vital processes of 
the mushroom. This conclusion is confirmed by the fact that if the 
mushrooms are kept in a vessel filled with chloroform vapour, the 
trehalose remains, although the mushrooms become dark-brown and 
exude a large quantity of liquid. 

Examination of various species of mushrooms at different stages of 
growth shows that when young they contain trehalose and no 
mannitol, in the middle period they contain both, and when mature 
they contain mannitol only. Amanita mappa is an exception, since 
in all stages it contains mannitol and no trehalose. 

The conversion of trehalose into mannitol is a process of reduction, 
and is probably connected with the formation and maturation of the 


spores. In many species the phenomena are complicated by an 
increase in the amount of glucose that they contain, and in others 
by the appearance of glucose which is not present in the earlier 
stages of their growth. C. H. B. 


Loss of Sugar in Beetroot. By G. Marek (Bied. Centr., 19, 
619—622; from Deut. Landw. Presse, 17, 310—311).—The loss of 
sugar in beetroot is closely connected with the amount originally 
contained. Roots were examined in December, 1888, and in March 
1889, the sugar being determined by the polarisation of the juice and 
by extraction with alcohol. The loss in all cases was very considerable. 
The loss is greatest with roots containing most sugar; the kind, soil, 
and manuring have less to do with it, and everything which raises 
the amount of sugar in the roots increases the liability to lose sugar. 
It is also shown that the higher the temperature at which the roots 
are kept, the greater is the amount of sugar which is lost. When 
roots which originally contain equal amounts of sugar lose unequally, 
the greatest loss will be in those which contain the greatest amount 
of non-saccharine substances. This fact is of importance in the selec- 
tion of roots for seed. Comparative experiments were made with 
nitrogenous and phosphatic manures, the results of which show that 
phosphoric acid has no unfavourable effect on the durability of the 
roots, as is frequently stated. 

In the manufacture of sugar, those roots which contain most sugar 
should be used first. N. H. J. M. 
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Behaviour of Tannin in Plants. By M. Biiscen (Forsch. Gebiete 
agrik. physik., 18, 305; from Jena. Zeit. Naturwiss., 24).—Experi- 
ments were made to determine whether a disappearance of tannin 
in any parts of plants can be shown to take place. Microchemical 
methods were employed. Kraus makes a distinction between 
“ primary ” tannin, which is produced with, and “ secondary ” tannin, 
which is formed without, the intervention of light. In certain cases 
both were found to disappear. Tannin was found to disappear from 
cells which were on the point of dying as well as from cells possess- 
ing more vitality. The author doubts whether the tannin is again 
used in building up. Direct proof of the production of tannin from 
sugar was obtained in a manner similar to that of the formation of 
starch from sugar. Portions of shade-leaves of various plants were 
placed with the upper side on a 10 per cent. solution of grape-sugar, 
the chief veins having been cut to facilitate the entry of the solution. 
Portions of the same leaves were similarly placed on water as a 
control experiment—a necessary precaution, as in many leaves the 
amount of tannin increases after they are cut off and kept in the dark. 
After four to six days, the leaves showed a considerable increase in 
the amount of tannin. It has still to be shown what intermediate 
compounds are formed, and also whether other substances besides 
grape-sugar will produce tannin. N. H. J. M. 


Cultivation of Wheat in a Sterile Siliceous Sand. By 
Pacnout (Compt. rend., 111, 507—509)—Calcium sulphate and 
natural phosphates were mixed with the sand; soluble salts were 
added by watering the experimental pots with solutions of definite 
strengths. Phosphates are indispensable; a yield of 46 quintals 
per hectare with a complete manure fell to 12 quintals in absence of 
soluble phosphate, and to 2 quintals when no phosphate was added at 
all. The ratio of grain to straw also depends oa the supply of phos- 
phate, and the suppression of phosphoric acid retards the maturing of 
the wheat by 10 days. Presence or absence of nitrogen is not of such 
vital importance, probably because the wheat can obtain a certain 
quantity from the air. Absence of nitrogen reduced the yield from 
46 to 11 quintals per hectare. In a complete manure, nitric nitrogen 
has only a slightly greater efficiency than ammoniaca] nitrogen, but 
in absence of potassium, the yield with the former is double the 
yield with the latter. It follows that the presence of potassium is 
essential when ammoniacal manures are used. 

The proportion of nitrogenous compounds in the grain increases 
with the quantity of nitrogen placed at the disposal of the plant. It 
fell to 8—9 per cent. with a non-nitrogenous manure, but rose to 
20 per cent., which is higher than the ordinary maximum, when the 
quantity of nitrogen supplied was greater than that existing in the 
most fertile soils. 

Nitric nitrogen was never found in appreciable quantity in plants 
stinted of nitrogen, but rises to 0'2 per cent., especially in February 
and March, in those plants which had received nitrogen either in the 
form of ammonia or nitrates. In ubsence of potassium, the quantity 
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of nitric nitrogen is very small, and traces of ammoniacal nitrogen 


are present. C. H. B. 

Examination of Potato-Spirit Liquor. By M. Kiun (Bied. 
Oentr., 19, 628; from Milchzeit., 18, 926).—The following numbers 
show the percentages in the sample of the liquor which was used as 


cattle food :— 
Non-nitrogenous Sand in 


Fat. Protein. Pure ash. Crude fibre. extractives. pure ash. 
0°13 161 1:20 0°43 3°50 0°44 
N. H. J. M. 


The Behaviour of Sandy Soil towards Superphosphate. By 
A. THomson (Bied. Centr., 19, 585—588).—The absorptive power of 
pure sea-sand for phosphoric acid was determined as well as that of 
the same sand containing known amounts of orthoclase, of calcium 
carbonate, of ferric and aluminum hydroxides, of calcium carbonate 
and orthoclase, and of calcium carbonate and the mixed ferric and 
aluminium hydroxides. The effect of sodium chloride and potassium 
nitrate on the process of absorption was also studied. 

Pure sand offers no resistance to the extraction of the phosphoric 
acid of superphosphate by pure water, or solutions of sodium chloride 
and potassium nitrate. The addition of orthoclase is without effect. 
Calcium carbonate combines quickly with the soluble phosphoric 
acid ; and the hydroxides of iron and aluminium are very active in 
retaining phosphoric acid, especially when used in conjunction with 
calcium carbonate. 1 or 2 per cent. solutions of sodium chloride 
extract from superphosphate rather less phosphoric acid than distilled 
water ; butin presence of calcium carbonate and ferric and aluminium 
hydroxides, the dilute salt solution extracts more phosphoric acid 
than water alone. Dilute potassium nitrate solutions diminish the 
absorptive power of all the substances employed more than sodium 
chloride. 

The results point to the conclusion that the full benefit of manuring 
with superphosphate (in a sandy soil) will only be attained when 
large amounts of lime or smaller amounts of lime and ferric and 
aluminium hydroxides are well distributed in the soil, and when the 
soil does not contain too much nitrate. In absence of these con- 
ditions, the application of superphosphate should be avoided. The 
methods of experimenting and the apparatus employed are described 
in detail in the original paper (Inaug. Diss. Dorpat, 1890). 

N. H. J. M. 

Composition of Bone-meal. By J. Srocxiasa (Chem. Zeit., 14, 
1—2, 21, 32—33).—The author has examined bone-meal obtained by 
different methods. In the first series of experiments, bones were 
digested for six hours in soft water, at 95°, by which they yielded 
23 per cent. of fat, and lost 0°53 per cent. of nitrogen; they were 
then steamed, either under a pressure of 2°5 atmospheres for 
75 minutes (Results A), or under 1°5 atmospheres for 60 minutes 
(Results B), or under 0°5 atmosphere for an hour (Results C), dried at 
40°, pulverised, and the meal and grit analysed, with the results given 
in the table. In the second series of experiments, it was sought to 
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extract the fat by means of light petroleum :—Results D were obtained 
from meal prepared from bone containing 9°2 per cent. of fat; the 
extraction was conducted under 1-2 atmospheres, the residual petroleam 
expelled with steam, the extracted bones dried at 45°, and pulverised. 
For Results E, the bones containing 8°8 per cent. of fat were extracted 
without pressure, and treated like D, but dried at 36°. Results F: 
Bones containing 87 per cent. of fat, extracted under 1:3 atmo- 
spheres, then steamed under 2 atmospheres pressure for 20 minutes, &e. 
Results G: Bones containing 89 per cent. of fat, extracted under 
1°2 atmospheres pressure, then steamed under 3 atmospheres for 
30 minutes, &e. 


Results. A. | , bE q F. 


Organic non-fatty matter .... | 26°38 | 27°82] 29°54 33°67 °24 | 34°25 | 26°34 
Bat .cccccsccccccccccccccee| 5°O1| 9°38)11°33; 7°84) 6°42 | 9°06) 2°85 
Inorganic matter............/ 56°24) 52°43] 50°43  49°3: "93 | 47 *87 | 61°69 
MEE 46 cc 6ceesnccee keene ‘8 |10°37| 8°71 ; 41) 8°82] 9°12 
OOO oe wscecccscsccccce| B* 4°05} 4°25 *83| 4°36/ 4°96) 3°94 


Steaming, when the pressure is sufficiently great to remove fat, 
also removes much nitrogen. By the second method of extraction, 
less nitrogen is lost, the coarse crushed bone makes a superior 
granular charcoal, and the gelatin from the bone grit is excellent, 
whilst the fat contains less calcium and ammonium oleates, palmitates, 
and stearates. For agricultural purposes, the fat impedes decompo- 
sition, both of the nitrogenous matter and the phosphate. The frag- 
ments of bone containing most fat are more brittle ; hence the meal is 
found to contain more fat than the grit, and so on up the scale of 
coarseness. The author gives results showing this. He regards 
finely pulverised bone meal deprived of fat as an excellent. manure, 
superior to basic slag, and not even second to precipitated phosphate 
in action, its apparent failure, hitherto being attributed to want of 
attention to the points now set forth in the present paper. 


D. A. L. 
Amount of Fat in Bone-meal. By J. Merz (Chem. Zeit., 14, 


95).—Referring to Stocklasa’s communication (preceding abstract), it 
is considered that justice is not done to the extraction method in the 
results quoted ; therefore the author of the present note calls attention 
to three experiments of his own, wherein the fat in bones was reduced 
to 0°32, 0°28, and 0°26 respectively, in from six to seven and a half 
hours, by extraction with petroleum without pressure, the latter not 
being regarded as a factor in the extraction of fat on a large scale 
any more than it is on a small scale in laboratory fat estimation. In 
fact the more the former operation is made to resemble the latter, the 
greater is the yield of fat, and the better the quality of the bone- 
meal. D. A. L. 
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Estimation of Hydrogen Chloride in Solutions of Hydroxyl- 
amine Hydrochloride. By J. A. Mutner (Bull. Soc. Chim. [3], 3, 
605).—Phenolphthalein is unaffected by solutions of hydroxylamine 
hydrochloride, and the amount of acid present may be estimated by 
means of a standard solution of sodium hydroxide, free from carbon- 
ate, using phenolphthalein as the indicator. Pyridine, picolines, and 
lutidines behave similarly. T. GN. 


Estimation of Sulphur in Inorganic Sulphides. By L. Bium 
(Zeit. anal. Uhem., 29, 411—412).—The method published by 
Jannasch (Abstr., 1889, 1244, and 1890, 1187) is not new, having 
been already brought forward by Sauer, in 1873 (Abstr., 1873, 939). 
_ M. J. S. 


Estimation of Nitrogen by the Schultze-Tiemmann 
(Schloesing’s) Method. By F. Cocuius and T. Mor.ier (Chem. 
Zeit., 14, 33).—Low results are obtained by this method, especially in 
the examination of explosives. This is attributed by the authors to 
the addition of too much water, and to the want of proper relation- 
ship between the size of the apparatus used and the quantity of mate- 
rial employed. In some test experiments they used a long-necked 
350 c.c. flask, a measuring tube of 150 c.c. capacity, ferrous chloride 
solution containing 70 grams in 100 grams of water, hydrochloric acid 
of about 37 per cent., and employed 0°3—0"4 gram of potassium nitrate, 
5—15 e.c. of the ferrous chloride solution, and twice the quantity of 
the hydrochloric acid. The ordinary course of operation was followed, 
avoiding unnecessary boiling to drive out the air. When 25 to 50 c.c. 
of water was added, the analysis lasted 30 to 40 minutes, and the 
results varied between 13°76 and 13°86, mean 13°81, whilst with 80 
to 150 ¢.c. of water the variation in the results was from 13°05 to 


13°39, mean 13°21, and the analysis lasted 70 to 90 minutes. 
D. A. L. 


Estimation of Nitrogen in Sodium Nitrate. By O. Forrster 
(Chem. Zeit., 14, 509—510; compare Abstr., 1889, 547, 746).—T wo 
or three grams of the nitrate is dried at 150° or by heating to inci- 
pient fusion, weighed, and repeatedly evaporated to dryness on a water- 
bath in a tared crucible, with 25 c.c. of about 19 per cent. hydro- 
chloric acid. After about the third evaporation, the nitrate is com- 
pletely converted into chloride, which is dried at 150°, ignited slightly, 
and weighed, and the nitrogen calculated from the difference. The 
method yields satisfactory results, but only in the absence of other 
substances, which would be attacked by hydrochloric acid. 

D. A. L. 


Estimation of Nitric Nitrogen as Nitric Oxide. By F. 
ScuEwine (Chem Zeit., 14, 635—637).—For estimating nitric nitrogen 
as nitric oxide, the author has devised and employs the apparatus 
shown in the drawing, which is provided with a measuring tube 
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having a globular expansion, a glass tap H with a small funnel at the 
top, and a special arrangement intimately attached by india-rubber 
tubing or fusion to the bottom. In operation, tube L is connected 


in a suitable manner with a movable reservoir containing sodium 
hydroxide, sp. gr. 1°25, with which the apparatus is charged to the 
level of 4 by raising the reservoir, and clip 4 is closed. The substance 
is placed, along with a little water, in a 200—250 c.c. flask, to which 
the stopper and tubes are fitted, connections made, and to expel the air 
through tubes 2 and 3, the water in the flask is boiled until the 
water into which tube 3 dips is caused to boil by the issuing steam, 
clip 5 is then closed, and the air still in tube 1 driven into the mea- 
suring tube by opening clip 4, which is again closed, and the flame 
removed from below the flask. The measuring tube is filled to the 
top with sodium hydroxide, and tap H is closed. 20—25 c.c. of cold 
saturated ferrous chloride, and then 8—10 c.c. of concentrated hydro- 
chloric acid are carefully drawn into the flask through tubes 2% and 
3, which are then washed with water in the same way; the flask, 
suspended a few cm. above the wire gauze, is now heated, and as 
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soon as @ pressure is indicated in the india-rubber tube at 4, that clip 
is opened, the nitric oxide passes into the measuring tube, and by the 
time the liquid has volatilised in the flask, all the nitric oxide is con- 
elnded to be in the measuring tube. The temperature in the jacket 
tube surrounding the measuring tube is made to correspond with that 
in the vicinity of the bulb, and the level in the reservoir being 
adjusted to that in the measuring tube, the volume is read off, and 
after the necessary corrections are made, the percentage of nitrogen is 
calculated therefrom. The saucer under the measuring apparatus is 
filled with water to keep the tubes immersed in it cool. For substances 
which might be decomposed by boiling with water, a tap funnel is 
fitted to the flask, and is used for charging it. D. A. L. 


Estimation of Nitrogen in Organic Substances by means of 
Alkaline Permanganate. By R. L. Wacner (Chem. Zeit., 14. 269). 
—The author some years ago recognised the possibility of oxidising 
nitrogenous organic substances by means of alkaline permanganate, 
without the formation of ammonia. In his experiments he mixed 
05 to 1 gram of substance with 25—30 times its weight of potassium 
permanganate, and 5 c.c. of 25 per cent. potassium hydroxide, placed 
the mixture in a tube closed at one end, terminating at the other in a 
capillary for the escape of oxygen, warmed in a water-bath to aid 
admixture, and then heated at 150—170° in an air-bath for two to 
two and a half hours. The contents of the tube were turned into a 
porcelain basin, the excess of manganate reduced with manganese 
sulphate and sodium carbonate, and the nitric acid determined in 
the clear liquid by a modification of Eder’s method ; but irregularity 
of combustion and breaking of tubes rendered the method practically 
useless, except, perhaps, for substances soluble in alkalis. Non-vola- 
tile nitro-derivatives and ethereal nitrates can be safely oxidised by 
alkaline permanganate in a porcelain dish, excess of permanganate 
being subsequently reduced with alcohol, and the diluted filtrate 
treated with ferrous sulphate, zinc-dust, and hydrochloric acid ; the 
nitrogen is then estimated as ammonia, by any of the usual distilla- 
tion methods. 

Carbon bisulphide and thiophen can be oxidised by similar treatment, 
and the sulphur estimated in them; they are enclosed in thin glass 
bulbs, and placed in tubes containing the alkaline permanganate ; the 
tube is sealed up, the bulb broken, and the digestion proceeded 
with. D. A. L. 


Detection of Foreign Raw Phosphates in Powdered Basic 
Slag. By L. Buum (Zeit. anal. Chem., 29, 408—411).—The relative 
superiority of basic slag as a fertiliser over natural phosphatic 
minerals, owing to its ready absorbability, and the high price which 
it has in consequence attained, have led to its falsification with other 
raw phosphates. Only such are likely to be used as, from their low 
percentage of phosphoric acid, cannot profitably be worked up as 
superphosphate, and these in most cases contain much calcium carb- 
onate. Fresh basic slag is almost absolutely free from carbonates, 
and even ou long exposure to air, absorbs very little carbonic acid 
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(2°47 per cent. was found in an extreme case), so that the presence of 
much carbonate in a specimen would be enough to throw suspicion 
on it. A low percentage of iron and manganese might furnish an 
additional indication, since these metals are rarely present in natural 
phosphates. In estimating the carbonic acid by decomposition with 
an acid, some chromic acid should be added, to prevent evolution of 
hydrogen sulphide from the sulphides present, but a simple estima- 
tion of the loss on ignition would generally allow an opinion to be 


formed. M. J. S. 


Estimation of Water in Superphosphates. By J. Sroxtasa (Zeit. 
anal. Chem., 29, 390—397).—Pure monocalcium tetrahydrogen phos- 
phate, CaH,(PO,). + H,O, loses its water of crystallisation at 100°, 
but only completely after 40 hours. It may be kept at 105” for 
20 hours with but little change, but on longer heating at the same 
temperature begins to show decomposition. At higher temperatures, 
the amount of change is dependent not alone on the temperature, 
but also on the time of drying. The statement of Drewsen (Abstr., 
1881, 465) that drying even at 300° does not diminish the proportion 
of soluble phosphate, but merely reduces it to a soluble pyrophosphate, 
cannot be confirmed for pure or nearly pure monocalcium phosphate. 
[t might be true for a superphosphate in which free phosphoric acid 
constituted 80 per cent. of the total soluble phosphoric acid. 

On drying for one hour at 200°, one-half of the monocalcium 
phosphate undergoes decomposition, thus :—4CaH,(PO,), = Ca,P,0,; 
+ Ca(PO,). + CaH,P.0, + 2H;PO, + 4H,O. At lower tempera- 
tures for the same length of time, the proportion decomposed is 
smaller, but if the time is prolonged, a further decomposition takes 
place even at 150°, and less free phosphoric acid is found in the soluble 
part. A temperature of 200° sufficiently prolonged results in the 
following decomposition :—4CaH,(PO,), = 3Ca(PO;), + CaH,P.0, 
+ 7H,O, whilst at 210°, there remains nothing but insoluble, glassy 
calcium metaphosphate. In presence of free phosphoric acid, the 
contrary action may on heating take place, thus: Ca,P,0;, + 2H;PO, 
= 2CaH,P,0, + H,O, and thus the soluble phosphoric acid actually 


undergo increase. M. J. S. 


Separation of Barium from Strontium. By R. Fresevivs 
(Zeit. anual. Chem., 29, 413—430 ; see Abstr., 1890, 924).—All attempts 
to obtain complete separation by means of chromic acid in a single pre- 
cipitation resulted in failures. The seemingly satisfactory separation 
obtained by Frerichs and by Russmann (next abstract) resuited from 
the accidental compensation of opposite errors, since they washed the 
barium chromate with acetic acid, in which it is distinctly soluble, 
and weighed it after drying at 110°, at which temperature it still 
retains some moisture. In a solution containing alkaline acetate and 
dichromate, barium chromate is, however, quite insoluble. It can 
also be rendered anhydrous without decomposition by ignition at a 
dull red heat, even the portion adhering to the filter reoxidising after 
temporary reduction. By double precipitation of the barium, a com- 
plete separation can be effected even when the proportion of 
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strontium is large. The solution of the chlorides is feebly acidified 
with acetic acid, and diluted until it contains not more than 0°5 per 
cent. of the bases, then precipitated hot with an excess of ammonium 
chromate, which has been carefully neutralised with ammonia. After 
cooling for an hour, the precipitate is washed by decantation with 
very dilute ammonium chromate until the washings no longer give a 
precipitate with ammonium carbonate, and then further with warm 
water until the washings are scarcely coloured by silver nitrate. The 
precipitate is then dissolved in the smallest possible quantity of 
nitric acid, and the solution again diluted and heated. Ammonium 
acetate is added in sufficient quantity to displace the free nitric acid 
by acetic acid, and then ammonium chromate until the odour of acetic 
acid has completely disappeared. After an hour, the liquid is poured 
through a filter, the precipitate is digested with hot water, cooled, 
filtered, and washed thoroughly with cold water. It is then free from 
strontium, whilst the filtrates contain no barium. Double precipita- 
tion from neutral or alkaline solutions has not been successful. 
M. J. S. 

Separation of Barium, Strontium, and Calcium. By A. 
Russmann (Zeit. anal. Chem., 29, 447—454; from Inaug. Diss. 
Berlin, 1887).—Barium cannot be satisfactorily estimated by Frerichs’ 
method (precipitation from an acetic acid solution by normal 
potassium chromate), since the filtrate always contains traces of 
barium, and some potassium chromate is carried down by the preci- 
pitate. The precipitate will also contain strontium, if the proportion 
of the strontium in the solution exceeds 30 parts per 100 of barium. 
Calcium is not so precipitated. The simplest way to ascertain the 
weight of the barium chromate, is to dissolve it in dilute hydrochloric 
acid, add potassium iodide, and immediately titrate with thiosulphate. 
Diehl’s method for separating barium and calcium by digesting the 
sulphates with sodium thiosulphate solution is complicated by so 
many sources of error that it cannot be recommended. Fresenius’ 
method of separating barium and calcium by dilute sulphuric acid in 
a solution acidified with hydrochloric acid is thoroughly satisfactory. 
The method of Sidersky (Abstr., 1883, 509) for separating strontium 
and calcium only yields approximate results. For separating barium 
and calcium, it is, however, serviceable. Bloxam’s method (Abstr., 
1886, 920) is not suitable for quantitative separations, as the 
strontium sulphate carries down with it considerable quantities of 
calcium, and the calcium ammonium arsenate cannot readily be 
brought into a form for weighing m which it contains a constant 
proportion of calcium. Fleischer’s method for separating barium 
and calcium by digestion with 3 parts of potassium sulphate and 
1 part of carbonate, followed by titration of the calcium carbonate in 
the weighed precipitate gives good results. Lastly, Leison’s method 
for the estimation of the individual alkaline earths, by precipitation 
with oxalic acid and alcohol, and titration of the oxalic acid in the 
precipitate by permanganate, is accurate. The barium oxalate must 
be dissolved by hydrochloric acid, as it is not completely decomposed by 
sulphuric acid. Strontium and calcium oxalates cun be decomposed 
by sulphuric avid. The solutions must not be filtered through paper, 
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and must be highly dilute. Ignition of the oxalates is, however, as 
a rule, the quicker process. M. J. 8. 


Estimation of Cadmium in the Products of Zinc Manu- 
facture and in Calamine. By W. Minor (Chem. Zeit., 14, 4, 34, 
and 348—349).—The material is dissolved in hydrochloric acid, 
treated with hydrogen sulphide, and the precipitate washed with hot 
water, dissolved in hydrochloric acid, heated to boiling, and poured 
into dilute sodium hydroxide likewise heated to boiling. This preci- 
pitate, after washing with hot water, is ignited in a current of oxygen, 
and weighed as cadmium oxide. Material containing but little iron, 
such as “ pure cadmium,” is dissolved in hydrochloric acid, and preci- 
pitated directly with the sodium hydroxide. This method of 
precipitation may also be used to separate zinc and cadmium in the 
ordinary method of examining calamine; the ammoniacal solution 
containing the zinc and cadmium is rendered slightly acid and 
poured hot into the hot hydroxide, &c. 

In the method described in the last of the three papers, the material 
is dissolved in hydrochloric acid, filtered from undissolved lead, 
precipitated with hydrogen sulphide, the precipitate, containing 
zinc and an inconsiderable amount of arsenic, is washed, dried, 
weighed, dissolved in dilute hydrochloric acid, and treated with 
sodium hydroxide in excess. The cadmium hydroxide is filtered off, 
and the zinc titrated in the filtrate with sodium sulphide, calculated 
to zine sulphide, and deducted from the weight of the cadmium 
sulphide precipitate. In another method (requiring the absence of 
other metals precipitated by sodium hydroxide) after removal of 
iron with ammonia, the solution of zinc and cadmium is nearly 
neutralised with hydrochloric acid, and then treated with sodium 
hydroxide. The precipitate of cadmium hydroxide is dissolved in 
dilute hydrochloric acid, evaporated to dryness, dissolved in water, 
and titrated with standard sodium hydroxide, using litmus or sodium 
sulphide papers as indicators. Good results have been obtained by 
both methods, the first being the more suitable in the presence of 
much zine and vice versd. D. A. L. 


Estimation of Cadmium as Sulphide by Precipitation with 
Sodium Sulphide Solution. By W. Minor (Chem. Zeit., 14, 
439—440).—The material is dissolved in hydrochloric or nitric acid, 
and the lead separated by sulphuric acid; the solution is then treated 
with soda, and the precipitate digested with ammonia. The ammoniacal 
solution is free from lead, zinc, and iron, but contains all the cadmium, 
which can then be determined by means of sodium sulphide solution, 
either volumetrically by titration, using ferric hydroxide as indicator, 
or gravimetrically by precipitating, and weighing the precipitate 
after drying for some hours at 140—145°. D. A. L. 


Volumetric Estimation of Zine and Copper. By E. Donarn 
and G. Harrensaur (Chem. Zeit., 14, 323—325).—Various experi- 
ments have been made by the authors. They find that for titrating 
zine by Schaffner’s method, it is better to use sodium hydrosulphide 
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(prepared by adding a known volume of dilute sodium hydroxide to 
an equal volume of the same solution previously saturated with 
hydrogen sulphide) than a solution of the crystalline sulphide of 
commerce; however, in using this reagent in solutions containing 
tartaric acid and ammonia, the iron commences to precipitate before 
all the zinc is converted into sulphide. The estimation of zinc by using 
excess of ferrocyanide, after the removal of the iron, and titrating back 
with permanganate does not answer, since in the cold a clear solution 
cannot be obtained, whilst if warm, decompositions occur which 
cause irregularities, It is noticed that ferrocyanide precipitates zinc 
but not iron in the presence of tartaric acid and ammonia, and that the 
excess of either of these substances does not seriously disturb the 
relative quantity of 1 mol. ferrocyanide to 2 atoms of zinc; therefore 
1 c.c. of a solution containing 33°5 grams of potassium ferrocyanide 
per litre corresponds with 0°010 gram of zinc. As small an excess of 
ammonia as possible, and a hot solution, are favourable to the preci- 
pitation. The zine precipitate is not decomposed by acetic acid; 
therefore, by placing drops of this acid and the solution under exami- 
nation in contact, in the presence of iron, a coloration indicates 
complete precipitation of the zinc. The following method is based on 
these considerations :—3 to 4 grams of material is dissolved in hydro- 
chloric acid with some nitric acid, diluted to a definite volume with 
water, an aliquot part filtered, treated with 20—25 c.c. of concen- 
trated tartaric acid solution, a slight excess of ammonia added, and 
the liquid warmed to about 80°. The ferrocyanide is now run in until 
the precipitation of the zinc is complete, as indicated in the manner 
described above. The proportion of iron to zinc in the solution under 
examination should be the same as that present in the solution used 
for standardising the ferrocyanide. 

Under similar circumstances, copper is precipitated in a like 
manner, but the precipitation is greatly influenced by ammonia; 
therefore the solution for titration should be neutral or nearly so. 
The ferrocyanide is standardised from a solution of copper of known 
strength, and cannot be approximated to by the weight of ferrocyanide 
employed, inasmuch as the composition of the copper precipitate is 
uncertain. Copper and zinc may be estimated in the same solution 
by this method ; first both are titrated, then the copper is precipitated 
out of another portion of solution, and the zinc alone titrated, &c. 

D. A. L. 

Estimation of Lead by Phosphomolybdic Acid. By H. Brur 
(Bull. Soc. Chim. [3], 3, 852—855).—To the boiling neutral solution 
of the metal, an aqueous solution of phosphomolybdic acid is added 
until the supernatant liquid is coloured yellow by the excess of 
reagent used. After washing, the precipitate is dried at 90—100° 
and weighed. It forms a dense, white powder which is insoluble in 
water (1 in 500,000) and aqueous ammonia, but dissolves in nitric 
and in acetic acids ; it contains 54°8 per cent. of lead, and corresponds 
with the formula Mo,;Pb.;P2;H,Oi.2; at a high temperature it loses 
7 mols. H,O. 

_ By decomposition of the precipitate with dilute sulphuric acid and 
zinc at a gentle heat, a brown liquid is obtained, which may be 

VOL, LX. v 


ny 


awe t 
nat, os ea 
fa 


sro £ 


- 


114 ABSTRACTS OF CHEMICAL PAPERS. 


titrated for lead by a solution of permanganate which has been 
previously standardised against a solution resulting from the similar 
treatment of a known weight of a lead salt. 

The phosphomolybdic acid is made by evaporating to dryness a 
solution of ammonium phosphomolybdate in nitric acid. Iron is 
eliminated by a previous treatment with sodium hydroxide, copper, 
potassium, and ammonium by washing the mixed phosphomolybdates 
with ammonia-water, but the presence of zinc or arsenic vitiates the 
estimation. T. G. N. 


Separation of Copper from Arsenic by the Electric Current. 
By L. W. McCay (Chem. Zeit., 14, 509).—Under the influence of 
the current from four to six Meidinger elements, alkaline arsenates 
remain in solution, whereas copper is completely and quantitatively 
precipitated, and has been estimated with good results. Moreover, 
the copper is quite free from arsenic, and the solution may be safely 
employed for the determination of the original amount of the latter 
metal. D. A. L. 


Estimation of Aluminium in Commercial Aluminium. By 
G. Kuemp (Zeit. anal. Chem., 29, 388—390).—The process employed 
for zinc (Abstr., 1890, 1190) cannot be applied to aluminium since, 
even with highly dilute alkali and a large excess of iodate, hydrogen is 
always evolved, but by dissolving the aluminium in potash, and burn- 
ing the hydrogen in Fresenius’ apparatus, a very accurate estimation 
can be made. About 1 gram of the metal in filings is placed ina 


150 cc. flask with a little vaselin to prevent frothing, and the potash 
solution (35 grams of KOH in 100 c.c.) is added gradually, with 
warming towards the close. The operation takes about 45 minutes. 
M. J. S. 
Estimation of Alumina in Bread, &c.; Solubility of Alu- 
minium Phosphate in Acetic Acid. By W. C. Youne (Analyst, 
15, 61—63 ; 83—84).—In Dupré’s process, the aluminium is precipi- 
tated as phosphate from an acid solution containing ammonium 
chloride and acetate, and is collected after remaining all night in the 
cold. Test analyses, with weighed quantities of alum, show that 
under these conditions the results are much below the truth. The 
best result (from a mixture of alum, sodium phosphate, and acetic 
acid) was obtained by boiling the mixture both before and after the 
addition of ammonium acetate, and filtering immediately. The 
amount of ammonium acetate must not be too small, nor that of 
acetic acid too large. For 01 gram of potash alum, there was used 
1 gram of ammonium acetate and 5 c.c. of ordinary acetic acid. The 
presence of ammonium chloride has little effect when the liquid is 
filtered immediately after boiling, but lowers the result if the pre- 
cipitation is performed in the cold, or the mixture is allowed to cool 
before filtering. M. J. S. 


Estimation of Iron Oxide and Alumina in Phosphates. By 
R. Jones (Chem. Zeit., 14, 269—271).—The author criticises the 
methods employed until recently, and recommends as the best 
the following combination of Glaser’s method, slightly modified, with 
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part of Stutzer’s method. The phosphate is dissolved in hydrochloric 
and nitric acids, made up to a detinite volume, an aliquot part 
taken and treated with a quarter of its volume of sulphuric 
acid of sp. gr. 1°84, and its own volume of 95 per cent. alcohol, 
making up to definite volume with the alcohol; after 12 hours, 
the gypsum is collected, and when weighed, gives good results for 
calcium in absence of much magnesium. The alcohol is driven off 
from the filtrate, which is rendered alkaline with ammonia and 
boiled to completely drive off the ammonia. The precipitate may be 
weighed, and half the weight taken as iron oxide and alumina, which 
gives good results, or it may be treated with molybdic solution, the 
phosphoric acid separated in the usual way, the iron and alumina 
precipitated wlth dilute ammonia, redissolved in hydrochloric acid, 
reprecipitated, &c., and weighed. D. A. L. 


Titration of Chromates, Barium Salts, and Sulphates. By 
P."Sotrsren (Chem. Centr., 1890, ii, 217—218; from Pharm. Zeit., 
35, 372).—The titration of solutions of barium salts with potassium 
dichromate, and inversely the titration of chromates with barium 
salts, may be readily performed with either hematoxylin or logwood 
extract as indicator. A solution of barium chloride is prepared equal 
to one of potassium dichromate, and for the determination of barium 
salts, potassium dichromate is run in from the burette until a drop 
placed on a warmed porcelain plate with a drop of hematoxylin just 
shows the formation of a blue-black coloration. The solution to be 
titrated must be neutral, and may not contain more than the merest 
trace of either acetic acid or ammonia. Chlorides and nitrates do not in- 
terfere with the reaction, nor does rosolic acid, which latter may be used 
as an indicator for the titration of solutions of salts of barium. If the 
solution of a chromate contains sulphates, the titration with barium 
chloride gives the total quantity of the two salts, from which must 
be deducted the amount of the latter as determined gravimetrically. 

For the determination of the combined sulphuric acid, an excess of 
barium chloride solution is added, and the excess determined by 
titration with potassium dichromate. 

Salts of aluminium, copper, and iron must be removed from the 
solutions. J. W. L. 


Estimation of Antimony by Marsh’s Method. By A. van 
ByLert (Ber., 23, 2968—2971; compare Kiihn and Saeger, Abstr., 
1890, 1187).—For the estimation of antimony in alloys of tin, 
silver, and antimony, the author recommends the following process :— 
A three-necked Woulffe’s bottle is connected on the one hand with an 
apparatus for evolving carbonic anhydride, and on the other with the 
usual calcium chloride tube and hard glass tube. The central neck 
of the Woulffe’s bottle ‘is fitted with a wide tube reaching to the 
bottom of the flask. About 0°5 gram of the alloy is dissolved in 
20 c.c. of mercury at 60°, and poured, after cooling, into the flask. 
100 ¢.c. of 10 per cent. sulphuric acid is then added through one of 
the side tubes, and the air expelled from the apparatus by carbonic 
anhydride. A freshly prepared sodium amalgam, obtained by dis- 
solving 5°5 grams of sodium in 25 c.c. of mercury, is then added drop 

iz 
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by drop through the wide tube. The sublimate of antimony quickly 
appears in the heated tube; the apparatus is then periodically shaken, 
care being taken that no liquid is allowed to pass into the central 
tube. After the evolution of gas has ceased, carbonic anhydride is 
again passed through the apparatus to expel all the hydrogen and 
hydrogen antimonide. The mercury sclution is then poured off, 
dried with filter-paper, and divided into two equal portions, one of 
which is returned to the cleaned and dried apparatas, and covered 
with 75 c.c. of a 10 per cent. sulphuric acid, whilst the other is mixed 
with 3 grams of sodium, and added drop by drop through the central 
tube as before. 

The results obtained are fairly accurate, but might possibly be 
improved by employing hydrogen in place of carbonic anhydride for 
driving out the air. Another source of error is the oxidation which 
takes place in the manufacture of the alloy, and during its solution in 
the mercury, H. G. C. 


Estimation of Hardness of Natural Waters. By E. L. Nevar- 
BAUER (Zeit. anal. Chem., 29, 399—401).—The author proposes the 
following modifications of Clark’s test. The standard water is a 
mixture of 8 vols. of calcium sulphate solution of 12° of hardness with 
2 vols. of a 12° magnesium sulphate solution. Of this mixture, 
100 c.c. is used. The soap solution is of such strength that 12 c.c. is 
required for the 100 c.c. of standard water. The following new table 
has been drawn up from titrations of the standard water diluted to 
the required degrees :— 

Hardness. . ar 2 FF £2 = 

C.c of soap solution .. 0° 17 28 39 49 59 69 

Hardness 2 a. <a ae aa Cs 

C.c of soap solution .. 78 87 96 104 112 120 


and a special burette (titanometer) constructed, the readings of which 
give at once the degrees of hardness. M. J. S. 


The Analysis of Sulphurous Waters. By D. Viratt (Chem. 
Centr., 1890, ii, 166; from L’ Orosi, 13, 73—78).—Thiosulphates may 
be detected by the addition of potassium nitrite and a mineral acid or 
acetic acid. Nitric oxide is liberated, and the solution is thereby 
coloured yellow ; later, sulphur is precipitated, and the liquid becomes 
milky. This reaction is extremely delicate, 00001 per cent. of thio- 
sulphate being detectable. In testing for nitrites in presence of thio- 
sulphates with potassium iodide and starch, this reaction of the thio- 
sulphate may prevent the formation of the blue iodide of starch, a 
yellow coloration being produced instead. In testing for iodine, in 
presence of thiosulphates, with potassium nitrite and an acid, it is 
better to evaporate the water to dryness after neutralising with 
sodium carbonate, and then to extract the residue with absolute 
alcohol, which dissolves the iodide, leaving the thiosulphate undis- 
solved. In the case of waters containing large quantities of calcium 
salphate, it is recommended to first precipitate the calcium as calcium 
carbonate before determining the silicic anhydride. In order to 
prevent the precipitation of sulphur during the evaporatior of water 
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for determination of the total solid residue, the author recommends 
that a current of hydrogen should be passed through the water. 
J. W. L. 
Examination of Water for Contamination by Gas Works. 
By F. Dickman (Zeit. anal. Chem., 29, 398—399).—In a specimen of 
water from a brook which had suffered contamination from a neigh- 
bouring gas works, and by which poultry had been poisoned, the 
author detected traces of a substance giving the reactions of di- 
pbhenylamine. Owing to the stability of this compound and the 
sensitiveness of its reaction with nitric acid, its presence might be 
used as a proof of contamination by tar-water, if it should be found 
to be a constant constituent of that liquid. M. J. S. 


Detection and Estimation of Organic and Inorganic Poisons 
in Corpses. By A. Szypa (Chem. Zeit., 14, 31—32, 51—53, 128 —129, 
181—184, and 198—200).—The author describes his system of 
examining corpses. The chemical examination proper is preceded by 
a preliminary examination of the blood, urine, and contents of the 
stomach and accessories. 

The blood, when not too decomposed to show the absorption bands, 
is examined spectroscopically ; if dry, it is dissolved in water, and made 
very slightly alkaline with sodium hydroxide ; the two oxyhemoglobin 
bands and the intermediate hemoglobin band merge into one con- 
tinuous band in partially decomposed blood; the faint band in the 
red is attributable to methemoglobin in alkaline material or to 
hematin in acid blood. In the former case, further examination is 
only made under exceptional circumstances, such as the presence of 
hydrogen sulphide not emanating from ordinary putrefactive pro- 
cesses; but, in the latter case, the red band being due to hematin, is 
regarded as indicating the presence of other reducing agents, or of 
acids, potassium chlorate, ferricyanides, nitroglycerol, or nitro- 
benzene, which are tested for in the urine and in parts of the body. 
Other isolated lines in the red are carefully noted, and carbonic oxide 
is sought for; the presence of hematin, already reduced or otherwise, 
indicates the absence of carbonic oxide poisoning; carbonic oxide heemo- 
globin is recognised in presence of oxyhemoglobin and hemoglobin 
by the mere displacement of the absorption band towards the red part 
of the spectrum when ammonium sulphide is added ; chemical tests 
with sodium hydroxide with or without calcium chloride are con- 
sidered of little value. 

In the wrine :—Notes are taken of the quantity, colour, odour, of re- 
actions as to the presence of blood, albumin, and sugar, of the action in 
alkaline copper solutions, of the behaviour towards barium chloride 
before and after treatment with hydrochloric acid, and of the occur- 
rence of balsams, alkaloids, soluble metallic poisons, and of such salts 
as potassium chlorate, iodide, or bromide. 

The contents of the stomach are examined in the dark for phosphor- 
escence, which is only due to phosphorus in acid mixtures, otherwise 
fungoid growth may cause it. The odour of the contents of the 
stomach may be acid, alkaline, like decayed cheese, or they may have 
a specific odour, or be putrid ; sometimes they are well preserved, and 
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have a swectish, repulsive odour, observed by the author in cases of 
arsenical poisoning. Food magmas and vomits are carefully sampled, 
treated with alcohol and then with ether, and examined macro- and 
micro-scopically. The alcoholic extract is examined for oxalates and 
foreign bases and acids ; matters found in the folds are also examined, 
The arsenic test is applied, and an aqueous extract of the magma is 
examined for soluble poisons. 

For the chemical examination proper, parts of organs, finely divided, 
are heated with water in a boiling water-bath for several hours, 
acidified with tartaric acid, and distilled with steam. ‘Two fractions 
are made: the first will contain the more volatile matters, such as 
alcohol, aldehyde, acetone, chloroform, nitrobenzene, ethereal oils, 
turpentine, camphor, amines, and their volatile combinations ; the 
other, the remains of these more volatile products, and any less 
volatile substances, such as fatty acids, phenol, hydrocyanic acid, &e. 
A plain distillation of alkaline material is required at times; if, how- 
ever, the presence of chloral hydrate or hydrocyanic acid and ferro- 
cyanides is suspected, the finely divided organs are first moistened 
with potash or with hydrogen sodium carbonate respectively. A 
steam distillation from alkaline solution, when necessary, is best 
effected, not directly, but with the liquid obtained by extraction with 
water and tartaric acid. The residue from the acid distillation is 
employed in testing for alkaloids. 

The odour, colour, opalescence, quantity, &c., of the first fraction of 
the acid distillate are noted. It is tested with silver nitrate, both in 
nitric acid and in ammoniacal solution, with sodium nitroprusside, 
potash, and acetic acid ; with alkaline permanganate ; with iodine and 
potash (iodoform reaction) ; with zine-dust and hydrochloric acid for 
nitrobenzene ; with hydrochloric acid and alcoholic phloroglucinol for 
ethereal oils (a reaction frequently takes place, but too much depend- 
ance is not to be placed on it; itis better to examine the wrine for some 
of these substances, also for altered camphor). The reagents for tur- 
pentine oil, in tangible quantities, are a mixture of fresh guaiacum 
aleohol and fresh citronella oil. Resorcinol and potash are better 
reagents for detecting chloroform than the isonitrile test. A quantita- 
tive examination for these substances is seldom possible, with the 
exception of alcohol, but this cannot be estimated by distillation in the 
presence of amines; therefore it is oxidised to acetic acid as follows. 

A portion of the distillate is redistilled, the first portions collected 
are dried with potassium carbonate, distilled again, treated with 
sodium dichromate and sulphuric acid, rendered alkaline with potash, 
boiled to eliminate amine bases, then acidified, steam distilled, and 
the distillate, containing the acetic acid, titrated ; any sulphuric acid, 
if accidentally present, being estimated and allowed for. The author 
attaches great importance to the estimation of alcohol, especially in 
the case of children. Various parts of corpses of persons addicted tc 
alcohol yield distillates containing alcohol, but not pure ethyl! alcohol ; 
therefore such distillates reduce alkaline permanganate, &c., give the 
iodoform reaction, and yield an inflammable distillate on redistillation 
from potassium carbonate. Alcohols readily evaporate from corpses, 
the more volatile disappearing first. 
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Passing on to the second fraction from the acid distillation, phenol, as 
a normal product of the decomposition of albuminoids, is frequently 
detected by Millon’s reagent, less readily by bromine-water. Large 
quantities of phenol are estimated by filtering the fraction containing 
it from the tatty acids, extracting with ether, drying the ethereal 
residue over sulphuric acid, and weighing, taking precautions against 
the phenol creeping over the edge of the evaporating dish. As 
regards hydrocyanic acid, the distillate is tested with copper sulphate 
and guaiacum, and if the reaction is noticed, it is confirmed by some 
other test, and the acid determined as silver cyanide. Phosphorus is 
generally recognised by the phosphorescence, but if this does not 
occur phosphorous acid must be tested for and estimated in the residue. 
In examining the distillate for phosphorus, it is redistilled, using an 
upright bulbed tube, the distillation being continued for an hour 
atter phosphorescence has ceased to appear; the new distillate is 
treated with silver nitrate, &c., and also is tested for phosphorus by 
oxidising with chlorine-water and adding ammonium molybdate. 

In examining for alkaloids, special care must be taken not to mistake 
ptomaines for other alkaloids, and to allow for the impure form of the 
latter. The material is treated with alcohol containing tartaric acid, 
the extract filtered, evaporated, dissolved in water, filtered, neutra- 
lised with potash, concentrated, treated with alcohol, separated from 
the potassium tartrate, and the neutral aqueous solution is tested 
with alkaloid reagents (a preliminary test with tartaric acid and iodic 
acid being made for morphine) and examined systematically if 
required. A portion is rendered alkaline, and steam-distilled for 
nicotine, coniine, aniline, &c. In the absence of these volatile bases, 
another portion is extracted with ether successively when neutral, 
acid, and alkaline, then with chloroform while still alkaline, and 
finally is made ammoniacal and extracted with amylalcohol. The 
third portion is reserved for the direct confirmatory examination of 
any alkaloid indicated in the other portions. The aqueous residue is 
tested for narceine and curarine, whilst the various extracts are 
examined separately. The residue from the alkaline-ether extract is 
tested with phosphoric acid for aconitine. Vitali’s atropine reaction 
is liable to be hidden by xanthoprotein colour reactions. For strych- 
nine, a double test is made: first, a drop of vanadic acid solution is 
mixed with the residue, dissolved in sulphuric acid, which is subse- 
quently diluted with concentrated sulphuric acid, and then solid 
ammonium vanadate is dusted over another portion of the same 
solution. Attention is called to the fact that colocynthine gives 
reactions with both vanadic and chromic acids, which resemble those 
of strychnine with the same reagents. The amyl alcohol extract, 
after purifying, serves for confirming the presence of morphine. 

Another portion of the original extract is examined for metallic 
poisons soluble in alcohol. The examination for metallic poisons 
generally is made with the residue from the first distillation or that 
from the alcoholic extraction ; in the latter case the alcohol is expelled 
by warming. The residue is heated with hot water, potassium chlorate, 
and hydrochloric acid until the organic tissue is destroyed ard all 
chlorine driven off, the magma is treated with tartaric acid, then 
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largely diluted with water and, after 24 hours, filtered. The insoluble 
portion is treated (if required with more chlorate and hydrochloric 
acid, then) with alcohol, and with ether to extract fat, and is ignited. 
The ash is treated with very dilute hydrochloric acid, and the residue 
dried, ignited, weighed, and proved conclusively to be silica by 
fusion with sodium carbonate; or is examined for silver, lead, barium, 
and strontium. The soluble portion is made up to a definite volume, 
and must be free from chlorine and chloric acid. 

For mercury, a portion is nearly neutralised by means of potash, 
and is digested with brass wool for 15 minutes at 70°; if the brass is 
visibly amalgamated, the presence of mercury is confirmed by heating 
in a test-tube, &c. ; but when the presence of mercury is not so evident, 
the brass wool is burnt with copper oxide in a current of air in a tube 
25 cm. long, drawn out to a doubly bent capillary, in which any 
mercury is accumulated, and identified with iodine. To estimate 
mercury, the hot hydrochloric solution is treated with hydrogen 
sulphide, the precipitate collected on an asbestos filter (or if arsenic is 
present, it is first digested with yellow ammonium sulphide) washed 
with hydrochloric acid, dissolved in nitric acid, filtered through some 
asbestos, and the washings and filtrate diluted and treated with phos- 
phorous acid. After 24 hours, the calomel is filtered off, washed with, 
water, alcohol, and ether, and weighed on a tared filter. Throughout 
the estimation, high temperatures and contact with organic matter 
are to be avoided. 

To detect antimony, some of the liquid partly neutralised with 
ammonia is placed in a bright platinum dish with a piece of zine for 
six hours ; the brownish-black antimofy flakes obtained in this manner 
being more trustworthy than Marsh’s test. This test does not answer 
in the presence of tin; but by fusing the mixed oxides with sodium 
hydroxide, most of the tin can be separated. To estimate antimony, 
hydrogen sulphide is passed through the slightly acid, and at first 
boiling, solution until it has cooled down; after three days, most of 
the hydrogen sulphide is driven off by carbonic anhydride, the preci- 
pitate washed with an acetic acid solution of ammonium acetate, 
treated and washed with a solution of sodium sulphide, containing 
hydrogen sulphide, the solution treated carefully with hydrochloric 
acid, warmed, and then boiled. After 24 hours, the precipitate is col- 
lected, treated with an acetic acid solution of ammonium acetate, then 
carefully with nitric acid, evaporated, the residue moistened with 
sodium hydroxide, intimately mixed with dry sodium carbonate, dried, 
introduced by small quantities at a time into fused sodium nitrate in a 
silver crucible, and the mass, when cold, treated with water. After 
24 hours, the precipitate is washed with 45 per cent. alcohol, contain- 
ing soda, digested with a hot solution of tartaric and hydrochloric 
acids for half an hour, filtered, and washed with a dilute solution of 
tartaric and hydrochloric acids. The filtrate and washings combined 
are concentrated in a water-bath, the excess of acid reduced with 
ammonia, and the antimony precipitated by hydrogen sulphide as a pure 
orange-coloured sulphide which is converted into oxide by Bunsen’s 
method. The purity of the antimony is ultimately confirmed by its 
volatility. 
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To detect arsenic, mercury and antimony being absent, various 
obvious precautions are observed in applying the Marsh test to some 
of the liquid, and when a mirror is obtained, the tube containing it 
is divided by a diamond into four parts, of which one is used for the 
odour test, another for solubility in freshly-prepared sodium hypo- 
chlorite, a third for dissolving in nitric acid and testing with silver 
nitrate, whilst the fourth is dissolved in nitric acid, and converted 
into arsenic sulphide by colourless ammonium sulphide. To estimate 
arsenic, hydrogen sulphide is passed through the warm hydrochloric 
solution for 12 hours, and atter remaining three to five days in a 
closed flask, most of the hydrogen sulphide “is driven off by a current 
of carbonic anhydride; the procedure then resembles that described in 
the antimony estimation, but various points are to be observed :— 
1, Ammonia or ammonium carbonate are the only solvents used for 
arsenic sulphide on the filter. 2. The fusion is conducted ina porcelain 
crucible with fusion mixture and potassium nitrate. 3. The arsenic is 
always weighed as magnesium pyroarsenate. 4, The alkaline solution 
is not precipitated directly with magnesia mixture, but is first sub- 
mitted to the following treatment :—Neutralisation with nitric acid, 
expulsion of carbonic anhydride and nitrous acid, precipitation with 
hydrogen sulphide, and conversion into arsenic acid. 5. The ammo- 
nium magnesium arsenate is redissolved in hydrochloric acid and re- 
precipitated by ammonia. 6. Small quantities of magnesium arsenate 
are converted into pyroarsenate by dissolving in very dilute nitric acid, 
evaporating in a porcelain crucible over a water-bath, and carefully 
and gradually igniting the residue; the method is susceptible of great 
- accuracy ; as little as 0°0093 to0°0077 gram of arsenic in a portion of 
a dead body has been estimated. 7. Large quantities of pyroarsenate 
are preserved as such for reference; small quantities are converted 
into metallic arsenic in a Marsh’s apparatus, and are preserved in a 
sealed tube. 

In the absence of mercury, antimony, and arsenic, the hydro- 
chloric acid solution is made alkaline with soda, acidified with acetic 
acid, hydrogen sulphide passed in at the boiling point of the liquid and 
until cold, sodium carbonate added to distinct alkalinity, and the whole 
allowed to remain corked up until clear. The solution serves for de- 
tecting and estimating tin. The precipitate is washed with sodium 
sulphide containing hydrogen sulphide, oxidised with nitric acid, evapo- 
rated, moistened with sodium hydroxide, mixed with fusion mixture, 
dropped into molten nitre in a silver crucible, extracted with water, 
supersaturated with hydrochloric acid, filtered, and the hydrochloric 
acid solutions submitted to the ordinary methods of analysis, weighing 
any metal isolated in a definite form. The separation of iron, alumina, 
and zinc in the presence of calcium and magnesium phosphates is 
effected in the following manner :—The hydr ochloric acid filtrate from 
the hydrogen sulphide precipitate is concentrated on the water-bath, 
treated with chlorine-water, evaporated, the residue dissolved in very 
dilute hydrochloric acid, filtered, the solution supersaturated with am- 
monia, excess of the latter near ly expelled on the water-bath, the pre- 
cipitate removed, the solution acidified with acetic acid, and hydrogen 
sulphide passed into the boiling hot liquid until it gets cold. The zinc 
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sulphide is weighed. The ammonia precipitate is dissolved in nitric 
acid, treated ina platinum dish with tin, which by repeated and careful 
treatment with nitric acid is converted into stannic oxide, and with it 
the phosphoric acid into insoluble stannic phosphate, from which the 
alumina is washed out by very dilute nitric acid, and estimated in 
the solution by precipitating with ammonia, igniting the precipitate, 
fusing the ignition residue with sodium carbonate, extracting with 
water, filtering, &c. The alkaline filtrate from the hydrogen 
sulphide precipitate is examined for tin :—It is acidified with hydro- 
chloric acid, boiled, hydrogen sulphide passed through until it is cold ; 
after remaining for 24 hours ina warm place the precipitate is collected, 
washed with an acetic acid solution of ammonium acetate, and ignited 
with the filter. The residue is moistened with nitric acid, evapo- 
rated, ignited, and to get rid of the iron present it is washed into a 
silver crucible, dried, and treated for half-an-hour with molten 
sodium hydroxide, extracted with water, filtered, the filtrate acidified 
with hydrochloric acid, and the tin obtained in the usual manner. 

In conclusion, itis pointed out that not only are potassium, sodium, 
calcium, magnesium, iron, and manganese normally present in the 
human body, but that aluminium, copper, and zinc are always met with, 
and less frequently tin and lead. These extraneous metals are derived 
from food, cooking utensils, medicine, &c.; aluminium comes from 
various sources, and even after death may be introduced in the dust, 
when the post-mortem takes place in the country. The author in advo- 
cating his employment of a solution prepared directly from the corpse 
material for the detection of arsenic, points out that considering the 
sensitiveness of the arsenic reaction a concentration of the solution 
is not necessary, that the “brown speck” on the porcelain lid 
referred to by Otto cannot interfere in his method, which, more- 
over, obviates any chance of vitiation through arsenical hydrogen 
sulphide. it is also shown that the presence of chlorides and nitrates 
does not stop the formation of gaseous hydrogen arsenide, provided 
that the zinc and hydrochloric acid are in excess and the evolution 
of hydrogen is allowed to proceed sufficiently long ; but the presence 
of free nitric acid stops the evolution temporarily. It is still doubtful 
whether solid hydrogen arsenide is converted into the gaseous modi- 
fication by zine and hydrochloric acid. 

Ordinarily only one poison is found in a corpse, but nevertheless it 
should be borne in mind that there is the possibility of more than 
one being present. D. A. L. 


Detection of Paraffin in Beeswax. By H. Hacer (Zeit. anal. 
Chem., 29, 480—481 ; from Pharm. Centralhalle, 30, 565).—A few 
grams of the substance in fine, air-dried shavings is gradually heated 
in a small, porcelain capsule, until fumes begin to rise. A half-litre 
wide-mouthed bottle is then inverted upon the capsule, and when 
filled with white vapours is closed and set aside until the fumes bave 
condensed upon its walls. The sublimate is then dissolved in 3 c.c. 
of chloroform, the chloroform evaporated in a test-tube, and the 
residue boiled with 4 c.c. of soda solution. If paraffin was present, it 
will after cooling be found floating on the clear solution. A drop of 
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the chloroform solution may also be evaporated on a slip of glass and 
examined microscopically. 

The fumes from pure beeswax are not so white as from paraffin, and 
are only obtained at a higher temperature (800—320°). The sub- 
limate gives a coloured solution with chloroform, and a coloured and 
turbid solution with soda. The residue from the chloroform solution 
is a dull film; paraffin on the contrary gives separate grains in a 


clear field. M. J. S. 


Condition of the Sulphuric Acid in Plastered Wines, and a 
Method of Distinguishing between Plastered Wines and Wines 
mixed with Sulphuric Acid. By L. Roos and E. Tuomas (Compt. 
vend., 111, 575—577).—Wines which have been mixed with calcium 
sulphate do not contain potassium hydrogen sulphate. The liberated 
tartaric acid interacts with the organic potassium compounds in the 
wine, and forms a new quantity of potassium hydrogen tartrate. 
Direct experiment shows that when calcium sulphate is added to a 
solution of potassium hydrogen tartrate, and an acetate, malate, 
citrate, or succinate, the liquid contains no free sulphuric or tartaric 
acid, but acetic, citric, malic, or succinic acid is liberated. No potas- 
sium hydrogen sulphate could be detected in plastered wines by the 
following method, which will detect the addition of 0°25 gram of 
sulphuric acid per litre. 

he proportion of chlorine and the total sulphuric acid in the wine 
are estimated. 50 c.c. of the wine is mixed with a small quantity of 
ammonium acetate, and exactly precipitated with a standard solution 
of barium chloride. The filtrate 1s evaporated to dryness, heated 
gently, and the chlorine in the residue is estimated. If only normal 
potassium sulphate is present, the reaction is K,SO, + BaCl, = 
BaSO, + 2KCl, and the chlorine in the residue should be equal to 
the chlorine of the barium chloride, plus the chlorine originally 
present in the wine; if the acid sulphate is present, the reaction is 
KHSO, + BaCl, = BaSO, + HCl + KCl, and the free hydrogen 
chloride is expelled in the process of evaporation, the loss increasing 
with the quantity of hydrogen-sulphate present. C. H. B. 


Estimation of Dissolved Solids in Wine. By E. Liszi6 (Chem. 
Zeit., 14, 438, 455).—Results are quoted, showing the unsatisfactory 
character of estimations of “ extractives” made by drying residues 
for 25 hours. The author suggests determining the alcohol both by 
distillation and by an alcoholometer at 15° ; the difference between. the 
two observations being due to the “extractives” present may be 
utilised as a measure for them, and he finds that multiplying this 
<lifference by 0°32 gives numbers for the quantity of dissolved solid 
matter in 100 c.c. of wine concordant with actual determinations. 
The aleoholometer should not havea greater range than 10°, or at the 
outside 12°, and for wines of sp. gr. greater than 1°000, a saccharo- 
meter showing volume percentages is employed. D. A. L. 


Detection of Methylated Nitrous Ether. By J. Murer 
(Analyst, 15, 48).—Much of the sweet spirits of nitre in commerce is 
prepared from methylated spirit instead of from pure ethyl] alcohol 
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as prescribed in the pharmacopeia. The two may be discriminated 
by dissolving a fragment of solid potash in a sample. The 
methylated ether darkens, the colour varying from deep-yellow to 
orange-red, while the odour of methylated spirit becomes very 
distinct. The ether from pure spirit loses its odour of ethyl! nitrite, 
and retains only that of ethyl alcohol, and it does not darken beyond 
the faintest straw colour. On treating with Hubl’s reagent the dis- 
tillate obtained after digestion with potash, the methylated sample will 
absorb 0°4 to 0°7 per cent. of iodine, but that from pure spirit none. 
M. J. S. 

Analysis of Carbolic and Sulphurous Disinfecting Powders. 

By J. Murer (Analyst, 15, 63—68).—The author calls attention to 
tbe ambiguities in the usual forms of specification for disinfecting 
powders. Whilst the contracts are nominally for “ carbolic acid,” it 
is commonly understood that the powder may contain chiefly cresol 
and other high-boiling tar phenols. There have, however, been cases 
where the supply of the more costly absolute phenol has been insisted on. 
The omission of the word “ available ” before “ sulphurous acid” some- 
times renders a literal compliance with a specification impossible. 
* For the estimation of the phenols, the author still employs his own 
process (Abstr., 1888, 92), with the single modification that 150 c.c. 
of a 10 per cent. solution of sodium hydroxide is now used instead of 
200 c.c. of a 5 per cent. solution. The cresol, measured in contact 
with brine, retains about 5 per cent. of water. Since anhydrous 
cresol increases in volume by about 5 per cent. when shaken with 
3 volumes of brine, whilst that containing water does not increase or 
may even diminish, this furnishes a rough but ready test for the 
presence of water. For more accurate work the water must be dis- 
tilled out. Naphthalene, which is usually present in commercial 
cresol, may be estimated as follows :—50 c.c. is shaken with 200 c.c. 
of a 10 per cent. solution of sodium hydroxide. The phenols dissolve, 
leaving the naphthalene floating. The solution is removed, the 
naphthalene washed with a 5 per cent. soda solution, then rapidly 
filtered off. It is rinsed from the tilter with water and again collected 
on a pair of filters. After drying as far as possible by pressing 
between blotting paper, the filters are separated and the inner one 
with its contents is weighed, using the outer one as a tare. 

For estimating the available sulpburous acid, 2 grams of the powder 
is washed on a filter with dry ether until the phenols and tarry 
matters are removed. As soon as the ether has evaporated, the 
contents of the filter are thrown into a bottle containing 50 c.c. of 
N/10 iodine solution, and after half an hour the residual iodine is 
titrated by thiosulphate. This riethod is unsatisfactory when the 
basis of the powder is lime. 

In sulphurous powders which have undergone oxidation, the amount 
of original sulphurous acid cannot be ascertained if the mixture had 
consisted of gypsum and calcium sulphite, but where the basis is 
silica, the sulphates present may be regarded as oxidised sulphites, 
and where sodium hydrogen sulphite has been mixed with gypsum, the 
estimation of calcium, sulphuric, and sulphurous acids in an aqueous 
extract will give the necessary data. M. J. S. 


ANALYTICAL CHEMISTRY. 125 


Detection of Diresorcinol as an Impurity in Synthetically 
Prepared Phloroglucinol. By J. Herzicand S. Zetset (Monaish., 11, 
421—423).—The presence of diresorcinol, as an impurity in phloro- 
glucinol, scarcely affects its melting point, or the numbers obtained 
on estimating carbon and hydrogen. It may be best detected by 
dissolving a few milligrams of the sample in about 1 c.c. of concen- 
trated sulphuric acid, adding 1—2 c.c. of acetic anhydride, and 
warming the mixture for a few minutes in a water-bath. If diresor- 
cinol—or its tetrethyl ether or tetracetyl derivative—be present, a 
bluish-violet colour, which disappears on the addition of much water 
or of an excess of alkali, will be produced. By this means, the presence 
of 0-4 per cent. of diresorcinol may be clearly shown, and the delicacy 
of the test is probably much greater. G. T. M. 


Estimation of Sugars by means of Copper Potassium 
Carbonate Solution. By H. Osr (Ber., 23, 3003—3011; compare 
Abstr., 1890, 1031).—A solution containing 23°5 grams of crystallised 
copper sulphate, 250 grams of potassium carbonate, and 100 grams of 
hydrogen potassium carbonate per litre has the following advantages 
over Fehling’s solution for the gravimetric determination of sugars :— 
(1) It is unchanged by keeping. (2) Its action on cane-sugar is 
relatively slight. (3) After 10 minutes boiling, the precipitation of 
cuprous oxide is practically complete, and thus more concordant 
results are obtained. (4) The monosaccharoses precipitate almost 
twice as much cuprous oxide from this solution as from Fehling’s 
solution. (5) The quantity of precipitate obtained from different 
kinds of sugars varies considerably, thus rendering it possible to 
determine the composition of mixtures. The solution may also be 
employed for volumetric estimations, as the end reaction is sharp; the 
time required for boiling, is, however, longer than with Fehling’s 
solution. For gravimetric determinations, 50 c.c. of the copper solu- 
tion is mixed with 25 c.c. of the sugar solution, water is added and 
the liquid boiled for 10 minutes, filtered through an asbestos filter, 
and the cuprous oxide reduced in a stream of hydrogen. The follow- 
ing table shows the quantity of copper precipitated by different 
sugars :— 


Copper. | Invert-sugar.| Dextrose. | Levulose. Galactose. | Arabinose. 
| | 
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Copper. /|Invert-sugar. Dextrose. | Levulose. Galactose. Arabinose. 


Milligrams. | Milligrams. Milligrams.| Milligrams. Milligrams. | Milligrams. 
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110 | 32° 33°3 31°: 38° 
115 33°$ 34°8 | 32°6 39° 
120 35% 36° 34° 41°: 
125 36 * 37°8 35° 43 ° 


m red o 


36° 44° 
38 «* 
39° 
41° 


130 38 *2 39° 
135 39° 
140 41° 
145 42 °6 
150 ( 


Ome 


— 
~ 


ct 


155 
160 
165 
170 
175 


— 


Bown wowed 


~ 


DOWER SOWA 
Je} ow 


eeéac 
Geb ed 
on 


or 


180 
185 
190 
195 
200 


rROAS 


o 
CO Wm Crist 
bo & 1 bo 


Reread 
Croc cr a 
“Cte WOE 


@ bw 
} 


205 
210 
215 
220 
225 


-ao-re~-)! 
i a 


Rersceren 
Nome 
boom too 
ob 0b cb eb ed 


~ 
— 


230 
235 
240 
245 
250 


He me CATS 
Baas 


255 
260 
265 
270 
275 


MTA THESES 


Owe wor 
t g ° 
cr OO cr 


280 


oe eee 
Swe 


In the case of lactose, the factor copper/lactose = 1°51 to 1°57 for 
solutions containing from 125 to 198 milligrams of sugar. For 
volumetric work, an indicator must be employed; after 20 minutes 
boiling, 198 milligrams of lactose precipitate 190 milligrams of copper. 

Raflinose, CisH»,Oy + 5H.O, does not affect the copper solution, 
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but after hydrolysis, it has the highest reducing power, 50 milligrams 
precipitating 150 milligrams of copper. J. B. T. 


Estimation of Sugar in Milk. By M. Kiun (Bied. Centr., 19, 
628; from Milchzeit., 18, 926).—Results obtained by Tollens’ 
method agree better with those obtained by Soxhlet’s method, when 
only so much serum solation is employed that the colour is bluish 
after boiling. If so much sugar solution is used that the liquid is 
greenish after reduction, results will be obtained which are 01 to 
0'15 per cent. too low. The phosphotungstic acid method is not 
recommended. If Soxhlet’s method is not used, the lead acetate 
method should be employed. N. H. J. M. 


Estimation of Ash in Raw Sugar. By W. Mixor (Chem. Zeit., 
14, 510).—Stammer objects to the use of oxygen, and recommends air 
for the incineration of raw sugar in estimations of ash. The author 
has investigated the point, and sees no reason for disqualifying 
oxygen nor wny special virtue in the atmospheric nitrogen, and as 
burning the charred sugar in oxygen takes 25 minutes, whilst com- 
bustion in air, with the aid of mechanical agitation, requires from 
6 to 15 hours, he considers the oxygen method is distinctly to be 
recommended. D. A. L. 


Estimation of Starch. By O. Reinke (Zeit. anal. Chem., 29, 
472—475 ; from Zeit. Spiritindust.).—The author divides the processes 
hitherto proposed into those with and without high pressure, and 
recommends the following as the best of the respective methods :— 
With high pressure: 3 grams of the finely ground substance is stirred 
with 25 c¢.c. of a 1 per cent. solution of lactic acid and 30 c.c. of 
water in a metallic beaker, then covered and heated for 23 hours in 
a digester (Soxhlet’s or Lintner’s) at 3} atmospheres pressure, then 
mixed with 50 c.c. of hot water and, after cooling, made up to 250 c.c. 
and filtered. 200 c.c. is then inverted by cohobating with 15 c.c. of 
hydrochloric acid (1:125 sp. gr.) for 24 hours, then neutralised with 
soda, made up to 500 c.c., and 25 c.c. of it titrated with Fehling’s 
solution. Without hiyh pressure: 3 grams of the substance is boiled 
with 50 c.c. of water, and then digested for an hour at 62°5° with 
0:05 gram of Lintner’s diastase. It is then cooled, made up to 250 c.c., 
and 200 e.c. inverted with acid as above. For the preparation of 
Lintner’s crnde diastase, 1 part of green malt is extracted for 
24 hours with 2 to 4 parts of 20 per cent. alcohol. The extract, 
filtered by suction, is precipitated with twice, or at most 24 times, its 
volume of absolute alcohol. The upper liquor is poured off and the 
precipitate thrown upon a pressure filter, then rubbed down with 
absolute alcohol in a mortar, again filtered and washed with absolute 
alcohol and then with ether, and finally dried in a vacuum over 
sulphuric acid. For the purification of this raw product, the precipi- 
tation and digestion with alcoho], washing with ether, and drying 
are repeated. By this means, albuminoid impurities are rendered 
insoluble and dextrinoid extractive matters removed. The dried 
product is a loose, yellowish-white powder, which has no action on 
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Fehling’s solution either before or after boiling with hydrochloric 
acid, and which does not turn brown when its solution is evaporated 
on the water-bath. It exhibits great hydrolytic activity. 

M. J. 8S. 


A New Application of Molisch’s Reactions. By G. Cotasanti 
(Gazzetta, 20, 299—305).—Molisch (Abstr., 1886, 923) found that 
the merest traces of sugar or glucosides (0°0000] per cent.) could 
be detected by the addition of one or two drops of an alkaline solu- 
tion of a-naphthol or thymol (15 to 20 per cent.), together with an 
excess of concentrated sulphuric acid. Molisch further derived from 
this reaction a confirmation of the alleged presence of sugar in normal 
urine. 

The author finds that extremely dilute solutions of potassium or 
sodium thiocyanate, treated in the same manner, show first a green 
band and, on agitation, an intense violet coloration resembling in all 
respects that obtained from solutions of sugar. On cooling the liquid, 
a compound containing the naphthalene nucleus and the sulphonic 
group separates in a mass of long, slender needles. The solution of 
thiocyanate or thiocyanic acid must be very dilute, or on addition of 
sulphuric acid a brown coloration is produced, and hydrogen sulphide 
is evolved. Urine must similarly be diluted before treatment with 
a-naphthol, and altogether fails to give the thymol reaction. 

As urine has been found to contain thiocyanic acid, Molisch’s 
reaction affords no confirmation of the presence of sugar in that fiuid, 

2 9  * 

Reaction of Thiocyanic Acid. By G. Cotasanti (Gazzetta, 20, 
306—308).—If a few drops of a solution of auric chloride (;4th per 
cent.) made alkaline with a saturated solution of sodium carbonate 
or a 5 per cent. solution of potash are added to a few c.c. of a dilute 
solution of a thiocyanate (0°01 per cent.), a deep violet coloration is 
obtained, and a precipitate of metallic gold gradually separates. * The 
thiocyanic acid in urine does not give the reaction, the liquid merely 
acquiring a reddish coloration. S. B. A. A. 


Schneider's Method for the Estimation of Malic Acid in 
Wine. By E. Niepernivser (Chem. Centr., 1890, ii, 172; from 
Pharm. Centralhalle, 31, 378—379).—100 c.c. of the wine is neutral- 
ised with decinormal alkali, evaporated, incinerated, and the carbonic 
anhydride in the ash determined. From this amount, the quantity of 
carbonic anhydride equivalent to the total tartaric acid present is 
deducted, the difference being then calculated into malic acid. 
Since, however, wines usually contain other substances (tannic, 
succinic, acetic acids), all of which neutralise alkalis, and would 
when incinerated produce carbonates, the author considers the method 


valueless. J. W. L. 

Comparison between Methods for Estimating Tartaric Acid. 
By J. Torn (Chem. Zeit., 14, 63—64).—To compare the three rival 
methods for the estimation of tartaric acid, the “ original Goldenberg ” 
method, the ‘ Lorenz-Goldenberg” method, and the “ moditied 
Goldenberg” method, the author made simultaneous and duplicate 
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estimations in crystalline calcium tartrate, in wine lees, in argol, and 
in tartaric acid, following rigidly the directions laid down in each 
method ; the numbers obtained are tabulated, and from the results it 
is concluded that the Lorenz modification of the Goldenberg method 
is the best method, and is applicable in all cases, a specially valuable 
factor about it being the introduction of one-third normal soda for 
the titration. With regard to Boessneck’s suggested method, the 
author shows that the amount of antimonious oxide taken up by the 
calcium tartrate is not } a mol. for 1 mol., but is a variable quantity, 
which seems to depend on the amount of free tartrate in solution. 
D. A. L. 


Estimation of Tartaric Acid. By J. Wotrmann (Chem. Zeit., 
14, 220; compare Téth, preceding abstract).—The author considers 
the use of litmus tincture unsatisfactory in deeply coloured tartaric 
solutions ; he has noticed neutralisation of alkali by humus in such 
solutions, and does not regard the question of the estimation of 
tartaric acid as solved by the Lorenz method, in fact, looks with 
greater favour on the Goldenberg-Geromont results. He himself 
endeavoured unsuccessfully to determine tartaric acid by titration 
with permanganate. D. A. L. 


Estimation of Tartaric Acid in the Crude Products of 
Tartaric Acid Factories. By J. Teisisz (Chem. Zeit., 14, 347).— 
In consideration of results recently published by Téth (see above), 
the author has made several estimations of tartaric acid in various 
samples of calcium tartrate and dried wine lees, applying, with much 
precision, both the “ original ” and “ modified ” Goldenberg-Geromont, 
and also the Lorenz method; the results are tabulated, and in his 
hands the latter method yielded undoubtedly higher results than the 
first two methods, and he agrees with Wolfmann (preceding abstract) 
in considering the modified Goldenberg-Geromont method the most 
trustworthy, up to the present time. Variations as great as 7—10 
per cent., noted by Téth, in different estimations of the same sample 
by this method, have ngt been observed in the present experiments. 


D. A. L. 


Estimation of Citric Acid in Parts of Plants. By E. Craassen 
(Zeit. anal. Chem., 29, 468—469).—The plant is extracted with very 
dilute ammonia and ammonium carbonate, the liquid somewhat con- 
centrated, precipitated with lead acetate, and filtered. The dried 
precipitate is boiled out with strong alcohol, then suspended in water, 
and decomposed by hydrogen sulphide. The filtrate is evaporated to 
a thin syrup, mixed with ammonium chloride, excess of ammonia, 
and calcium chloride, and 3 volumes of alcohol added. The precipi- 
tate is filtered, washed with 75 per cent. alcohol, dried, and dissolved 
in hot dilute hydrochloric acid. After cooling, it is filtered, treated 
with excess of ammonia, and again filtered, and evaporated on the 
water-bath to dryness. The residue is taken up with boiling 
ammoniacal water, and the insoluble calcium citrate collected on a 
weighed filter. Traces of citrate in the filtrate may be recovered by 
repeating the evaporation. M.J.S8 
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Amount of Volatile Fatty Acids in Rancid Butter. By P. 
Corserra (Chem. Zeit., 14, 406).—Samples of fresh butter were taken 
and examined on the 16th of February for volatile fatty acids; they 
were then exposed in vessels covered with paper, and again examined 
on April 3rd, when, in all cases, a reduction in the quantity of 
volatile fatty acids was observed; in a subsequent examination on 
April 30th, no further change was noted, but a final test, on August 
9th, indicated a still further falling off in these acids. The disappear- 
ance of volatile fatty acids in the rancid butter, although progressive 
in these experiments, was in nv instance very considerable, and in no 
case could volatile fatty acids be washed from the rancid butter either 
by water or sodium hydrogen varbonate. D. A. L. 


Butter and Margarine. By C. Vioterre (Compt. rend., 111, 
345—347).—The acids resulting from the saponification of 50 grams 
of pure, dry butter by aqueons potash are distilled in a current of 
steam, and the successive portions of the aqueous distillate (the total 
volume of which should not be less than 10 litres) are titrated with 
normal sodium hydroxide, using phenolphthalein as an indivator. 
The volatile acids, which solidify, and the non-volatile acids also, are 
weighed, after being dried in a vacuum and melted. A table is given 
showing the results obtained with various butters and with margarine. 
It is assumed, on the evidence of Duclaux’s results, that the ratio 
between butyric and caproic acids in genuine butter remains constant, 
and equal to 1°645. 

In ordinary butters the mean proportion of volatile acids is 7-6 per 
cent., with a minimum of 7°0, and the proportion of non-volatile 
acids is 84-0 per cent., with a maximum of 84°6. In the case of a 
butter of high quality, the addition of about 20 per cent. of margarine 
would lower the proportion of volatile acids from 8°5 to the minimum 
of 7 per cent., and would raise the non-volatile acids from 82°63 to 
84°76. In the case of ordinary butter, the addition of 9 per cent. of 
margarine would reduce the volatile acids to 7 per cent. 

C. H. B. 


Optical Analyses of Butters. By C. Vio.erre (Compt. rend., 111, 
348).—From his observations, the author concludes that butter and 
margarine have different indices of refraction, the deviations in the 
oleorefractometer being —33° to —27° for butters, and —15° to —8° 
for margarines. The indications of the oleorefractometer are sufl- 
ciently exact when the instrument is applied to mixtures of con- 
stituents giving known deviations. It is necessary to ascertain, by 
means of a large number of observations, the minimum deviation 
below which a butter may be regarded as adulterated with margarine. 
The oleorefractometer may be used for the analysis of commercial 
butters, but its indications will not be very exact, because these 
butters will give deviations below the minimum for good butters, and 
the proportion of margarine deduced from the results will be too low. 

C. H. B. 

Analysis of Lard, Cotton Oil, and Tallow. By J. Murer and 
L. pe Koninan (Analyst, 15, 48—50)—Employing the method 
described by themselves (Analyst, April, 1889) for estimating the 
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liquid fatty acids in fats, and for treating them with iodine without 
exposure to air, the authors have obtained the following results. 
They regard tallow as the best material for the preparation of oleic 
acid, and for this acid they find the iodine absorption to be 90 per 
cent., and to vary at most 0°2 per cent. from theory. The oleic acid 
from lard never gives so low a number, the average being about 93 
per cent., whilst that from cotton oil is found to be 135, with very 
little variation. In consequence of this wide difference, the per- 
centage of cotton oil in a sample of adulterated lard can be indirectly 
estimated with considerable accuracy. M. J. S. 


Beeswax. By A. Bursine and P. Busine (Bull. Soc. Chim. [3], 
3, 867—873) —The authors confirm the results previously obtained 
by Hiibl and Hebner with respect to the free, total, and combined 
acids of beeswax ; further, they have determined the iodine numbers 
for this substance, and describe a process for estimating the alcohols 
present. This consists in the fusion of the wax with potassium 
hydroxide and potash lime at 250°, which causes the evolution of 
hydrogen proportionally to the amount of alcohols acted on, and 
from the residue of this experiment the hydrocarbons existing in the 
wax are determined by extraction with a suitable solvent. Their 
results for pure, dry, washed beeswax are summarised :— 

M. p. 683—t4°. Entirely soluble in hot chloroform. 


Wazx Acids. 


Free acids corresponding with 19-—21 milligrams KHO per gram. 
m 13°5—15°5 per cent. cerotic acid. 


Total acids m 91—97 milligrams KHO per gram. 
Combined acids _,, 72—76 - i - 

- i ‘a 32°85—34°67 per cent. palmitic acid 
Ratio of free to combined acid 3°5 to 3°8. 


Iodine Numbers. 
100 parts of wax absorb 8°3—11 parts iodine; which corresponds 
to 9—12 per cent. oleic acid. 
Wax Alcohols. 
Hydrogen liberated by fusion with KHO, 53°5—57°5 c.c. per gram. 


Wax Hydrocarbons. 


M. p. 49°5. Percentage 12°5—14. Iodine fixed by 100 parts of 
hydrocarbon 22°05. T. G.N. 


Estimation of Resin in Soap. By R. Witriams (Analyst, 15, 
81—82).—Gladding’s method (Abstr., 1885, 603) yields very good 
resuits. The author prefers to work on the soap itself rather than 
on che acids separated from it. M. J. 8. 


Estimation of Cempkor. By F. Forrster (Ber., 23, 2981—- 


2989).—A number of substances now occur in commerce, consisting 
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of nitrocellulose and camphor, and up to the present no method is 
known for estimating the amount of camphor which they contain. 
The author proposes to carry out the estimation by distilling the 
substances with soda solution, when the camphor readily passes over. 
This may be then extracted with benzene, and the specific rotatory 
power of the benzene solution ascertained. Detailed instructions 
for carrying out the reaction, and tables of the rotation of camphor 
in benzene solution at different concentrations and temperatures are 
given in the original. The results obtained are about 0°7—1-0 per 
cent. too low, probably owing to the difficulty of driving out the last 
portions of camphor. 

The author finds that sublimed camphor contains a small quantity 
of impurity, and that for the determination of its rotatory power, high 
temperatures must be avoided in its preparation, and the camphor 
finally twice recrystallised from 50 per cent. alcohol. It then melted 
at 174-8—175°3°, and after six crystallisations at 176°3—176°5°, and 
after 10 crystallisations the solidifying point was found by Landolt’s 
method (Abstr., 1890,1) to be 178°7° (corr.). The boiling point of the 
purified camphor was 209°1° under 759 mm. H. G. C. 


Estimation of Tannin in Tea. By P. Matrscuerrsky (./. Pharm. 
[5], 22,270—271; from Pharm. Zeit. f. Russ., 29, 127).—The tannin 
is precipitated by means of normal copper acetate, and the excess of 
copper is titrated by the aid of potassium ferrocyanide solution. The 
copper solution contains 7°657 grams of copper oxide per litre (1 ¢.c. = 


0-01 tannin), and its strength is controlled by evaporating a measured 
volume to dryness, moistening with nitric acid, heating to redness, 
and weighing the oxide. The ferrocyanide solution is prepared by 
making up to 1 litre, 100 c.c. of a saturated solution. To standardise 
this solution, it is added, 1 c.c. at a time, to 5 c.c. of the copper solu- 
tion diluted to 100 c.c., until a drop of the mixed liquids gives a blue 
colour with a solution (1 : 100) of ferric chloride. A second assay, 
in which the additions of ferrocyanide solution are made by tenths 
of ac.c. towards the end, gives the exact strength of the solution. 
2 grams of tea dried at 100—107° is extracted four times with 100 c.c. 
of boiling water each time; the filtrates are united, made up to 
400 c.c.; 100 c.c. of this solution is boiled and treated with 10 c.c. 
of copper solution. The precipitate is filtered off, washed with hot 
water, and the filtrate and washings are made up to 200 c.c.; half of 
this is taken, and the excess of copper is determined approximately by 
means of the ferrocyenide solution ; the second half of the solution 
then serves for the exact determination of the copper. In 14 samples, 
the amount of tannin varied from 6°10 to 11:08 per cent. The water 
varied from 5°59 to 12 48 per cent. ; ash, 3°14 to 9°25; aqueous extract, 
17°3 to 39°4; caffeine, 1°09 to 2°88 per cent. J. £. 


Estimation of Urea. By P. Mique. (Compt. rend., 111, 501— 
502).— Many of the urophagic microbes, and especially micrococci 
and sarcine, can develop in a neutral and even in a slightly acid 
cultivation fluid. Several grow solely at the bottom of the vessels 
and produce more or less granular deposits without rendering the 
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liquid turbid, whilst at the same time they produce a large quantity 
of the soluble ferment (this vol., p. 100). These clear liquids 
should be used for the estimation of urea. 

An aqueous solution of urea is simply mixed with the cultivation 
fluid containing the ferment; the alkalinity is at once estimated by 
titration, and the liquid is heated at 50° for two hours in a well- 
closed vessel, which it nearly fills. The alkalinity is again deter- 
mined, and from the quantity of ammonium carbonate formed the 
amount of urea present is calculated. 

Urine and other organic liquids are previously heated with a slight 
excess of ammonium carbonate, filtered if necessary, and then mixed 
with the ferment, the object of this treatment being to prevent loss of 
ammonia from formation of double salts, neutralisation of any acid 
present, &c. 

A quantity of urea exceeding 10 per cent. interferes with the 
activity of the ferment, and in solutions of 30 per cent. the ferment is 
inactive. Concentrated solutions must, therefore, be diluted. Am- 
monium carbonate, sodium chloride in small proportion, uric acid, 
ammoniacal and alkaline salts, extractive matters, albumin, and sugar 
in large quantity do not interfere with the results. C. H. B. 


Simple Mode of Estimating Urea. By C. W. Heaton and 
S. A. Vasey (Analyst, 15, 106—107).—The method, which does not 
aim at great accuracy, is suggested for the use of medical men 
in cases where none of the special forms of apparatus is available. 
An 8-ounce bottle is fitted with a thistle funnel and gas delivery tube 
which dips under water in a basin. In the bottle is placed 1 fluid 
drachm of bromine and 10 fiuid drachms of a 4(' per cent. solution of 
caustic soda. A bottle full of water is inverted over the delivery 
tube to receive the gas; 2 fluid drachms of urine is then poured into 
the generator and rinsed in by 1 fluid drachm of water, and the 
bottle is shaken until gas ceases to be evolved. The receiver is 
then closed by the thumb, removed from the basin, placed in an 
upright position, and filled up with water, the volume required 
being noted. Deducting 200 minims for the volume of air dis- 
placed by the urine and water introduced into the generator, the 
remainder is equal in volume to the nitrogen evolved, and each 
10U minims corresponds with 0°25 per cent of urea. M. J. S. 


Rapid Method of Estimating Urea in Urine. By C. J. H. 
Warptn (Analyst, 15, 201—2U3).—The apparatus is a modified 
Crum’s nitrometer, 630 mm. long and of about 75 c.c. capacity. Into 
its lower end is ground a stopper, on which 10 narrow grooves 
have been filed. The cup above the stopcock is of 5 c.c. capacity, 
and is accurately marked at 2°5 c.c. The tube is graduated to 
show percentages of urea at once, assuming that 1 per cent. of 
urea in 2°5 c.c. of urine will yield 927 ¢.c. of gas. The hypo- 
bromite solution is stated to be made by dissolving 100 “ grains” 
(? grams) of caustic soda in 750 c.c. of water and adding 25 c.c. 
of bromine. The inverted tube is tilled with this solution and the 
stopper inserted. Its exterior and the cup are then rinsed and 
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dried. It is stood in a vessel of brine and the stopper is removed. 
2°5 c.c. of urine is then placed in the cup and there mixed with iis 
own volume of saturated brine to increase its density, and this 
mixture is allowed to enter the tube in small portions. The last 
traces are rinsed in by brine. The tube is then grasped by the 
right hand, the thumb being tightly pressed against the open end, 
and the contents thoroughly agitated. It is then transferred to a 
vessel of water, where the heavy solutions flow away, and the 
volume of the nitrogen is read in the usual manner. M. J. 8. 


Estimation of Theine in Tea. By G. L. Spencer (Chem. 
Centr., 1890, ii, 172; from J. Amer. Chem. Soc., 4, 158).—2 to 3 grams 
of the finely ground tea is extracted in a small beaker seven times 
with boiling water, the extract being each time decanted off, and 
the residue finally transferred to a filter, and washed with a few 
c.c. of boiling water. Basic lead acetate is added to the extract, 
about 8 c.c. usually being sufficient; the precipitate is filtered, 
washed with hot water, and the lead separated as sulphide, after 
which the filtrate is concentrated to about 50 c.c., with addition of 
about 5 grams of calcium hydroxide or magnesium oxide. The liquid 
is again filtered, the insoluble portion extracted with hot water, and 
the tiltrate is extracted with chloroform seven times. The chloro- 
form extract is distilled from a tared flask, and the weight of the 
residual theine recorded after drying at 75°. The method has been 
in use in the Department of Agriculture. J. W. L. 


Estimation of Quinine. By Sxaron and H. D. Ricymonp 
(Analyst, 15, 42—43).—In solutions containing quinine bisulphate 
dissolved in an acid, and free from salts whose base is precipitable by 
baryta, the quinine may be estimated by titration. Quinine bi- 
sulphate is neutral to methyl-orange, whilst the base itself has no 
action on phenolphthalein. To 25 c.c. of the solution there are 
added 2 drops of methyl-orange solution (0°25 gram in a litre of 
water), and 2 drops of phenolphthalein solution (0°5 gram in a litre 
of 50 per cent. alcohol). Baryta solution (N/10) is then run in until 
the red colour changes to a brown, at which point all the free acid is 
neutralised. The addition of baryta is then continued until the pink 
colour of the phenolphthalein appears. As the pink colour develops 
slowly, care must be taken not to overstep this point. The number 
of cubic centimetres required for this second stage, multiplied by 
00218, gives the weight of the hepta-hydrated quinine sulphate 
present. M. J. S. 


Reaction for Cocaine. By F. pa Sitva (Compt. rend., 111, 
348—349).—A small quantity of cocaine, or one of its salts, or of the 
residue obtained by evaporating a solution, is mixed with a few drops 
of fuming nitric acid of sp. gr. 1°4, evaporated to dryness on the 
water-bath, and the residue mixed with 2 or 3 drops of concentrated 
alcoholic potash. A distinct and peculiar edour, recalling that of 
peppermint, is developed. In Dragendorff’s systematic scheme of 
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analysis, cocaine is found among the alkaloids extracted by benzene 
from an aqueous ammoniacal solution. Of the other alkaloids of the 
same group, atropine, hyoscyamine, strychnine, codeine, and eserine 
give colorations when treated in the same way, and eserine also develops 
a disagreeable odour resembling that of phenylearbylamine. Del- 
phinine, brucine, and veratrine give only indistinct odours, which 
cannot be confounded with that from cocaine. Sabadilline and 
narcotine can be recognised in the same way, but the other alkaloids 
give no sensitive reactions of this order. 
The reaction will detect 0°5 milligram of cocaine hydrochloride. 


C. H. B. 


Detection of Colchicine in Corpses. By N. Onotonsxr (Zeit. 
anal. Chem., 29, 493).—The finely divided viscera are rubbed up 
with glass powder, treated with oxalic acid, and digested for 12 hours 
with alcohol. The liquid is squeezed out, and the dry residue twice 
washed with alcohol. The extract is concentrated at a temperature 
not exceeding 80°, and the cooled residue made up to the original 
volume with alcohol. The filtered liquid is evaporated as before, and 
this operation repeated until no clots separate on the addition of 
alcohol. The residue is then dissolved in water, the solution purified 
by shaking with light petroleum, and the colchicine finally extracted 
with chloroform as usual. 

The alkaloid is best identified by means of the violet colour pro- 
duced by nitric acid; by Erdmann’s reagent (nitrosulphuric acid), 
which gives in succession green, dark-blue, violet, and yellow colours, 


turning to raspberry-red on adding alkali; also by Mandelin’s 
reagent (1 gram of ammonium vanadate in 200 grams of sulphuric 
acid) which gives a green colour. Colchicine is with difficulty 
destroyed by putrefaction of animal matter. The kidneys, bladder, 
and urine are best suited for forensic examination. M. J. 8S. 


Detection of Bile Constituents in Urine. By A. Jottrs 
(Zeit. anal. Chem., 29, 402 —406).—Of the various tests proposed 
for detecting bile pigments in urine (Gmelin’s, Huppert’s, Vitali’s, 
Rosenbach’s, Ultzmann’s, Hoppe-Seyler’s, Dragendorff’s), those of 
Rosenbach and Huppert, with the following modifications, give the 
best results :— 

Rosenbach’s Test.—A large quantity of the urine is filtered through 
clean, white filter-paper, the interior of the filter is touched with a 
drop of strong nitric acid containing nitrous acid, and the funnel is 
gently warmed over a flame. After a few minutes a green ring is 
formed round the spot moistened by the nitric acid. 

Huppert’s Test—About 10 c.c. of the urine is shaken with an equal 
volume of milk of lime containing 10 grams of calcium oxide in the 
litre. The success of the test depends on the proper concentration 
of the milk of lime. The precipitate is filtered off and washed into a 
test tube with alcohol and dilute hydrochloric acid, then filtered, and 
the filtrate boiled. With only traces of bile pigments, the liquid 
becomes green to blue. An estimate of the amount of bile con- 
stituents can be obtained from the iodine number of the urine. If g 
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is the number of grams of iodine absorbed by 10 c.c. of the urine, 
and s the specific gravity, the iodine number is ! “f. The number 


for normal urine, filtered after cooling, is 6°5 to 8:1, though even in 
specimens rich in uric acid it rarely exceeds 7°8. The presence of 
even traces of bile pigments raises the uumber to 9°6, and values as 
high as 17-4 have been observed. M. J. S. 


New Test for Albumin. By A. Jo.tes (Zeit. anal. Chem., 29, 
406—407).—About 8 or 10 c.c. of albuminous urine is mixed with an 
equal volume of concentrated hydrochloric acid, and then 2 or 
3 drops of a saturated solution of bleaching powder deposited quietly 
on the surface. If as little as 0°01 gram of albumin per 100 c.c. is 
present, a white turbidity appears at the surface of contact. This 
test, being less sensitive than that with nitric acid, which latter will 
detect 0°0015 gram per 100 c.c., may be used to find approximately 
the proportion of albumin present, since by diluting the urine until 
the one test gives an indication but the other none, the percentage 
may be known to lie between the above minimum limits. 

M. J. S. 


Detection of Albumin in Bacterial Urines. By A. Joutzs 
(Zeit. anal. Chem., 29, 407—408).—The most sensitive test for 
albumin in urine is that with acetic acid and potassium ferrocyanide, 
the lower limit of which is 0°0008 gram in 100 c.c. It is, however, 
necessary to filter the urine to obtain a standard with which to com- 
pare the turbidity produced by the test. When bacteria are present, 
a clear filtrate is best obtained by shaking with infusorial earth 
before filtering. In the case of purulent, slimy urines, rich in leuco- 
cytes, traces of albumin may adhere to the precipitate ; but by wash- 
ing this with warm potash, and testing the filtrate, the smallest 
traces of albumin may be detected. M. J. S. 


General and Physical Chemistry. 


Spectra of the Alkali Metals. By H. Kayser and C. Runge 
(Ann. Phys. Chem. [2], 42, 302—320).—The alkali metals or their 
salts were volatilised in the electric arc, and their spectra, obtained by 
means of a Rowland grating, were examined. It was found that lines 
belonging to any one series could be expressed in terms of \~", the reci- 
procal of their wave-lengths, by the formula \~' = A + Bn-* + Cn~‘*, 
which is a modification of Balmer’s formula, and in which n is a 
whole number, which may vary from 3 to 16. 

All the alkali metals have a number of reversible lines, which 
occur in pairs (except in the case of lithium), and are divided over 
the whole length of the spectram; these form the chief series. The 
formule for the first lines in each series of pairs are as follows :— 


Lithium.... At. wt. 701 A-! = 4358473 — 133669n-2 — 1100084n~-‘. 
Sodium..... 227995 A-! = 41536°81 — 129985x-* — 803301n-+. 
Potassium .. 39°09 A-! = 35086°55 — 126983x-? — 625318n-*. 
Rubidium .. 85°2 A-! = 33762°11 — 125521n-2 — 562255n-+. 
Cesium .... 132°7 A-! = 33501°56 — 125077n-2 — 489885n-*. 


The wave-lengths are given in Angstrém units. It will be seen 
that all three constants in the formula decrease as the atomic weight 
rises. The wave-lengths, therefore, increase with rising atomic 
weight, as Boisbaudran has already pointed out. The difference 
between the values of \~' for lines in each pair is inversely pro- 
portional to the fourth power of », the lowest value of » being 
always 3. 

In addition to the above, there are also two series of lines for 
lithium, rubidium, and cesium, which (again with the exception of 
lithium) form one series of pairs; and there are four series of lines 
for sodium and potassium, forming two series of pairs. The first 
lines in each pair are given by the above formula, the value of the 
constants being 


First Series. Second Series. 


A. B. C. A. B. Cc. 


28586 109625 1847 28666 122391 231700 
24476 110122 3257 24549 120726 197913 
21991 114450 111241 22021 119393 63243 
20939 121193 133207 — _ _ 
19743 122869 311224 — — — 


_ The difference between the values of \—' for lines in the same pair 
is always the same for each element. It is equal to that of the first 
VOL, LX. l 
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series when » = 3, and appears, therefore, to be characteristic for each 
element. The mean values of this difference are Na, 172, K, 568, 
Rb, 2344, Cs, 5450, in wave-numbers. These numbers are very 
nearly in the proportion of the squares of the atomic weights, for if 
their square roots be multiplied by 1°706 we get 


Na, 23:0 K, 40°6 Rb, 82°6 Cs, 126-0, 
instead of 22-995 39°09 85°2 132°7. 


For lithium, assuming the above law to be general, the calculated 
difference between the pairs is one which would quite fall within the 
limits of observation, but as the lithium lines do not form pairs, this 
metal seems to be an exception to the rule. 

A comparison has been made between the lines here measured and 
the Fraunhofer lines in Rowland’s solar atlas. Only two pairs in the 
chief series of sodium lines could be detected, the lines of all the 
other elements being apparently absent. H. C. 


Dispersive Power of Organic Compounds. By R. Nasini 
(Gazzetta, 20, 356—361).—A claim for priority as against Barbier 
and Roux (Abstr., 1890, 1353). 


Relation between the Refractive and Rotatory Powers of 
Chemical Compounds. By I. I. Kanonntkorr (J. Russ. Chem. 
Soc., 22, 85—96).—In two previous papers (Abstr., 1888, 326, 453), 
the author has shown that on expressing the relation of the refractive 
and rotatory powers of a substance by the equation « = Ad — B, the 
relation A/B = C, a constant peculiar for the solvent, and independent 
of the optically active substance. The author has investigated solu- 
tions of camphor and turpentine in over 70 different organic solvents, 
and gives his results in tabular form. It is found that in homologous 
compounds, such as aliphatic alcohols, ethereal salts of fatty acids 
and their halogen derivatives, the free acids, the aldehydes, chlorides, 
bromides, &c., the constant C (as a mean = about 26) increases 
with every increase of CH,, the differences diminishing from the 
lower to the higher members, and varying between 1°35 and 0°46, or, 
as a mean = U'85. ‘The difference for an increase of H, = 1°4 in 
genetically connected compounds, and —2°5 for compounds of dis- 
similar constitution. Similar values are found for other changes in 
composition and constitution (double linkage, isomerism, polymerism, 
substitution), but it would occupy too much space to give the results 
in detail. For aromatic compounds, the equation a = Ag — B of the 
fatty series is converted intoa = Aj+B. But where in aliphatic 
compounds increasing complexity in composition is regularly accom- 
panied by an increase of the value of C, in the case of aromatic com- 
pounds a decrease is observed. The author proposes to investigate 
the influence of inorganic solvents on the value C. B. B. 


New Photographic Method. By A. G. Green, C. F. Cross, and 
E. J. Bevan (Ber., 23, 3131—3133).—The diazo-compounds of de- 
hylrothiotoluidine and its condensed derivatives, which form the 


GENERAL AND PHYSICAL CHEMISTRY. 139 


dyes of the primuline group, can be employed for photographic pur- 
poses ; as the sensitiveness of these compounds is increased by com- 
bination with the complex colloids which constitute animal or 
vegetable textile fabrics. The sensitive surface is prepared by colour- 
ing a cotton or silk fabric with primuline (1 to 2 per cent.), and 
then diazotising. Such a surface will give a complete positive picture 
after 40 to 180 seconds exposure, that is to say, in the bright lights 
the diazo-compound is completely, in the half lights only partially, 
decomposed, so that a perfect reproduction of the original is obtained 
in the form of diazo-primuline. The picture can be developed with 
any of the various amines or phenols which form a dye with the diazo- 
compound. 

The authors’ experiments have already brought to light the follow- 
ing facts :—(1.) The action of light consists in the decomposition of 
the diazo-group, with evolution of nitrogen, probably with formation 
of the corresponding primuline phenol. (2.) The rapidity of the 
action of light varies, ceteris paribus, with the nature of the substance 
with which the diazo-compound is combined. (3.) Photographic 
reproductions of the spectrum show that, as regards intensity of 
action, the various rays of light are not in the same order as that in 
which they stand with reference to halogen salts of silver. 


F. S. K. 


Action of Borax in Developers for Photographic Plates. 
By P. Mercier (Compt. rend., 111, 644—645).—Borax, although an 
alkaline salt, acts as a retarder of development when mixed with 
pyrogallol or catechol. The author points out that this is doubtless 
due to the formation of the conjugated acids described by Lambert 
(Abstr., 1889, 864). Quinol, resorcinol, sodium amidonaphthol-,- 
sulphonate (eikonogen), and hydroxylamine hydrochloride do not form 
similar conjugated acids, and with these compounds borax acts as a 
very good accelerator of development. C. H. B. 


Optical Notes. By E. Wiepemann (Ann. Phys. Chem. [2], 41, 
299—301). The violet colour of iodine dissolved in carbon bisulphide 
changes to brown when the solution is cooled by means of ether and 
solid carbonic anhydride (Abstr., 1888, 543). The author now finds, 
in accordance with a statement by Liebreich, that when the brown 
solutions of iodine in ethereal salts of the fatty acids are heated to 
about 80° they become violet, provided the solutions be not too 
concentrated. 

Solutions of eosin or Magdala-red in alcohol, heated in capillary 
tubes, are found to exhibit a very marked fluorescence at temperatures 
above the critical. Experiments with saffranine failed owing to its 
decomposition. H. C. 


Contact Difference of Potential of Metals. By F. Pascuen 
(Ann. Phys. Chem. [2], 41, 186—209).—The author shows that an 
amalgam prepared by the electrolytic deposition of zinc on mercury 
changes in the electromotive properties which it at first exhibits, on 
merely being allowed to stand for some time. In order to restore its 
original properties, it must be submitted to a new and longer electro- 
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lysis. Thus 705°8 grams of mercury were placed in a solution of 
zine sulphate of sp. gr. 1°288, and zine deposited by a current from 
two Daniell cells for 30 seconds. The amalgam thus produced would 
contain 0°0000656 gram of zine to 100 grams of mercury. The 
E.M.F. of freshly-prepared amalgam | ZnSQ,|, amalgamated zinc, was 
then measured and found to be 0°14 volt. After remaining for three 
hours, the E.M.F had risen to 1-1291 volts, and a further electrolysis 
for 26 seconds was necessary to restore it to its original value. The 
above change is, however, only exhibited by an amalgam which con- 
tains very small quantities of zinc, and by increasing the quantity of 
zinc to a sufficient degree the property of the amalgam becomes 
practically constant. 

The suggestion is made that dropping electrodes, similar to those 
described by the author (Ann. Phys. Chem. [2], 41, 62), might be 
used in determining the contact difference of potential of metals, if 
filled with the molten metals, and these be then allowed to flow into 
some suitable liquid electrolyte. If, as in the case of mercury, there 
is no potential difference at the place where the metal enters the 
electrolyte, the potential difference between two such electrodes will be 
that of the metals which they contain. Great practical difficulties lie 
in the way of such experiments as those here suggested, but it may 
in some cases be possible to use in place of the metals themselves the 
amalgams which they form with mereury. The author describes a 
number of experiments made in this manner with zinc amalgam, and 
shows that the E.M.F. amalgam | mercury, varies with the amount 
of zine contained in the amalgam, the variation in these experiments 


being from 0-021 to 0°156 volt. H. C. 


Electrical Conductivity of Precipitated Membranes. By G. 
TaMMANN (Zeit. physikal. Chem., 6, 237—240).—A solution of cupric 
sulphate superposed on a solution of potassium ferrocyanide precipitates 
at the dividing surface an exceedingly fine membrane of cupric ferro- 
cyanide, which permits the transfusion of water, but not of any of the 
salts present in the solutions. Notwithstanding this, the author 
finds that the presence of such a membrane in an electric circuit does 
not increase the resistance. His mode of experiment was as follows. 
He prepared solutions of the above-mentioned salts, having equal 
electrical conductivity, and superposed them in an electrolytic cell, so 
that one horizontal electrode was in one solution, the other electrode 
in the other. The current had thus to traverse the precipitated semi- 
permeable membrane, and it was found that the resistance remained 
exactly as before. A membrane of zine ferrocyanide behaves similarly at 
first, but after some time it increases in thickness, becomes opaque and 
permeable for the salts, its resistance meanwhile growing greater, and 
attaining a maximum in about 15 minutes. Precipitated membranes 
of zinc and cupric hydroxides thicken rapidly and diminish the con- 
ductivity by from 5 to 8 per cent. Membranes of insulating material, 
euch as pyroxylin, increase the resistance enormously, the only con- 
duction being probably that through the pores. (Compare Ostwald, 
Abstr., 1890, 1354.) J. W. 
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Influence of Water of Crystallisation on the Electrical 
Conductivity of Salt Solutions. By J. Trirscu (Ann. Phys. Chem. 
[2], 41, 259—287).—The conductivities of solutions of a large number 
of different salts have been determined for temperatures ranging from 
10° to 80°. The Kohlrausch telephone method was employed, and in 
order to obviate the difficulty arising from evaporation of the solutions 
at the higher temperatures the top of each solution was covered with a 
layer of molten paraffin. The conductivities were measured at every 
10°, and the difference d between consecutive readings is taken as a 
mean temperature coefficient for the 10° rise of temperature. 

Solutions of salts which are ordinarily anhydrous in the solid state, 
such as KCl, NaCl, KNO;, have temperature coefficients which rise 
continually with the temperature, or which attain a maximum and 
then remain constant. On the other hand, the temperature coefficient 
of solutions of hydrated salts at first increases, reaches a maximum, 
and then decreases, the author attributing this last behaviour to the 
loss by the salt of its water of crystallisation. Calcium chloride forms 
an exception to this rule, the three solutions examined, which con- 
tained 4°5, 19°2, and 32 per cent. CaCl,, behaving throughout as 
solutions of anhydrous salts. The temperature coefficient in the case 
ot the second solution, however, only undergoes a slight increase with 
rising temperature, and is far smaller than that of the first or third 
solutions. Five solutions of cupric chloride were examined, having 
the percentages 1°35, 9, 18°2, 28°7, 35°2. The two concentrated solu- 
tions are green, the two dilute solutions blue, and the colour of the 
third solution is intermediate between the two. All these solutions 
behave as solutions of hydrated salts, the temperature coefficient in 
each case reaching a maximum at between 40° and 50°. At the same 
temperatures, a change in colour is also observed, the green solutions 
becoming yellow and the blue solutions becoming green. In each 
case these changes seem, therefore, to be conditioned by a dehydration 
of the salt taking place as the temperature rises. Cobalt chloride 
shows a somewhat similar behaviour, the colour of the solutions 
changing from red to blue on heating, and at the same time the tem- 
perature coefficient reaching a maximum. The temperature of the 
change is, however, higher in this case, and therefore it is not so 
readily observed. 

The author concludes that salts are contained in solution partly as 
hydrates and partly in the anhydrous state. At high temperatures, 
the hydrates part with their water, this taking place the more readily 
in the more concentrated solutions. The water of hydration exercises 
a specific influence on the electrical conductivity of solutions. 


H. C. 


Electrical Conductivity of Saline Solutions. By P. Curov- 
sHTcHorr and W. Pasuxorr (J. Russ. Chem. Soc., 22, 110—115), and 
by Curovsurcnore (ibid., 115—116).—The two papers contain a large 
number of experimental data as regards the conductivity of aqueous 
solutions of salts and mixtures of salts and acids, but the conclu- 
sions arrived at are the same as those contained in Chroushtchoff’s 


previous papers (Abstr., 1289, 808—809). B. B. 
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Solubility of Mixtures of Electrolytically Dissociated 
Substances. By A.A. Noyrss (Zeit. physikal. Chem., 6,24i—267).— 
It has been shown by Nernst (this vol., p. 3) that the principles regu- 
lating the influence of two salts on each other’s solubility are those 
deduced from the general law of mass action as interpreted in the 
light of the electrolytic dissociation theory. The author, in the 
present paper, contributes an account of his experimental work on 
the subject. He investigated 11 pairs of salts, and finds the results 
of his experiments in very good agreement with the theoretical 
values. Most of the work was done with binary electrolytes, for 
example, AgBrO, : AgNO,, TISCN : TINO,, but a few ternary electro- 
lytes were shown to give results equally in harmony with the theory. 
Experiments were made not only with pairs of salts con- 
taining one ion in common, but also with pairs whose ions were all 
different. 

Reckoning back from the solubilities, it is possible to calculate the 
dissociation constants of strong electrolytes. This is a fact of con- 
siderable importance, for the ordinary method of calculation from the 


electrical conductivity fails in such cases to give a constant number 
at all. J. W. 


Method of Determining Thermal Expansion for Equal 
Quantities of Heat. By EK. J. Dracoumis (Zeit. physikal. Chem., 6, 
281—284).—Let V be the volume of a substance; g its weight; « 
its coefficient of cubical expansion; c its specific heat; g its specific 
gravity; A¢ the rise of temperature, and A the expansion caused by 
the communication of 1 cal.; then A = Vadt. But At = l/cg and 
V/g = 1/s; therefore A = a/cs. In the case of gases, A is evidently 
inversely proportional to the molecular heat, for « is constant for all 
gases, and s varies inversely as the molecular weight. 

The author determines A in the following manner: A dilatometer 
packed in cotton wool contains the substance whose expansion is to 
be measured, and also a platinum spiral, the ends of which are fused 
through the walls. By means of this spiral the substance is heated, 
a current of about 0°2 ampére being passed. From the current, the 
heat communicated is easily calculated, and the expansion for this 
amount is observed. Comparative experiments with various liquids 
were executed, and the results found to be satisfactory. J. W. 


Estimation of the Specific Gravity of Frothy Syrups. By 
A. GENIESER (Zeit. ang. Chem., 1890, 44—45).—A tared pyknometer 
is about two-thirds filled with the syrup, in which air-bubbies are 
entangled, and the weight is noted. It is then carefully heated ina 
salt bath, and maintained in ebullition for a few moments. The 
whole of the air rises to the surface, where it forms an extremely thin 
layer of froth. After cooling, water is added, so as to float on the 
surface without mixing. The froth readily dissolves, and the air 
escapes. The pyknometer is then filled to the mark with water, and 
weighed. On deducting the excess of weight, above that of the syrup 
taken, from the total amount of water which the pyknometer will 
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contain, the remainder gives the weight of water equal in volume to 
the syrup taken, and thence the specific gravity. M. J. 8S. 


Dissociation Phenomena. By A. W. v. Hormann (Ber., 23, 
3303—3319).—Dissociation of Carbonic Anhydride——In 1860, the 
author published a paper in conjunction with H. Buff, in which it 
was stated that carbonic anhydride is gradually decomposed by the 
passage of a series of electric sparks through the gas, aud that after 
a time the carbonic oxide and oxygen recombine with explosive 
violence. A repetition of these experiments has shown that the 
explosion only occurs under certain special conditions. 6—10 c.c. of 
dry carbonic anhydride under a pressure of 650—700 mm. are 
brought into a stout glass tube standing over mercury; a short 
piece of platinum wire is fused into the shorter limb of a thin 
U-shaped tube, the tube is filled with mercury, and a second piece 
of wire wound spirally round the outside of the shorter limb, which 
is then passed up into the vessel containing the gas; in this way 
the length of the spark may be readily regulated; in general it 
should be 2°5—3 mm. Connection is made by two wires dipping into 
the mercury contained in the (J-tube and trough respectively. The 
electric current is obtained from two Bunsen’s elements of medium 
size, which are connected with a Ruhmkorff’s coil and a small 
Leyden jar, the coil being 30 cm. long and 10 cm. in diameter. 

The first explosion usually occurs after 15—20 minutes, and the 
subsequent ones at shorter intervals, since the regeneration of the 
carbonic anhydride is not complete. The dissociation of carbonic 
anhydride may be shown by passing the gas through a glass tube, in 
the middle of which two platinum terminals are fused ; a series of 
sparks is allowed to pass, and the issuing gas collected over potash ; 
part of the gas remains undissolved, and is found to be explosive. Carb- 
onic anhydride does not appear to be at all affected by a glowing spiral 
of wire; it was not found possible to prepare the gas free from air. 

Dissociation of Steam.—The accompanying illustration (next page) 
shows a form of apparatus which may be employed for the purpose of 
showing the dissociation of steam at varying pressures. The wide glass 
tube is 2°5 cm. in diameter and 20 cm. in length, the lower tube is 1 cm. 
in diameter and 40 cm. in length; the apparatus is filled with moist 
mercury and heated with steam; instead of fixed terminals, the 
U-tube and wires described above may be employed; in one experi- 
ment 2°9 c.c. of gas were obtained after ten minutes ; no regeneration 
of water occurred, as in the case of carbonic anhydride. The experi- 
ment may be varied by allowing the apparatus to cool whilst the 
electric current is continued ; the dissociated gases gradually combine, 
and the whole tube becomes refilled with mercury. The current 
employed is obtained from three Bunsen cells, with the coil and 
Leyden jar as before. Steam may also be dissociated by means of a 
glowing white hot spiral of platinum wire; the two ends are con- 
nected with accumulators, steam is passed over the coil, and the 
mixed gases are collected over cold water, which serves to condense 
the excess of steam. 

Dissociation of Gases and Vapours by the Silent Discharge.—Experi- 


144 ABSTRACTS OF CHEMICAL PAPERS. 


ments in this direction show that ozone is produced by the decompo- 
sition of carbonic anhydride, the results of Andrews and Tait, Brodie, 
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and others being thus confirmed. Steam may also be decomposed by 
passing it through a Siemens ozone tube, or by the use of the modi- 
fied apparatus devised hy Berthelot ; various experiments were made 
to prove that the explosive gas obtained was really derived from the 
steam, and was not due to electrolysis. Berthelot’s results on the 
decomposition of ammonia by means of the silent discharge are con- 
firmed. The vapours of methyl alcohol, ethyl alcohol, and ethyl 
ether may also be dissociated by means of the silent a ‘ 
é B. TF. 

Influence of Mineral Acids on the Velocity of the Reaction 
between Bromic and Hydriodic Acids. By G. Maenanini 
(Gazzetta, 20, 377—393).—The reaction between bromic and hydriodic 
acids was shown by Ostwald (Abstr., 1888, 1024) to form an excep- 
tion to the ordinary rule of mass action, and neither Meyerhoffer’s 
(Abstr., 1889, 9) nor Burchard’s (Abstr., 1889, 208) expressions are 
found to satisfy the experimental data respecting the variation of the 
speed of the reaction. These discrepancies are evidently occasioned 
by secondary reactions, which alter the velocity of the changes at 
every instant. Ostwald found that mineral acids increase the speed 
of the reaction, and that the increments are sensibly proportional to 
the affinity coefficients of the respective acids, or to the quantity of 
hydrogen electrolytically dissociated from them. The author has 
continued Ostwald’s investigations on the accelerating or retarding 
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effects of mineral acids on this reaction, experimenting with hydro- 
chloric, nitric, sulphuric, and bromic acids, with mixtures of some of 
these acids, and with potassium bromate; from the tabulated results, 
he draws the following conclusions. During the course of the 
different changes, the reaction is influenced in the same way by the 
secondary actions. The reciprocal values of the times required for 
the separation of a determinate quantity of iodine vary as the 
velocity of the respective reactions. The velocity of the reaction is 
accelerated by hydrochloric acid, but the acceleration is not propor- 
tional to the quantity of acid present. The quantity of iodine 
deposited after equal times in presence of equivalent quantities of 
hydrochloric and nitric acids is the same. Mixtures of hydrochloric 
and nitric acids, in any proportions, are equivalent to either of the 
acids, so that, independently of the nature of the electro-negative 
radicle, it may be said that the velocity of the reaction depends 
entirely on the quantity of hydrogen electrolytically dissociated, 
without, however, being proportional to it. The action of sulphuric 
acid is more complicated, on account of the incomplete dissociation of 
that acid. The accelerating effect of bromic acid is almost six times 
that of hydrochloric or nitric acid. S. B, A. A. 


Velocity of the Halogenisation of Fatty Hydrocarbons. By 
M. WiLpermMANN (Ber., 23, 3174—3175).—The following two laws 
are deduced from a study of the action of bromine or chlorine in 
sunlight on amyl bromide, amylene bromide, liquid and solid tri- 
bromopentane, tetrabromopentane, and amylene chloride :—(1) Sub- 
stitution proceeds more slowly as the quantity of positive hydrocarbon 
becomes smaller. (2) The larger the quantity of hydrocarbon present, 
the quicker the substitution. J. B. T. 


Cryoscopic Investigation of Colloidal Substances. By A. 
Sapanferr (J. Russ. Chem. Soc., 22, 102--107).—The author has 
shown that Raoult’s method may be conveniently employed for the 
determination of the molecular weight of colloidal substances (Abstr., 
1890, 1215). Similar results were obtained by Morris and Brown, 
by Ekstrand and Mauzelius. On the other hand, Paterno, in his 
research on gallic and tannic acids, has arrived at the conclusion that 
their molecular weights cannot be determined by Raoult’s method. 
The values obtained by Paternd give 10 mols. of the first, and 109 
mols. of the second, as the molecular weights in solution. The author 
shows that Paterno’s paper includes an error in calculation, and that 
the values greatly depend on the purity of the material. First the 
molecular weight of gallic acid was determined. It was dried at 120°, 
losing 9°65 per cent. water, corresponding with the formula C;H,O; + 
H.O. In aqueous solution, containing 05238 per cent., the depres- 
sion was (0°U6°, and the molecular weight 166; in acetic acid, con- 
taining 0°4107 part, the depression was 0°095°, molecular weighi = 
168, whereas the value for C;H,O; is 170; gallic acid exists, there- 
fore, as a single molecule in solutions. 

Commercial tannin was found to contain some gallic acid, the 
quantity of which, as calculated from the depression of the impure 
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preparation, compared with that of the pure preparation, was found to 
be 2°39 per cent. It was dried for 20 hours at 120°, and the loss was 
10°66 per cent. Aqueous solutions with a concentration of 0°822—3°773 
show a depression of 0°015—0°060, giving a molecular weight 
of 1044—1195 (mean, 1104). More concentrated solutions, contain- 
ing 5°5 to 9°5 per cent., gave higher molecular weights, 1497 to 2436, 
.but the values are useless, as solutions of more than 4 per cent. of 
tannin in water become turbid at (°, tannin separating out. In 
Paternd’s solutions, containing 11°5—23 per cent. of tannin, }—% of 
the tannin must have separated at 0° in the insoluble state, and his 
(corrected) molecular weights, = 2643—3700, are of no value. The 
author finds in acetic solution, molecular weights = 1105—1114 
(mean 1113). Pure tannin was prepared by Lowe’s method, but it 
was impossible to work with aqueous solutions, as not more than 
0-5 per cent. is dissolved in water at 0°, and even such weak solutions 
became turbid. In acetic acid solution, as a mean, M = 1322 was 
found, whereas, M calculated for (Cj.H»O,), = 1288, so that tannin 
exists in solutions as a quadruple molecule. The author thinks that 
Paternd’s tannin was not quite dry, and shows by experiment that 
such a preparation causes a much larger depression, owing to the 
contamination of the glacial acetic acid by the water of crystallisation 
of the compound. ‘The author says that the empirical formula of 
tannin requires confirmation by further research. B. B. 


Apparatus for Distillation under Reduced Pressure. By H. 
Wisticenus (Ber., 23, 3292—3295).—The author describes two forms 
of apparatus for use with the the Bunsen pump, to prevent backward 
diffusion. The first consists of a tube, with one round and one pear- 
shaped bulb; in the depression between these a rubber ring is placed, 
one end of the tube is sealed, a small opening is made in the side and 
is covered with a piece of rubber tube, or an ordinary Bunsen valve 
may be attached; the other end of the tube is connected with the 
vessel to be exhausted, the pear-shaped bulb fits into a wide tube, the 
rubber ring serving to make the connection air-tight; the second tube 
is joined to the pumpin the usual manner. The second form of valve 
consists of two tubes, one closely resembling a thistle funnel, the 
narrow end of which is attached to the pump; a bulb with a 
small aperture is blown at the end of the second tube, and it is 
covered with a rubber cap, through which an opening is pierced at a 
little distance from the one in the glass; the rubber cap serves to 
make an air-tight connection between the bulb and the wide end of 
the first tube. 

An apparatus for fractional distillation under reduced pressure is 
also described ; it consists of a combination of several of the first of 
these joints, and provision is made for changing the receiver without 
interrupting the distillation. J. B. T. 


Isomorphism. Part III. By J. W. Reremrs (Zeit. physikal. Chem., 
6, 193— 236).—In this communication (for previous papers see Abstr., 
1890, 328, 1208), the author first discusses the relations of morphotropy. 
He would limit the term morphotropic to such substances as show a 
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total analogy of form, and not, for instance, merely analogy of angles 
in one zone. Isomorphous substances have not only this total form- 
analogy, but also analogy of chemical constitution. Morphotropic 
substances are not necessarily chemically analogous, but must be 
chemically connected with each other. Substances which show a 
total form-analogy, but have no chemical resemblance, are termed 
isogonic. In the regular system, for instance, potassium chloride and 
rubidium chloride are isomorphous; potassium chloride and sodium 
chloride, morphotropic; and sodium chloride and sodium chlorate, 
isogonic. 

{somorphous mixtures are proved by the continuous linear change 
of physical properties with the composition of the mixture. No 
intimate crystalline mixture can be obtained with merely morphotropic 
substances, and in this case identity of system, and of degree of hemi- 
hedry, are not essential. The author rejects Marignac and Klein’s 
conception of mass isomorphism, according to which an element or 
group, largely prependerating in a compound, determines the crystal- 
line form, no matter what the other components may be. It is the 
volume and not the weight of the group that is decisive. 

An investigation follows of the supposed isomorphism between 
potassium and sodium sulphates. The author proves that a definite 
double salt, 3K,SO,,Na,SO,, crystallises from a solution of the mixed 
sulphates. It usually crystallises in hexagonal prisms or pyramids, 
but when the mother liquor contains sodium chloride, it separates in 
tables—the “ plate-sulphate” obtained in the manufacture of iodine 
from kelp. Potassium chloride does not effect this change of form. 
The three simple forms are then— 

K,SQ,. Rhombic, pseudo-hexagonal. Forms pyramids and prisms 
of hexagonal section. Optically biaxial. Weak birefringence. Sp. 
gr. = 2°666. Not easily fusible. 

3K,SO,,Na,S0,. Hexagonal. Forms pyramidsand prisms. Optic- 
ally uniaxial. Marked birefringence. Sp. gr. = 2°695. Easily 
fusible. 

Na,SOQ,. Rhombic, but not pseudo-hexagonal. Forms only 
pyramids with rhombic section. Optically biaxial. Strong birefrin- 
gence. Sp. gr. 2°673. Fusible with great difficulty. 

The double salt is not an isomorphous mixture, as is shown by a 
consideration of its properties in relation to those of the simple salts. 
Each simple salt can take up a minute quantity of the other, which 
points to a very limited isodimorphism. The general results are— 

(1) K,SO, and Na,SO, are not isomorphous. 

(2) They only form one double salt, 3K,S0,,Na,SO,. 

(3) From mixed solution the pure double salt separates out along- 
side one or other of the simple salts. 

(4) K,SO, and the double salt are morphotropic. 

(5) Na,SO, is not morphotropic either with K,SO, or with the 
double salt, but is crystallographically completely independent. 

The dolomite series is next discussed. In this series we have 
calespars containing a little magnesium carbonate, magnesites con- 
taining a little calcium carbonate, and dolomites which have the two 
salts in nearly equal molecular proportions. Calculated from the 
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specific gravities of the component salts, that of dolomite should be 
2°43; it is actually 2°872. The author considers the series not iso- 
morphous, but merely morphotropic. J. W. 


Inorganic Chemistry. 


Affinities of Iodine in Solution. By H. Gavzier and G. Cnarpy 
(Compt. rend., 111, 645—647).—If mercury is agitated with any 
solution of iodine, a green precipitate of mercurous iodide is formed, 
but if the mercury contains another metal, the iodine combines with 
the latter in proportions depending on the nature of the solvent. 
In the case of an amalgam of lead, the difference in colour between 
lead and mercurous iodides enables the change to be followed. 

Brown solutions of iodine (in alcohol, ether, acetone) yield with 
lead amalgam a yellow precipitate of lead iodide, even when the pro- 
portion of lead is very small, and no mercurous iodide is formed until 
all the lead has been converted into iodide. 

On the other hand, violet solutions of iodine (in chloroform, carbon 
bisulphide) give green mercurous iodide, even in presence of con- 
siderable quantities of lead and when the iodine is in excess. 

Solutions of intermediate tint give precipitates intermediate in 
colous between lead iodide and mercurous iodide, and it is found that 
if the solutions of iodine in various solvents are arranged in order 
according to their colour, and also according to the colour of the pre- 
cipitate which they yield when agitated with lead amalgam, the 
two orders are the same. The colour of the precipitate is indepen- 
dent of the composition of the amalgam and the concentration of the 
iodine solution. 

Careful examination of the reaction shows that brown solutions of 
iodine and pure mercury at first yield mercuric iodide, which passes 
into solution, whilst violet solutions of iodine at once form mercurous 
iodide, even whilst some free iodine remains. In presence of lead 
amalgam, brown solutions of iodine first form mercuric iodide, which 
attacks the lead, forming lead iodide and mercurous iodide, and the 
latter is again converted into mercuric iodide by the free iodine. No 
permanent precipitate of mercurous iodide is formed with brown 
solutions until all the lead has been converted into iodide. 

It follows from these results that violet solutions of iodine contain 
the element in a more simple molecular condition, with a tendency to 
at once form mercurous iodide, this tendency being more marked, the 
simpler the condition of the iodine. The phenomena seem to belong 
to the same order as those to which Berthelot has given the name 
“tendency to conservation of type.” C. H. B. 


Fluorspar from Quincié. By H. Brcquere, and H. Motssan 
(Compt. rend., 111, 669—672).—It is well known that certain 
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specimens of fluorspar, when powdered, emit a peculiar odour, which 
has been attributed by different observers to free fluorine, hypo- 
chlorous acid, ozone, hydrocarbons, &c. The fluorspar examined by 
the authors was deep violet in colour, and came from Quincié, near 
Villefranche. It had the composition Ca, 36°14 (= CaF., 70°47); 
Fe,0; + Al,O;, 3°95; SiO,, 25°00; loss ata red heat 2°10 per cent; 
sp. gr. 3°117. 

When powdered, it emitted an odour recalling that of ozone and 
likewise that of fluorine. Moissan has shown that fluorine decom- 
poses water with liberation of ozone. The odour from the fluorspar 
is very similar to that emitted from the electrolytic cell in the isola- 
tion of fluorine, and even if the odour is due to ozone, the latter may 
be a product of the action of free fluorine on the moisture of the air. 

Fluorspar from Quincié, when powdered in contact with moist air, 
evolves a gas which at once acts on ozone paper. If moistened with 
starch paste and potassium iodide solution, and powdered under a 
microscope, bubbles of gas are seen to escape, and an intense blue 
coloration is produced. When the fluorspar is powdered with sodium 
chloride or potassium bromide or iodide, free chlorine, bromine, or 
iodine is liberated. When heated above a red heat, the fluorspar 
decrepitates, loses its colour, and becomes ochreous, and afterwards 
gives no trace of ozone when powdered. If heated at 250° for an 
hour, which is quite sufficient to destroy all ozone, it still gives, 
when powdered, a strong reaction with ozone paper. 

Small fragments of the mineral, when heated in a small glass 
tube, corrode its surface; when powdered with silicon, a pungent 
odour is emitted, and if the mixture is heated, silicon fluoride is 
evolved. If small fragments of the mineral are left in contact with 
water, the water becomes acid, and if the liquid is then evaporated in 
watch glasses, the latter are corroded. 

No similar results were obtained with a whité fluorspar from the 
Pyrenees, and although it is possible that the fluorine results from 
the dissociation of a perfluoride, the authors regard it as more 
probable that the free fluorine is occluded in the mineral. 

C. H. B. 


The Molecular Weight and Refractive Energy of Sulphur 
Dichloride. By T. Costa (Gazzetta, 20, 367—372).—The existence of 
a definite compound of the composition SCI, has been repeatedly called 
in question (see this Journal, 1870, 455 ; 1871, 1163 ; Abstr., 1878, 553 ; 
1886, 977) ; and the substance held by some to be sulphur dichloride 
has been variously regarded as a solution of chlorine in the mono- 
chloride, or as a compound in a state of partial dissociation. The 
author has determined cryoscopically the molecular weight of the 
reddish-brown liquid obtained by saturating the monochloride with 
chlorine below 0°, and then removing any excess of chlorine b 
passing in a current of carbonic anhydride, and the results of the 
determinations, both in benzene and acetic acid solution, agree with 
the molecular formula SCl,. This substance can, therefore, no longer 
be said to exist in a state of partial dissociation. Its density at 15°4° 
is 164819 and its molecular refractive energy aye = 157169, aya = 
157806. S. B. A. A. 
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Specific Gravity of Sulphuric Acid of Different Degrees of 
Concentration. By G. Luncr and M. Ister (Zeit. ang. Chem., 
1890, 129—136).—In consequence of the discovery of errors in Kolb’s 
table, the authors have made fresh determinations with great care. 
The curve plotted from the results, whilst agreeing in many places 
closely with that of Kolb, is much smoother, and at the extremes, 
differs somewhat considerably. The table, of which the following is 
an abstract, was obtained by graphic interpolation ; in the original, it 
is given for intervals of 0°005 (1° Twaddell) in the specific gravity :— 
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Reduction of Oxygen Compounds with Sodium. By M. 
Rosenretp (Ber., 23, 3147—3149).—Sodium may be obtained in a 
finely-powdered condition by trituration with some other solid sub- 
stance. Such a mixture of sodium and zinc oxide ignites spon- 
taneously, and leaves a residue of metallic zinc. Ferric oxide and 
lead oxide react in a similar manner, whilst gypsum is reduced to 
calcium sulphide. Certain organic compounds, such as pyrogallol, 
wheat starch, or salicylic acid, inflame immediately on admixture 
with sodium, carbon being separated ; other substances, such as milk 
sugar and cane sugar, after admixture with sodium, require to be ex- 
posed to moist air before reaction takes place. In the case of com- 
pounds which only contain carboxylic oxygen, the sodium salt of the 
acid is formed. Sodium benzoate and sodium oxalate are obtained 
from benzoic and oxalic acids respectively. The carbonaceous residue 
from rosaniline, toluidine, albumin, and other amido-compounds 
contains sodium cyanide; brucine, morphine, and strychnine yield a- 


INORGANIC CHEMISTRY. 151 


porous mass of charcoal free from cyanogen. Both sodium cyanide 
and sodium cyanate were obtained from uric acid. “ Saccharin ” 
yields a residue containing sodium thiosulphate and sodium cyanide. 


J. B. T. 


Ammonium Pyrosulphite. By A. Fock and K. Kuiiss (Ber., 23, 
3149—3151).—Ammonium pyrosulphite, (NH,).S.0;. is prepared by 
passing sulphurous anhydride into cold, concentrated, aqueous 
ammonia until the liquid becomes yellow; it is then allowed to 
evaporate spontaneously ina vacuum. The salt crystallises in large, 
thick, deliquescent plates, which belong to the rhombic system. 
Marignac has shown that the corresponding potassium salt crystal- 
lises in the monoclinic system. J. B. T. 


Properties of some Beryllium Salts and of the correspond- 
ing Aluminium Compounds. By F. Szstint (Gazzetta, 20, 
313—319).—(1.)° Phosphates. The phosphates were prepared in the 
gelatinous state by precipitating beryllium sulphate and potassium 
alum respectively with disodium phosphate, and washing the pre- 
cipitate for 4 to 6 days; they are both sparingly soluble in distilled 
water, the beryllium salt being considerably the more soluble of the 
two. On igniting the moist beryllium phosphate, it left 6 per cent. of 
its weight of white anhydrous phosphate. A litre of a saturated 
solution of beryllium phosphate in 2 per cent. acetic acid contains 
0550 gram of the anhydrous salt (containing, however, 74°9 per cent. 
P.O; instead of 74°2 per cent.). A similar solution of the aluminium 
salt, however, contains 0°375 gram of phosphate dissolved, containing 
87:1 per cent. P.O; (instead of 54°8 per cent.) ; this excess of acid is 
probably due to the formation of a little beryllium pyrophosphate and 
to the conversion of a portion of the aluminium phosphate by the acetic 
acid into a more soluble acid phosphate. 

A litre of a saturated solution of the beryllium salt in 10 per cent. 
acetic acid contains 1°725 grams, and the corresponding aluminium 
solution 0°30 gram of the respective anhydrous phosphates. On gently 
heating the acetic acid solution of beryllium phosphate, it becomes 
turbid, and near the boiling point a white precipitate of a basic 
phosphate, of the formula 3BeO,P,0;,3H,O + Aq, is deposited; a 
solution of the aluminium salt at most becomes opalescent. 

(2.) Carbonates—100 c.c. of water saturated with carbonic an- 
hydride at the ordinary pressure dissolves 0°185 gram of anhydrous 
beryllium oxide, and the solution becomes turbid on agitation or on 
hoiling. Under the same conditions, only 0°001 gram of aluminium 
oxide passes into solution. The solubility of the beryllium oxide is 
due, according to the author, to the formation of an acid carbonate. 


8. B. A. A. 


Magnesium Lead Chloride. By R. Orro and D. Drewes (Arch. 
Pharm., 228, 495—498).—A hot concentrated magnesium chloride 
solution dissolves a considerable amount of lead chloride and deposits, 
on cooling, a double chloride, PbCl,,2MgCl, + 13H,0O, in small, 
white, lustrous, indistinct crystais. The salt is exceedingly hygro- 
scopic; moisture quickly converts it into a solution of magnesium 
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chloride, holding lead chloride in suspension. Calcium and lead 
chlorides appear to give a similar compound. ee 


Electrolysis of Fused Aluminium Fluoride. By A. Miner 
(Compt. rend., 111, 603—606). The composition of the bath which 
gives the best results corresponds with the formula 12NaCl + 
Al,F,,6NaF ; melting point 675°; temperature at which vapours are 
evolved, 1035°; sp. gr. at 820° = 1°76; coefficient of expansion 
5 x 10~*; electrical conductivity at 870° = 3:1. The relation of 
the conductivity to the temperature is expressed by the equation 
C, = 3 1[1 + 0:0022(¢ — 870°)]. For a current of 1200 ampéres, 
the mass of the bath is 20 kilos., the intensity of the current at the 
positive pole is 1 ampére, and the difference of potential between the 
electrodes is 5°5 volts. The composition of the bath is kept constant 
by the gradual addition of a mixture of aluminium hydroxide, 
Al,0.(OH)., 416°4 parts, cryolite, 210°4 parts, and-aluminium oxy- 
fluoride, Al, F,,3A1,0;, 238°4 parts. 

The difference of potential, «, between the electrodes when the 
electromotive force is considerably below that required to produce 
decomposition is expressed by the equation « = KJ, I being the in- 
tensity of the current, and the temperature being constant. As the 
point is approached at which the electromotive force of polarisation is 
equal to the electromotive force of decomposition of the electrolyte, 
the difference of potential cannot be calculated by means of any 
simple expression. At 870°, the maximum density of the current at 
the electrodes, corresponding with the first period of electrolysis of the 
bath specified, varies between 0°02 and 0°03 ampére. 

During the second period of electrolysis, when the electromotive 
force is sufficient to produce decomposition, up to a density of 
1 ampére at the positive electrode, the difference of potential is 
expressed by the equation « = e + pI, where e is the electromotive 
force of decomposition, and p is the resistance of the electrolyte. At 
852°, e = 2°15 and p = 0°91; at 890°, e = 2°40 and p = 0°0044; at 
980°, e = 0°34 and p = 0°0033. For densities of current higher than 
1 ampére, the difference of potential cannot be calculated asa function 
of the intensity of the current by any simple expression; it rapidly 
attains a value similiar to that existing in the electric arc. 

In presence of salts of iron or silicon, within certain limits of 
density of current at the positive electrode, the salts decompose 
according to Sprague’s law. At 810°, with salts of iron, e = 0°75 
and p = 0°0093; at 840°, with silicon compounds, e = 1°37 and 
p = 0°0089; at 870°, with aluminium salts,e = 2°15 and ay 0:0085. 

. H. B 

Preparation of Chromium from Potassium Chromium 
Chloride and Magnesium. By E. Grarze. (Ber., 23, 3127— 
3130).—Chromium can be quickly prepared in an almost chemically 
pure condition in the following manner:—Potassium dichromate 
(100 grams) is dissolved in the least possible quantity of water, 
the solution mixed with hydrochloric acid of sp. gr. 1:124 (400 e.c.), 
and then 80 per cent. alcohol (100 c.c.) gradually added. The solu- 
tion of potassium chromium chloride obtained in this way is treated 
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with potassium chloride (160 grams), the filtered solution evaporated 
to dryness, the residue heated until anhydrous, freed from the green 
portions, which are produced by the decomposition of the double salt, 
then powdered, and mixed with magnesium filings (50 grams). This 
mixture is heated, for about half an hour, to a bright-red heat, in a 
closed Hessian crucible in a wind-furnace, care being taken that the 
potassium chloride does not volatilise completely, otherwise the chrom- 
ium is partially oxidised. The melt is separated from the super- 
ficial layer of chromium oxide, treated with water, and the finely 
divided metal freed from saltsand unchanged magnesium by washing 
it with water, then boiling it with dilute nitric acid, and again wash- 
ing with water, all the washing being done by decantation. The 
yield of the metal, dried at 100°, is about 27 grams. 

Chromium, prepared in this way, is a light-grey, crystalline, non- 
magnetic powder of sp. gr. 6°7284 at 16°; it can be melted in a 
Deville’s furnace, but only with great difficulty, and after being 
melted it shows a silvery fracture. Two analyses of the powder 
showed that it contained 99°53 to 99°57 per cent. of chromium, and 
that it was free from silver and magnesium. F. S. K. 


Mineralogical Chemistry. 


Selenium and Tellurium Minerals from Honduras. By E. 
S. Dana and H. L. Wetts (Amer. J. Sci., 40, 73—82).—The authors 
received a number of specimens of minerals containing selenium and 
telluriam from E! Plomo mine, Ojojama District, Honduras. Two of 
these have proved to be of unusual interest. The first occurs in massive 
forms, with hexagonal cleavage, of a blackish-grey colour, dissemi- 
nated through a gangue consisting chiefly of quartz and barytes. 
After deducting 65°68 per cent. of gangue, the analytical results 
obtained were as follows :— 


Se. Te. Total. 
29°31 70°69 100°00 


The mineral is obviously an isomorphous mixture of selenium and 
tellurium, and is of great interest in that it is the nearest approach 
to native selenium which has yet been found. The authors propose 
to call this mineral Selen-tellurium. In connection with the hex- 
agonal cleavage of this mineral, it is interesting to note the recent 
observations of Muthmann (Zeit. f. Kryst., 17, 356), showing the 
existence of an allotropic form of meta!lic selenium in hexagonal- 
rhombohedral crystals, closely isomorphous with tellurium. In the 
analysis, the separation of selenium and tellurium was effected by the 
method of Divers and Shimosé (Trans., 1885, 439). 

The second mineral is obviously an oxidation product of a greenish- 
yellow colour. Analysis shows it to be a normal ferric tellurite of 
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the composition Fe,0,,3TeO, + 4H,0. That the mineral is a ferric 
tellurite is evident since it gives off no chlorine when boiled in hydro- 
chloric acid, nor does it give any reaction for ferrous iron when dis- 
solved in cold hydrochloric acid. Two other tellurium-iron minerals 
have been described, namely, Genth’s ferrotellurite and Hillebrand’s 
emmonsite (Abstr., 1887, 344). The former is a ferrous tellurite 
widely different in appearance from the Honduras mineral, for which 
the authors, therefore, propose the name of Durdenite, after the 
gentleman to whom they are indebted for the material used. 

In a note appended to the paper, W. F. Hillebrand gives the results 
of a repetition of the analysis of emmonsite, which upholds the accu- 
racy of his former analysis, and seems to prove that the two minerals 
are distinct. B. H. B. 


Fluorspar from Quincié. By H. Brcqueret and H. Motssan 
(Compt. rend., 111, 669—672).—See this vol. p. 148. 


New Variety of Zinc Sulphide. By J. D. Rosexrrson (Amer. J. 
Sci., 40, 160—161).—A peculiar variety of zine sulphide has been 
found in south-eastern Kansas, remarkable from the fact that it is 
nearly pure white and completely amorphous. It is found in the 
centre of the town of Galena, Cherokee Co., Kansas. When taken 
from the mine, it is soft, full of water, and resembles white lead 
ground in oil. Evidence points to the existence of a large body of 
this peculiar ore in the mine. An analysis of a dried sample 


yielded : ' 


Insol. matter. Zn. Ss. Fe,05. Total. 
2°52 63°70 30°77 2°40 99°39 


The water contained in the original sample showed a slight 
amount of sulphuric acid. This sulphide was evidently formed by 
the precipitation of zinc sulphate, resulting from the oxidation of 
blende, by hydrogen sulphide or an alkaline sulphide. 

B. H. B. 

Contributions to Mineralogy. By F. A. Genru (Amer. J. Sci., 
40, 114—120).—1. Tetradymite—This mineral occurs, in crystals 
suggesting an orthorhombic form, near Bradshaw City, Arizona. 
After subtracting 15°6 per cent. of quartz and 1°8 per cent. of ferric 
oxide, the analysis gave: 


8. Te. Bi. Total. 
4°50 33°25 62°23 99°98 


These results give a formula analogous to that of bismuthinite. 

2. Iron Pyrites.—The occurrence of cobalt arsenate with the octa- 
hedral crystals of iron pyrites at the French Creek iron mines, 
Pennsylvania, suggested an analysis of the latter, which gave the 
following results :— 


Ss. As. Cu. Ni. Co. Fe. Total. 
5408 020 O05 O18 %$&21:75 £44424 #£2100°50 
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3. Quartz, Pseudomorphous after Stibnite.—Specimens from Durango, 
Mexico, were found to contain stibnite completely altered into a 
yellowish-white quartz. 

4. Gold in Turquoise—In many collections, specimens of gold en- 
closed in a bluish-green mineral are represented as turquoise with 
gold from Los Cerillos, New Mexico. Specimens analysed by the 
author are proved to contain no turquoise; in one case, the gold- 
bearing mineral was a chromiferous clay, and in the other, quartz 
admixed with chrysocolla. 

5. Zircon—With the masses of monazite, at Mars Hill, Madison 
Co., North Carolina, large crystals of zircon, with a sp. gr. of 4°507, 
occasionally occur. On analysis, the following resuits were ob- 
tained :— 

SiO. ZrOg. Fe,03. Loss on ignition. Total. 
31°83 63°42 3°23 1:20 99°68 

6. Scapolite.—At the Elizabeth mine, French Creek, Pennsylvania, 
small crystals of scapolite occasionally occur, filling cavities of grey 
garnet, associated with magnetite, pyrites, and remnants of the 
essonite from the alteration of which it appears to have been de- 
rived. The scapolite is colourless to white; it has a sp. gr. of 2°675, 
and on analysis gave the following results (I) :— 


CO.. SiO,. Al,O3.  FesO3;. MgO. CaQ. Na,O. 
I. 263 52°30 23°68 058 005 1236 629 
If. 1:71 44142 1809 1081 059 20°19 — 
Loss by 
K,0. ignition. MnO, Total. 
I. 0°77 1°50 — 100°16* 
Il. — 051 0°88 100-20 


The second analysis is of the grey garnet which also results from 
the alteration of essonite. 

7. Titaniferous Garnet.—A variety of garnet from the Jones mine, 
Green River, North Carolina, gave, on analysis, the following re- 
sults :— 

Loss on 

SiO,. TiO, Al,O;. Fe,0,. FeO. MgO. CaO. ignition. Total. 

35°56 458 443 2051 188 017 31°90 0°55 99°58 


8. Allanite——The author analysed two specimens of allanite with 
the following results :— 
SiO. ThOs. TiOs. CeO,(LaDi)O, YsOs. AlsOs.  Fe.Os. 
I RI 
a. 31°67 §=0°33 — 23°98 036 1220 4°42 
b. 32:04 — 0°12 12°91 10°24 033 1402 7:17 
Loss on 
FeO. MnO. MgO. CaO. ignition. Total. Sp. gr. 
a 1089 252 208 937 2°25 10007 = 3°546 
b. 752 O37 #£4«+121:°47 «+1134 2°63 100716 = 3'491 
* 100°06 in original. 
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a. Colour, velvet-black ; 6. Deep brownish-black. 

9. Lettsomite——The author has analysed specimens of this rare 
material from two new localities: the Copper Mountain mine, near 
Morenci, Arizona, and Copperopolis, Tintic District, Utah. In both 
cases, the analysis gives results closely agreeing with those demanded 


by the formula Cu,Al,(OH),SO,+2H,0. B. H. B. 


Synthesis of Rubies. By E. Fremy and A. Vernevit (Compt. rend., 
111, 668—669).—The authors have made several important modifica- 
tions in their process for the manufacture of artificial rubies, and are 
now able to obtain much larger crystals. The alumina in addition 
to the small quantity of chromium is made alkaline with potassium 
carbonate, which facilitates the formation of the crystals but does 
not enter into their composition. It is advantageous not to mix all 
the materials but to keep the alumina separate from the fluorides of 
the alkaline earths, and in this way the mineralisation is effected by 
the interaction of the gases and vapours. The time of heating is 
extended to not less than a week ; gas furnaces are used in place of 
coke, and the crucibles have a capacity of several litres, and are 
capable of producing as much as three kilos. of rubies at each 
operation. 

Natural rubies are found which in parts have the colour of the 
sapphire. Similar crystals are obtained aniongst the artificial pro- 
ducts, and there can therefore be little doubt that the colours of tie 
ruby and the sapphire are both due to chromium, probably in different 
states of oxidation. 

The artificial rubies have been used as pivots in watches, and are 
not inferior to the natural stones in hardness. C. H. B. 


Curious Occurrence of Vivianite. By W. L. Dupiey (Amer. J. 
Sci., 40, 120—121).—-Two miles above Eddyville, Kentucky, “blue 
roots” were discovered embedded in a stratum of clay in such position 
as to indicate that they were in the place of their growth. The blue 
mineral, which has almost wholly replaced the woody fibre of the 
roots, is of a deep-blue colour. It is earthy and very friable, and 
gave, on analysis, the following results :— 

HO 4H,0 
Al,O,. Fe,0;. FeO. CaO. MgO. P,O;. at100°. at 230° Total. 
17°74 935 2458 059 043 27°71 10°59 7:24 10007 


These results seem to indicate that the ferrous iron in the mineral 
is combined with the phosphoric anhydride to form vivianite, and if 
the double mol. of vivianite, 2(Fe;P,0, + 8H.O), be subtracted, there 
remains an almost dehydrated double mol. of turquoise, Al,P,O», + 
10H,0, in which 1 mol. of ferric oxide has replaced one of alumina. 


B. H. B. 


Dihydrothenardite. By V. Marxovnixorr (J. Russ. Chem. Soc.. 
22, 26—27).—Owing to an inexplicable mistake, a new mineral, 
dihydrothenardite, Na,SO, + 2H,0, was described by the author 
(Abstr., 1888, 794), whereas a renewed investigation shows that it is 
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astrachanite (hydrated sulphate of sodium and magnesium) contain- 
ing a considerable quantity of thenardite. B. B. 


Connellite from Cornwall. By S. L. Penrretp (Amer. J. Sci., 
40, 82—86).—Connellite is of special interest to the author, owing 
to its apparently close relation to the new mineral spangolite, recently 
described by him (Abstr., 1890, 1073). On examining a specimen 
from Camborne, the author found that the habit of the crystals agrees 
well with the general description given by Maskelyne in 1863. The 
analysis, in which the author places great confidence, gave the 
following results :— 


SO;. Cl. CuO. H,0O. Loss at 100°. Total. Less O. 
49 74 723 £168 Ov4 101°8 17 


The ratio is not very satisfactory, unless it is assumed that some 
OH is isomorphous with the Cl, in which case the formula may be 
written Cuj;(Cl,OH),SO,,15H,O. The mineral is very similar to 
spangolite in composition, both minerals being very basic sulphato- 
chlorides. B. H. B. 


Nickel Ores from New Caledonia. By T. Moore (Chem. 
News, 62, 180—181).—The ore known as garnierite is found in or 
near serpentine masses or mountains, either as cementing material in 
agglomerations of rounded serpentine pebbles or as an interstitial 
deposit between thin layers of quartz, steatite, and various hydrated 
magnesium silicates. The associated minerals vary, but comprise 
quartz, magnesium silicates, aud iron oxides; sometimes one pre- 
dominates, sometimes another, the others being even absent; it is 
also accompanied at times by chrome-iron ore and surrounded by a 
ferruginous earth. 

The colour of garnierite varies from pale-green in poor ores to 
warm dark-green in the richer ones, and passes through almost 
imperceptible shades to light- and chocolate-browns. It crumbles 
gradually to powder, on exposure to weather, the brown more readily 
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than the green varieties; in all forms it dissolves readily in hot hydro- 
chlorie acid, leaving a non-gelatinous silica. In the table (p. 157), are 
given numbers, corrected for quartz, obtained in the analysis of samples 
of pure ore; samples previously analysed by other workers appear to 
have been contaminated with gangue :— 

Samples 1 and 2 were a fine, brilliant grass-green ; hardness, 
2—3; sp: gr. 3; streak, light-green; lustre, waxy and slightly trans- 
lucent at their edges. Before the blowpipe, the colour becomes dark 
olive-green, or red in presence of much iron. 

3, 4, and 5 were various shades of brown, streak yellow to 
brownish-yellow, fracture conchoidal with resinous lustre, sp. gr. and 
hardness the same as green ore, but were rather more brittle. From 
these numbers, both kinds of ore seem to approach very nearly to a 
hydrated silicate of the composition 7Ni0,6Si0.,eH,O, part of the 
nickel being replaced by magnesia, iron oxide, or alumina. 

The ores represented by sample 6 are light-brown in colour, 
resembling limonite, are easily marked by the nail, and do not seem 
to belong to the same class as the others just described. 

D. A. L, 


Minerals occurring near Port Henry, New York. By J. F. 
Kemp (Amer. J. Sci., 40, 62—64).—At the abandoned Pease quarry, 
a short distance north-west of Port Henry, a face of white, crystalline 
limestone has been laid bare, and in this occur streaks of hornblende, 
plagioclase, muscovite, and quartz, but containing as well a great 
abundance of yellowish-brown titanite crystals; fine brown tour- 
malines also occur. West of this quarry is another, where flux is being 
obtained for local furnaces. The rock, a crystalline limestone, con- 
tains small, hexagonal tables of graphite disseminated through it. 
Occasionally lemon-yellow calcite is found, with fine crystals of clear 
calcite of great crystallographical interest as being good illustrations 
of oscillatory forms. Further west is the Treadway quarry in ophi- 
calcite, containing streaks of pyrrhotite, phlogopite, brown tourma- 
line, and well-crystallised light-brown tremolite. The abandoned 
quarry six miles north-west of Port Henry, the source of the well- 
known tourmaline crystals, is probably a felspathic mass either in 
gneiss or in granite, and cut by three narrow dykes of altered 
diabase. Great masses of biotite and fine specimens of rose-quartz 
are also met with. The so-called Lover’s Pit at Mineville is affording 
crystals and cleavage masses of magnetite of unusual size and ex- 


cellence. B. H. B. 


Fayalite in the Obsidian of Lipari. By J. P. Ippinas and S. 
L. Penriztp (Amer. J. Sci., 40, 75—78).—The Lipari Islands have 
long been celebrated for their acid lavas and pumices. The chief 
interest in connection with these rocks attaches itself to the fayalite 
crystals in the cavities, which have not been noticed hitherto. They 
are not abundant, but occur in several localities, having been found 
by J. P. Iddings at Forgia Vecchia, and in the obsidian stream on 
Volcano, and having been noted in specimens from Monte della 
Guardia. The crystals at Forgia Vecchia are very thin plates, the 
crystallographical measurements of which are given in detail by the 
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authors. The optical properties not only agree with orthorhombic 
symmetry, but also with the determinations made on the fayalite 
from Obsidian Cliff, in the Yellowstone Park (this vol., p. 26). The 
chemical composition, too, is the same in both cases, namely, ortho- 
silicate of iron. The occurrence of fayalite in the hollow spherulites 
and lithophyse in the obsidian of the Lipari Islands, whilst not so 
abundant as in that of the Yellowstone Park, is identical. It is 
associated in the same manner with tridymite and alkali felspars, and 
its development is due to the same causes in the two regions. 
B. H. B. 

Two New Meteoric Irons. By F. P. Venaste (Amer. J. Sci., 
40, 161—163).—1. A mass is reported to have fallen in 1846 at 
Deep Springs Farm, in Rockingham Co., North Carolina. It is now 
in the possession of the State Museum. The weight of the mass was 
11°5 kilos. It had the shape of a rhomboid, and was coated with 
oxidation products, giving it a dull-reddish colour. The surface is 
irregularly pitted. On being polished and etched, it faintly exhibited 
Widmanstiitten figures. It belongs to the class of sweating meteor- 
ites, beads of deliquesced ferric chloride appearing on the surface. 
The analysis gave— 


Fe. P. Si0,. Cl. Ni. Co. Total. 
87°01 004 053 0:39 1169 0-79 100°45 


2. A meteoric iron was found in 1889 in Henry Co., Virginia. It 
weighed 1°7 kilos., and the detached pieces, mainly crust, 0°22 kilo. 


The iron contains a considerable amount of ferric chloride, and 
rapidly crumbles. On polishing one of the sides, the Widmanstitten 
figures came out plainly, no etching being necessary. The analysis 
gave the following results :— 


Fe. Cl. Si0,. P. Co. Ni. Total. 
90°54 O35 O04 O18 O94 7:70 #£99°70 
B. H. B. 


Organic Chemistry. 


Action of Chlorine on Trimethylene. By G. Gustavson (J. pr. 
Chem. [2], 42, 495—500).—Chlorine has hardly any action on tri- 
methylene in the dark, but explodes with it in direct sunlight. 
Chlorine was passed into a globe (7} litres) containing the trimethyl- 
ene (7 litres) and water; the globe was kept cool, and the oil 
allowed to collect in a separating funnel ground into the neck. The 
oil consisted almost entirely of dichlorotrimethylene. 

Dichlorotrimethylene, C,H,Cl., is a colourless liquid of peculiar 
odour; it boils at 75° (746 mm.), and is nearly insoluble in water. 
Its chemical stability is great; nitric acid decomposes it with diffi- 
culty; water at 180—19U° has scarcely any action on it, and it 
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can be distilled over sodium, which only acts on it at 160—165°, 
producing substances still under investigation. When dichlorotri- 
methylene and bromine, (equal mols.) are sealed in a tube and exposed 
to sunlight for 4—5 summer days, or heated at 140—150° for 3—4 
hours, the dibromide, C;H,Cl,Br., is produced; it is a heavy, colour- 
less liquid which boils almost without any decomposition at 203—207° 
(770 mm.). 

Allylene dichloride is the only compound of the formula C,H,Cl, 
which boils at 75°; that dichlorotrimethylene is not identical with 
this is shown by the fact that the dibromo-compound obtained from 
allylene dichloride boils at 190° (Friedel and Silva; 188°, Pinner). 

Of the three possible formule for this dichlorotrimethylene, the 


CH, 
author favours CCl.<} ; for the dibromide approximates in boil- 


CH, 
ing point to «-epidichlorhydrin dibromide, CH,Cl-CC]Br-CH,RBr, and 
therefore, probably, has a similar structure. A. G. B. 


Hexylene Dibromide obtained from Diallyl. By N. Demyanorr 
(J. Russ. Chem. Soc., 22, 117—118).—In order to prepare hexylene 
dibromide, well cooled diallyl (b. p. 59-—60°) was saturated with 
hydrogen bromide, when a mixture of a solid with a liquid was 
obtained. After washing with water, the two compounds were sepa- 
rated by filtration and suction. The liquid product was a hexylene 
dibromide boiling at 212—220° with decomposition. The solid 
product, after recrystallisation from ether, was obtained in large, 
rhombic scales melting at 38—39°, and boiling almost without decom- 
position at 210°. The author considers the liquid compound to be 
CH,Br-| CH,|,CH.Br, and the solid as CHMeBr-CH,CH,-CHMeBr, 
and that-diallyl is a mixture of two (geometrical) isomerides. 


B. B. 


Oxidation of Potassium Cyanide with Potassium Per- 
manganate. By J. Votnarp (Annalen, 259, 377—380).—Carb- 
amide can be very conveniently prepared in moderately large quanti- 
ties in the following manner:—A solution of potassium per- 
manganate (53 grams) in water (1 litre) is gradually added to a 
solution of potassium cyanide (39 grams) and potassium hydroxide 
(10 grams) in water (LOO c.c.), the temperature being kept below 
17°; but it is unnecessary to wait until the pink colour has dis- 
appeared before continuing the addition of the permanganate. The 
solution is then placed in cold water for seven to eight hours until it 
becomes colourless, mixed with a concentrated solution of ammonium 
sulphate (70 grams), heated to boiling, and filtered; the precipitate 
is washed with boiling water, the filtrate and washings evaporated to 
dryness, and the carbamide extracted with 95 per cent. alcohoi. The 
yield is 68 per cent. of the theoretical, but the product still contains 
a little ammonium chloride and traces of the sulphate, from which it 
can most easily be freed by treating its aqueous solution with a little 
precipitated barium carbonate, evaporating to dryness, and then 
extracting with absolute alcohol. F. 8. K. 
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Combination of Mercuric Cyanide with Cadmium Salts. 
By R. Varner (Compt. rend., 111, 679—681).—Powdered mercuric 
cyanide, 25 parts, is gradually added to a boiling concentrated solu- 
tion of cadmium iodide, 30 parts, and the liquid is filtered and allowed 
to evaporate over sulphuric acid. The compound HgCy.,CdCy,,Hg]l, 
+ 7H,O separates in transparent lamellae, which alter rapidly when 
exposed to air, and dissolve in water and ammonia, It becomes 
anhydrous at 116°, and at the same time decomposes with liberation 
of mercuric iodide. Dilute acids decompose it with liberation of 
mercuric iodide and hydrocyanic acid, while mercuric cyanide and 
the cadmium salt of the particular acid used remain in solution. When 
heated with a solution of cupric sulphate, cyanogen is evolved, and a 
precipitate of the composition Cu,Cy2,HglI, is formed. These facts 
show that all the cyanogen is not combined with the mercury, and 
that the salt is not simply a compound of cadmium iodide with 
mercuric cyanide. 

Cadmium bromide (18 parts), added gradually to a boiling solution 
of mercuric cyanide (25 parts), yields slender needles of the com- 
pound 2HgCy.,CdBr, + 45H,O, which alters but little when exposed 
to air, dissolves in water and in ammonia, and becomes anhydrous at 
100°. Dilute acids liberate hydrocyanic acid, but no mercuric 
bromide sublimes when the salt is gently heated; but when more 
strongly heated, cyanogen and mercury are evolved and some mer- 
curic cyanide sublimes. It follows that the salt is a compound of 
mercuric cyanide and cadmium bromide. 

If a solution containing 25 parts of mercuric cyanide and 30 parts 
of cadmium bromide is gently evaporated on a water-bath, the salt 
HgCy2,CdBr,,3H,O0 separates in small, very hard, granular crystals 
which alter but little when exposed to air, become anhydrous at 100’, 
and are less soluble in water and in ammonia than the preceding 
compound. 

If a concentrated solution of 20 parts of cadmium chloride is added 
drop by drop to a saturated solution of 25 parts of mercuric cyanide, 
heated at 80°, and the liquid is slowly concentrated after addition of 
sufficient warm water to dissolve the white precipitate which forms, 
the compound HgCy,,CdCl, + 2H,O separates in small, granular 
crystals. It is soluble in water and in ammonia, is decomposed by 
dilute acids, and becomes anhydrous at 110°. C, H. B. 


Action of Alcoholic Potassium Cyanide on Halogen Deriva- 
tives of Amylene. By C. Hutt and M. Witpermann (Ber., 23, 
3210—3215).—It is well known that whereas the primary dibrom- 
ides of normal olefines are readily converted into the corresponding 
dinitriles, the derivatives of the iso-compounds only give very small 
yields on treatment with alcoholic potassium cyanide. Thus iso- 
amylene bromide forms, besides the dinitriles, large quantities of 
bromamylene and of humous substances. The authors find that the 
reaction takes place more readily if isoamylene chloride is employed 
in place of the bromide, and the mixture is heated in a sealed tube at 
180°. The nitrile formed gave on hydrolysis a crystalline acid 
seemingly identical with the trimethylsuccinic acid obtained by. 
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Schad (Inaug. Diss., Berne, 1886), and an oily acid which could not 
be obtained crystalline. The yield of both these acids was better 
than that given by the bromide. 

It was also found that addition of hydrochloric acid to the mixture 
of isoamylene chloride and alcoholic potassium cyanide causes a great. 
increase in the quantity of humous substance formed, whence it would 
appear that the formation of the latter is due to the action of hydro- 
chloric acid on the hydrocyanic acid; this was confirmed by adding 
hydrochloric acid to an alcoholic solution of potassium cyanide which 
had previously been boiled for some time without undergoing altera- 
tion, when, after a few minutes, a copious separation of humus took 
place. Hence all those substances which readily lose hydrogen 
chloride or bromide by the action of potassinm cyanide will give 
large quantities of humus, owing to the action of the acid thus set free 
on the hydrocyanic acid, azulmic and hydrazulmic acids being formed. 

When isoamylene bromide is heated with bromine, it is converted 
into a tribromopentane, the most probable formula of which is 
CMe.Br-CMeBr,. This is readily acted on by alcoholic potassium 
cyanide without formation of humus or of bromamylene in any quan- 
tity. The nitrile formed is almost insoluble in water and ether, but 
dissolves readily in alcohol. The hydrolysis is best performed by 
heating it in a sealed tube at 130—150° with concentrated hydro- 
chloric acid, and extracting the product with ether. After removing 
the latter by evaporation, a yellowish, syrupy acid remains which 
gradually deposits a small quantity of needles; these after repeated 
crystallisation from water, melted at 96—97°, and evolved carbonic 
anhydride at 130—140°; the quantity of the substance was too small, 
however, to allow of its being obtained in a pure condition. The 
syrupy acid, after purification by successive conversion into the calcium, 
barium, and silver salts, was obtained as a pale-yellow syrup which did 
not crystallise, even when kept for some time ; it has the composition of 
a trimethylsuccinic or dimethylglutaric acid, but its exact constitution 
has not yet been determined. It only evolves minimal quantities of 
carbonic anhydride on heating, due to the presence of traces of the 
above crystalline acid. H. G. C. 


Derivatives of Melidoacetic Acid. By R. Kricer (J. pr. 
Chem. {2|, 42, 473—494; compare this Journal, 1875, 1184).—Mel- 
idoacetic acid is best obtained as follows:—10 grams of sodium is 
dissolved in alcohol, the solution cooled and mixed with a solution 
of cyanamide (20 grams) in alcohol (40 c.c.); an equal volume of 
ether is then added, and the resulting precipitate is heated with a 
mixture of cyanamide (10 grams) dissolved in alcohol (20 c.c.) and 
ethyl chloracetate (30 grams) for 6 to 8 hours in a reflux apparatus. 
The whole is then dissolved in dilute soda, filtered, and the mel- 
idoacetic acid precipitated by acetic acid; it is purified by dissolving 
it in dilute hydrochloric acid and passing hydrogen chloride into 
the cooled solution, when its hydrochloride separates in large needles 
which are recrystallised and decomposed by adding ammonis« to the 
aqueous solution. The potassium, sodium, calcium, and barium salts 
were obtained. 
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Ammelidoacetic acid, C;N;(OH)..NH-CH,-COOH, is obtained by 
heating melidoacetic acid with excess of barium oxide and water in a 
reflux apparatus until no more ammonia is evolved, and crystallising 
the portion which remains undissolved from hot hydrochloric acid. 
It crystallises in rhombic or monoclinic tables, and dissolves freely 
in hot water, but not in alcohol. The copper salt, (C;HsN,O,)2Cu 
+ 6H,0, crystallises in dark-blue, rhombic tables; the silver salt is a 
white precipitate of uncertain composition: the basic lead salt, 
C;H,N,O,Pb, crystallises in transparent crystals which are insoluble 
in water: the barium salt, CH ,Nie0.4Ba; + 8H,O, crystallises in 
long, rhombic tables, soluble in much hot water; the strontium salt, 
CyHyN,O,Sr + 4H,0, forms rhombic or monoclinic tables; the 
calcium salt, which was obtained like the last two salts, namely, by 
adding calcium hydroxide to a solution of the acid, precipitating the 
excess of calcium with carbonic anhydride, filtering, and crystallising, 
forms crystals which are similar to the strontium salt, but have an 
uncertain composition; the calcium salt, Cij$HiN,O,Ca + 4H,0, ob- 
tained by mixing the calculated quantities of calcium oxide and am- 
melidoacetic acid and crystallising, forms glistening, quadratic prisms ; 
the sodium, potassium, and ammonium salts (each with 2 mols. H,O) 
are of normal composition, and easily soluble in waiter. 

Cyanuracetic acid, C;N;(OH).*O-CH,-COOH, is obtained when 
melidoacetic acid is heated in a sealed tube with strong hydrochloric 
acid at 180° for several hours until it has all dissolved; when the tube 
is opened the liquid froths up from the escape of gas, and after a time 
the new acid crystallises out, together with ammonium chloride, from 
which it is separated by its solubility in absolute alcohol. 1t erys- 
tallises (with 1 mol. H,O) in prisms and needles, and dissolves very 
freely in water. There are three series of salts: the copper salt, 
CioHH.N,O,,Cu + 2H.O; the silver salt, C;sH,N;O;Ag,; + H.O; the 
barium salt, CsH;N;0;Ba + 2H,O, and the potassium salt, C;H,N;0;K 
+ H,0, are here described ; the ethyl salt, C;H,N;O;Et, crystallises in“ 
silky needles which melt at 208° and solidify at 195°. 

Cyanuracetic acid is synthetically obtained by heating disodium 
cyanurate with sodium chloracetate in aqueous solution. 

A. G. B. 


Two New Butyl Nitrates. By G. Berroxt (Gazzetta, 20, 
372—376).—Of the four theoretically possible butyl nitrates, only 
one, the isoprimary salt, has hitherto been prepared (Wurtz, Compt. 
rend., 1854). 

The normal primary nitrate, CH,Pr*NO;, is prepared by adding 
quantities of 10 c.c. of pure normal butyl alcohol, drop by drop, to a 
strongly cooled mixture of 2 vols. of sulphuric acid (sp. gr. = 1°85). 
and 1 vol. of nitric acid (sp. gr. = 1°4), and proceeding as in the 
manufacture of nitroglycerol. It is a colourless liquid, with a pleasant 
ethereal odour ard a sweet taste, which becomes pungent after a time. 
It boils at 136°, and its sp. gr. at 0° is 1:048. It dissolves in alcohol, 
ether, acetic acid, carbon bisulphide, &c., but not in water. With 
acids, it behaves like other ethereal nitrates. It burns with an olive- 
green flame, and explodes with violence when heated in a sealed tube 
to a higher temperature than its boiling point. 
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Secondary butyl nitrate, CHEtMe-NO,, is prepared like the preced- 
ing compound, the temperature being carefully kept below 0° during 
the whole of the reaction. It is a colourless, mobile liquid, with a 
pleasant, penetrating odour, boils at 124°, and has a sp. gr. of 10382. 
It dissolves in most organic solvents, but not in water. It is more 
readily decomposed than its isomerides by sulphuric or hydrosulphuric 
acid. Its vapour explodes when superheated. S BA, A. 


Action of Hydrogen Chloride and Bromide on Ethyl] Allyl 
Ether. By S. N. Kisner (J. Russ. Chem. Soc., 22, 27—32).- 
The author has made attempts to convert ethyl allyl ether into ethy] 
propyl ether by acting on it with hydrogen bromide, but the result 
was quite different when ethyl allyl ether, saturated with hydrogen 
bromide at —15°, was heated in a sealed tube at 30—40° for 10 hours ; 
it was found to be decomposed with formation of allyl bromide and 
ethyl bromide, this reaction taking place to some extent even at 
—15°. Hydrogen chloride and allyl ethyl ether in like manner 
yield allyl and ethyl chlorides, but the reaction requires more time 
and a higher temperature. This result accords with the fact that the 
reaction takes place with development of heat. This is evident from 
the thermochemical data, and the reaction will be more energetic with 
the gaseous acids than with the aqueous solution, as more heat is 
developed by the action in the first case than in the second. 

B. B. 

Tetramethylene Glycol. By P. J. Dexxers (Rec. Trav. Chim., 
9, 92—102; see also Abstr., 1889, 950).—Tetramethylene glycol is 
the only dihydroxy-derivative of normal butane which has not been 
prepared up tothe present time. The author endeavoured to obtain its 
dibenzoate by the action of sodium on chlorethyl benzoate, C,H,°Cl-OBz, 
but only obtained a mixture of sodium chloride, sodium benzoate, 
and ethylene benzoate. The action of sodium and silver nitrite on 
‘a solution of tetramethylenediamine sulphate or oxalate also gave 
negative results, although with the former salt a liquid was obtained 
which was possibly tetramethylene oxide. 

The following method was then adopted. with more satisfactory 
results. Tetramethylenediamine, when mixed with methyl carbonate 
in the cold, gradually deposits white crystals of methyl tetramethylene- 
diamidoformate, CyH,(NH-COOMe)., which, after recrystallisation from 
water, melt at 128°. When the latter is treated with five times its 
weight of cold absolute nitric acid, it yields methyl tetramethylenedi- 
nitramidoformate, C,Hs{ N(NO,)-COOMe)},, which separates from alcohol 
in crystals melting at 61—62°. To convert this into the nitramine, it 
is warmed with ammonia, the solution precipitated with acetic acid, 
the precipitate washed with cold water, and recrystallised from the 
hot liquid. The tetramethylenedinitramine, CyH.(NH-NO,)., thus 
obtained forms hard crystals melting at 163°, which are fairly soluble 
in hot water. When it is warmed on the water-bath with very 
dilute sulphuric acid, a volatile liquid distils over, and a gas is formed 
which is partially absorbed by hydrobromic acid with formation of 
tetramethylene bromide, and by bromine with formation of butine 
tetrabromide. The unabsorbed gas consists of nitrous oxide. When 
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the residual liquid in the flask is distilled under reduced pressure it 
yields tetramethylene glycol, C,Hg(OH)., as a thick, colourless liquid 
which boils at 203—205° under 752 mm., and at 152—153° under 
120 mm. pressure, and yields succinic acid on oxidation. When 
shaken with benzoic chloride and soda solution, it yields the dibenzoate, 
C,H,(OBz),, melting at 81—82°. 

As mentioned above, a volatile liquid distils over when tetra- 
methylenenitramine is warmed with dilute sulphuric acid. This 
separates into two layers, the upper one consisting of a liquid boiling 
at 67°, and the lower of an aqueous solution of a liquid boiling at 
&83— 88°. These have not been closely examined, but the former 
probably is tetramethylene oxide. H. G. C. 


Starch. By K. Zutkowski (Ber., 23, 3295—3297).—Starch dis- 
solves in hot glycerol, and is converted into the soluble modification ; 
by further heating and treatment with alcohol, erythrodextrin and 
achroodextrin are obtained free from sugar; from the alcoholic 
filtrate, two soluble carbohydrates may be separated by treatment 
with barium hydroxide, absolute alcohol, and anhydrous ether; the 
second of these remains dissolved in the ether-alcohol, and may be: 
precipitated by means of barium hydroxide. 

From the extreme difficulty experienced in removing the glycerol,. 
the author suggests that it may take part in the reaction. 

J. B. T. 


a- and f-Amyrin. By A. Vesterserc (Ber., 23, 3186—3190 ; 
see also Abstr., 1887, 733). The elemi resin employed in these 
researches, after trituration with alcohol, showed, under the micro- 
scope, numerous crystals of amyrin, together with a few isodiametric 
crystals of elemic acid. The total amount of a- and f-amyrin is 
20 —25 per cent., a large portion of the residue being of an alcoholic 
nature, as it is acted on by acetic anhydride. The empirical formula 
of both a- and f-amyrin was found, from analysis and determination 
of the hydrolysis equivalent of their acetates, to be CyH»O. The 
compounds are extremely similar, and form slender, elastic, silky 
needles which are readily soluble in benzene, ether, acetic acid, and 
hot alcohol, sparingly in cold alcohol and light petroleum. The ratio 
of their solubility in alcohol at 19—19°5° is 3:65:12. a-Amyrin 
melts at 181—181°5, and rotates the plane of polarisation to the right, 
[a]p = +91°59°, whilst B-amyrin melts at 193—194°, and rotates: 
the plane of polarised light more strongly to the right, [a]p = 
99°81°. 

Both compounds, unlike cholesterin and lactucerol, crystallise from 
aqueous alcohol without water of crystallisation. They are probably 
secondary alcohols, as they give acetyl and benzoyl derivatives, and 
on oxidation yield a- and f-amyron, which are probably ketones. 
Phosphorus pentachloride converts them into dextrorotatory hydro- 
carbons, Cy>Hy., which may be termed amyrilenes. Phosphorus pent- 
oxide, on the other hand, yields with a-amyrin a levorotatory 
amyrilene. 

a-and B-Amyrin acetates, CyHgOAc, are formed in the separation 
of the amyrins (loc. cit.), but are only obtained pure by repeated 
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crystallisation from light petroleum or benzene. Both are sparingly 
soluble in alcohol and ether, readily in light petroleum, and more 
easily in benzene and chloroform. The a-compound crystallises in 
large plates, melts at 221°, and has a sp. rot. power [a]p = +77°. 
The 8-compound forms long, prismatic crystals melting at 236°, and 
having a sp. rot. power [%]p = 78°6°. Both are oxidised by chromic 
acid to oxyamyrin acetates, C,,H,,O,Ac. 

The a- and B-amyrin benzoates are obtained by heating - and 
8-amyrin with benzoic chloride at 130°. The a-compound is crystal- 
lised from alcoholic ether, and is sparingly soluble in alcohol, more 
readily in ether, and very easily in light petroleum and benzene. The 
B-compound, after recrystallisation from light petroleum, is almost 
insoluble in cold alcohol, sparingly soluble in ether and cold light 
petroleum, readily in the hot liquid and in benzene. 

When a- and f-amyrin acetates are dissolved in chloroform or 
carbon bisulphide, and bromine added, either alone or diluted with 
acetic acid, the solutions are coloured brownish-yellow, and hydrogen 
bromide is evolved. The crystalline masses which remain after 
spontaneous evaporation are recrystallised from benzene («) or light 
petroleum (8), and the finely-powdered bromacetates treated with 
alcoholic potash. 

Brom-a-amyrin, CyHyBrOH, melts at 177—178°, is sparingly 
soluble in cold acetic acid and alcohol, readily in benzene, and almost 
insoluble in light petroleum; it is dextrorotatory, and has a sp. rot. 
power [a@]p = +72°8°. Its acetate, CoHgBr-OAc, crystallises from 
benzene in six-sided plates or flat prisms, containing benzene of crystal- 
lisation, which is evolved when the crystals are allowed to remain in 
the air. It has not, however, been obtained quite pure, but appears to 
melt at about 268°; the bromine is not removed by alcoholic potash, 
ammonia, or aniline. 

Brom--amyrin could not be obtained crystalline, the warm solu- 
tions in alcohol, benzene, and light petroleum solidifying to jellies. 
it is very soluble in hot acetic acid and benzene, less readily in 
alcohol and light petroleum. After drying at 98°, it melts at 
182—186°. The acetate forms prismatic crystals, readily soluble in 
chloroform and benzene, sparingly in light petroleum, which, after 
recrystallisation from the latter, melt at 238°. As it is fairly soluble 
in hot light petroleum, it may be thus easily separated from the 
brom-a-acetate, and can, therefore, be prepared directly from the 
mixture of amyrins. H. G. C. 


Isopropylamines. By H. Matsor and A. Matsor (Compt. rend., 
111, 650—652).—The action of isopropyl iodide on an equivalent 
quantity of highly concentrated aqueous ammonia, at the ordinary 
temperature, is very slow, but is complete, the product consisting 
entirely of isopropylamine hydriodide. At 100°, the action is still 
slow, and requires about four days before it is complete. The chief 
product is isopropylamine hydriodide, but a small quantity of the 
diamine is also formed. Ammonium iodide is formed in quantity 
larger than that corresponding with the quantity of diamine, a result 
due to the liberation of some propylene. At 120—130°, and at 
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140—155°, the chief product is still the monamine, mixed with a 
small quantity of diamine, the proportion of the latter being practic- 
ally the same in both cases. The quantity of propylene liberated is, 
however, considerably greater at the higher temperature. The 
quantity of diisopropy!amine hydriodide does not exceed a certain 
value, because it reacts with the monamine, with: elimination of 
propylene. 

Isopropyl chloride reacts with aqueous ammonia at 140°, and the 
monamine is mixed with some diamine, but the change is far from 
complete, because the amines are present partly in the free state. In 
this respect isopropyl chloride differs from isopropyl iodide, and more 
nearly resembles orthopropyl, isobutyl, and isoamyl chlorides, which 
yield the free amines. There is, however, this difference, that whilst 
itis easy to obtain tripropyl-, triisobutyl-, and triiso-amylamines, diiso- 
propylamine is the final term in the action of ammonia on the haloid 
salts of isopropyl. C. H. B. 


Propylnitramine and Isopropylnitramine and their Deriva- 
tives. By J.C. A. Suwon Tuomas (Rec. Trav. Chim., 9, 69—91).— 
Propylnitramine and isopropylnitramine are readily obtained in a 
similar manner to methylnitramine (Franchimont and Klobbie, Abstr., 
1888, 492). The propylamine and isopropylamine required for their 
preparation were obtained by Hoogewerlf and van Dorp’s method 
(Abstr., 1887, 245; 1888, 1194), and converted into the corresponding 
amidoformates by the action of methyl chloroformate in 25 per cent. 
aqueous solution, extraction with ether, and fractionation. Methyl 
propylanidoformate, NHPr*COOMe, is a colourless liquid, which has 
a faint penetrating odour, and boils at 180° under 755 mm. pressure. 
Its sp. gr. is 0°992 at 15°. Methyl isopropylamidoformate, 


NHPr*-COOMe, 


is likewise a colourless liquid, having a faint penetrating odour, 
which boils at 165°5° under 760 mm. pressure, aud has a sp. gr. of 
981 at 15°. Both compounds are readily converted into the nitro- 
derivatives by gradually adding them to cooled absolute nitric acid, 
with continuous shaking. In the case of the isopropyl compound, 
cooling with ice and very gradual addition of the amidoformate, is 
necessary, as otherwise oxidation readily takes place. The acid solu- 
tion is then, in both cases, poured on to soda crystals covered with a 
little water, the yellowish liquid which separates taken up with 
ether, the ether distilled off, and the residual liquid dried over sulph- 
uric acid. Methyl propylnitramidoformate, NO.*NPr*-COOMe, is thus 
obtained as an almost colourless liquid, which has a sweetish odour, 
and does not solidify at —20°. It has a sp. gr. of 1°187 at 15°, and 
evolves gas when heated at 139°. Methyl isopropylnitramidoformate, 
NO."NPr*-COOMe, has a sp. gr. of 1°1585 at 15°, and commences to 
decompose at 120°. 

To convert these compounds iato the nitramines, dry ammonia gas 
is passed into their ethereal solutions. The ammonium salt of propyl- 
nitramine is precipitated as a crystalline mass, which is collected, 
washed with ether, decomposed by sulphuric acid, and the propyl- 
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nitramine extracted with ether. After evaporating off the ether and 
drying the residue over sulphuric acid, propylnitramine, NHPr™NO,, 
is obtained as a colourless, inodorous liquid, which cannot be distilled 
without decomposition at the ordinary pressure, but boils at 128—129° 
under 40 mm. pressure. It has a sp. gr. of 1:102 at 15°, decomposes 
at 142°, and solidifies between —21° and —23°, and is not coloured 
on exposure to light. Its aqueous solution has an alkaline reaction, 
and gives a precipitate with many salts of the heavy metals. The 
potassium salt, NPr*K-NO,, obtained by acting on the nitramine with 
the theoretical quantity of alcoholic potash, forms small, nacreous, 
hygroscopic plates, and the silver salt, NPr*Ag-NO,, crystallises in 
small, slender needles, which blacken in the light. 

Isopropylnitramine, NHPr®-NO,, is obtained in the same manner as 
the normal compound, but must be further purified by dissolving it 
in potassium carbonate solution, extracting the latter with ether, and 
acidifying the residual solution with sulphuric acid. It is a colourless 
compound which melts at —4°, distils at 90—91° under 10 mm. 
pressure, commences to decompose at 150°, and has a sp. gr. of 1-098 
at 15°. It is scarcely soluble in water, but mixes with alcohol and 
ether in every proportion. The potassiwm salt, NPr®K-NO,, forms 
long, slender, very hygroscopic needles, and the silver salt, 
NPr®Ag:NO., crystallises in thin plates. 

When the potassium salts of these nitramines are treated with 
an alkyl bromide, or the silver salts with an alkyl iodide in alcoholic 
solution, dialkylnitramines are obtained. The following have been 
prepared in this manner :—Dipropylnitramine, NPr*,NO,, a colourless 
liquid boiling at 76—79° under 10 mm. pressure; di-isopropyl- 
nitramine, NPr®,-NO,, boiling at 55—57° under 10 mm. pressure; 
propylisopropylnitramine, N Pr*Pr®-NO,, boiling at 65—68° under the 
same pressure; and benzylpropylnitramine, NO,*N Pr*-CH,Ph, melting 
at 8—10°, and boiling at 200—205° under 40 mm. pressure. The 
first three compounds do not solidify in a mixture of solid carbonic 
anhydride and ether. The silver and potassium salts of propylnitr- 
amine, unlike the corresponding methyl derivatives, do not yield a 
picryl compound on treatment with picric chloride, the latter being 
simply converted into silver or potassium picrate. Ethyl and iso- 
propylnitramine behave in a similar manner. 

When the silver salts of the nitramines are warmed with acetic or 
benzoic chloride, a simple reaction does not take place. Some silver 
chloride is precipitated, and nitrous oxide is evolved. It appears 
probable that the acetyl or benzoyl compound is first formed, and 
then splits up into propyl acetate or benzoate and nitrous oxide :— 


CH;'CO-N Pr* NO, = CH;COOPr* + N,O. 


The author has succeeded in isolating propyl benzoate from the pro- 
duct of the reaction with benzoic chloride. 

The molecular weights of picrylmethylnitramine (Abstr., 1886, 
455) and of isopropylnitramine have been determined by Raoult’s 
method, the results agreeing with the formule above ascribed to 


them. H. G. C. 
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‘Amylamines. By A. Bera (Compt. rend., 111, 606—608).—Amyl 
chloride and saturated aqueous ammonia are mixed in equivalent pro- 
portions, and sufficient alcohol of 92° is added to completely dissolve 
the mixture. The liquid is heated at 110—120° for eight or nine 
hours, poured off from the crystals of ammonium chloride (mixed 
with a small quantity of diamylamine hydrochloride), acidified with 
hydrochloric acid, and distilled, to remove alcohol and unaltered amyl 
chloride. The residual liquid, when allowed to cool, deposits nacreous 
plates of diamylamine hydrochloride, which can be almost completely 
separated by successive concentrations. If recrystallised from boiling 
water after treatment with animal charcoal, it is obtained in per- 
fectly pure, large plates, with a micaceous lustre. 

The mother liquor from the diamylamine hydrochloride is evapo- 
rated to dryness and made alkaline with potash or soda; the liberated 
base consists of almost pure amylamine mixed with a very small 
quantity of the di- and tri-amine, the proportions in which the three 
bases are obtained from the original product being monamine 6 parts, 
diamine 9 parts, triamine 4 to 1 part. The same result is obtained 
with only half the quantity of alcohol. Alcoholic ammonia yields 
similar results, but the diamine is formed in still larger proportions. 

Pure amylamine is obtained by the method of Duvillier and 
Buisine. A dilute aqueous solution is mixed with a suitable quantity 
of ethyl oxalate, a rise of temperature being avoided; diamyloxamide 
is precipitated, and is almost completely insoluble in water. The 
mother liquor, when concentrated, yields amylamine amyloxamate, 
C,H,,NH-CO-COCH,NH,-C;Hu, very soluble in hot water, but much 
less solubie in cold water, and easily deeumposed by aqueous potash, 
which has very little action on diamyloxamide. With calcium 
chloride, amylamine amyloxamate yields a precipitate of calcium 
amyloxamate, which crystallises readily from hot water in small, 
brilliant, hydrated lamelle. C. H. B. 


Diethylenediamine. By A. W. v. Hormann (Ber., 23, 3297— 
3303).—Diethylenediamine purified by treatment with sodium melts 
at 104°, boils at 145—146°, and solidifies on cooling, forming a hard, 
white, crystalline mass, which is extremely soluble in water, and 
is deposited from absolute alcohol in large, transparent crystals. 
The benzoyl derivative is deposited from alcohol in rhombic crystals 
‘ which melt at 191°. A technical product termed “spermin,” “ piper- 
uzidin,” or ‘ piperazin” is found to be identical with diethvlenedi- 
amine (compare Sieber, Abstr., 1890, 476). J. B. T. 


Action of Zinc and Ethyl Chloracetate on Ketones and 
Aldehydes. By S. Rerormarsky (J. Russ. Chem. Soc., 22, 44—64).— 
Acetone, when treated with ethyl chloracetate and zinc, gives a pro- 
duct which, on decomposition with water yields the 8-dimethylethyl- 
enelactic acid (hydroxyvaleric acid), OH-CMe,CH,-COOH, of M. and 
A. Saytzeff. Methyl propyl ketone, under similar conditions, yields 
B-methylpropylethylenelactic acid, OH-CMePr-CH,COOH. This, on 
distillation with dilute sulphuric acid, yields methylpropylacrylic acid, 
CMePr:CH-COOH. Diethyl ketone, when similarly treated, yields 
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Shinokoff’s 8-diethylethylenelactic acid, OH-CEt,-CH,COOH. Bydis- 
tillation with dilute sulphuric acid, this acid loses the elements of water, 
and A-diethylacrylic acid, CEt,.CH-COOH, is obtained. The above 
reaction when applied to butyrone gives rise to Shinokoff’s B-dipropyl- 
ethylenelactic acid, OH:-CPr,-CH,COOH, which, on losing the elements 
of water, is converted into Albitzky’s dipropylacrylic acid. This acid 
yields a dibromide melting at 102—104’, whereas the dibromide pre- 
pared by the author from Albitzky’s original acid melts at 80—82°. 
This difference is probably due to geometrical isomerism, as the 
compounds contain an asymmetrical carbon atom. The above re- 
action may be represented by the general scheme, RR,CO + 
CH,CIlCOOEt + Zn = CRR(OZnCl)-CH,COOFt, and this with 
3H,0 gives RR,:C(OH)CH,-COOH. Analogous results obtained with 
aldehydes will be communicated in a future paper. B. B. 


Action of Phosphorus Trichloride on Organic Acids and 
Water. By C. H. Bornamiry and G. R. Tuompson (Chem. News, 
62, 191).—Thorpe showed (Trans., 1880, 186) that the equation 
3CH,;COOH + 2PCl, = 3CH;COCI + P.O; + 3HCl represented 
the action of phosphorus trichloride on acetic acid. The authors 
agree that this does represent the fundamental change (which is 
similar for other monobasic organic acids), and therefore true within 
certain narrow limits, but with excess of either reagent various 
secondary reactions take place, which increase with other acids of the 
series, as the molecular weights become greater and the volatility of 
the products less. With benzoic acid and phosphorus trichloride, 
secondary changes take place to a very considerable extent. In fact, 
this reaction cannot be regarded, as it hitherto has been, as a good 
method for preparing acid chlorides. Even the action of phosphorus 
as trichloride on water, which is as follows, PC], + 3H,O = H;PO, 
+ 3HCI, as long as the water is in considerable excess, is disturbed 
by various secondary reactions as soon as the phosphorus chloride is 
in excess, giving rise to the formation of yellow phosphorus oxide and 
other oxides, including the soluble form of the oxide P,O, which be- 
comes insoluble at 70° ; the yellow oxide was also produced in the other 
eases given above. Various conditions affect these changes, especiaily 
temperature. D. A. L. 


Paracrylic and Hydracrylic Acids. By E. Kiimenxo (J. Russ. - 
Chem, Soc., 22, 100—102).—The anthor’s method of preparing par- 
acrylic acid by the action of silver oxide on B-iodopropionic acid yields 
larger quantities ot the pure acid with difficulty only. The author's 
improved method consists in evaporating hydracrylic acid with hydro- 
chloric acid on the water-bath. On treating paracrylic acid with an 
excess of bromine, it yields bromopropionic acid. When paracrylic 
&+id is heated with water at 100° for six hours, it is converted into an acid 
U;H,O;, having the composition of hydracrylic acid. By the action of 
phosphorus pentachloride on hydracrylic acid, a chloride is produced, 
which with alcohol yields ethyl 8-chloropropionate. B. B. 


f-Chlorocrotoaic Acids. By W. Avrenriera (Annalen, 259, 
308—362).—The sodium salt of 8-chlorocrotonic acid, unlike the free 
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acid, does not undergo intramolecular change when it is heated at 
170—180° for 12 hours, but is almost completely decomposed into 
allylene, sodium chloride, and carbonic anhydride ; the sodium salt of 
A-chlorisocrotonic acid is completely decomposed under the same con- 
ditions yielding the same products as the isomeride. F. 8. K. 


Preparation and Properties of Ethyl Sodacetoacetate and 
Ethyl Sodethylacetoacetate. By H. Exton (Ber.,23, 3123—3124). 
—It has been previously shown (Rec. Trav. Chim., 3, 231) that an- 
hydrous ethyl sodacetoacetate and anhydrous ethyl sodethylacetoacet- 
ate are readily soluble in ether, but that both compounds form 
a hydrate which is insoluble in ether. In preparing the anhydrous 
compounds by the author’s method (loc. cit.), they are obtained 
in ethereal solution; this solution can be most suitably employed for 
carrying out reactions in which the presence of water or alcohol is to 
be avoided, and the anhydrous compounds can be readily obtained ina 
solid state by evaporating the ether at a low temperature. Otto and 
Réssing’s statement (Abstr., 1890, 1137) that anhydrous ethy! sodaceto- 
acetate can be obtained by keeping the hydrate over sulphur'e acid 
is contrary to the author’s experience, and Michael’s assumption 
(Abstr., 1888, 1054) that pure anhydrous ethyl sodacetoacetate exists 
in two forms, one of which is soluble, the other insoluble in ether, is 
quite unwarranted. F. 8. K. 


-Cyanacetoacetates and their Chlorimido-der‘vatives. By 
A. Hatter and A. Hewp (Compt. rend., 111, 647—65v).—Ethy] y-cyan- 
acetoacetate, boiling at 135—138° under a pressure of 40—45 mm., 
is mixed with its own volume of absolute alcohol, and the mixture is 
added to about double the quantity of absolute alcohol saturated with 
hydrogen chloride and cooled to 0°. Heat is developed, ammonium 
chloride separates, and the liquid contains a chlorine derivative 
and ethyl acetodicarboxylate. If ammonium chloride does not 
separate, the liquid is evaporated in a vacuum, mixed with fine sand, 
and extracted with ether. The ethereal solution yields slender, white 
needles of the hydrochloride of the imido-eth»r of ethyl acetodicarb- 
oxylate COOEt-C H,°CO-CH,°C(OEt):NH,HCI, which is decomposed by 
water with formation of ethyl acetodicarboxylate, CO-(CH,-COOEt).. 

If ethyl y-cyanacetoacetate is dissolved in two or three times its 
weight of methyl alcohol, and hydrogen chloride is passed into the 
cooled liquid, crystals are obtained which melt with decomposition 
at 122°, and consist of the methyl-imido-ether of ethyl acetodicarb- 
oxylate plus one molecule of hydrogen chloride. When treated with 
silver nitrate, half the chlorine is precipitated, but the remainder can 
only be removed by boiling with potash. When boiled with dilate 
and slightly aciditied alcohol, the compound yields ammonium 
chloride and an oily chlorinated product. 

Methyl y-cyanacetoacetate, obtained in the same way as the ethyl 
compound, is a somewhat thick, colourless liquid, which rapidly 
becomes yellow. It boils at 217—218° under normal pressure, and 
at 127—128° under a pressure of 20—30 mm.; it does not solidify 
even at a very low temperatare. When treated with hydrogen chloride 
in presence of methyl] alcohol, it yields confused white prisms which 
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melt with decomposition at 144°, and consist of the hydrochloride of 
the imido-ether of methyl acetodicarboxylate plus one molecule of 
hydrogen chloride. It dissolves in water and in alcohol, and with 
potash, acidified alcohol, and silver nitrate it behaves like the vorre- 
sponding ethyl compound. 

It is necessary to assume that under the conditions of experiment 
the alkyl cyanacetoacetate undergoes molecular change, and behaves 
as an unsaturated compound. the chloro-derivatives having the con- 


stitution COOMe-CH,-CH(OH)-CHCIC(OMe):NH,HCI or 


COOMe-CHCi-CH(OH)-CH,-C(OMe):NH,HCI. 
C. H. B. 


Mesitene Lactone and Isodehydracetic Acid. By R. Anscnijrz, 
P. Benpix, and W. Kerp (Annalen, 259, 148—186).—The authors 
have repeated a number of experiments made by Hantzsch (Annalen, 
222,1) in his investigation of the condensation products of ethyl 
acetoacetate ; they have proved that the formule assigned by Hantzsch 
to mesitene lactone and isodehydracetic acid are correct, and that the 
original condensation product (m. p. 61—62°) is a mixture of two 
substances and not a compound of the composition C,,.H2Oy, as was 
supposed by Hantzsch; they also obtained results at variance with 
those of Hantzsch in studying the action of ammonia and alkalis on 
ethyl isodehydracetate, as will be described below. 

When the crude condensation product of ethyl acetoacetate is re- 
peatedly extracted with cold chloroform or benzene and the extract 
mixed with light petroleum, isodehydracetic acid (m. p. 155°) is pre- 
cipitated in a pure condition, and its ethyl salt and mesitene lactone 
remain in solution. The acid can be more easily isolated by dis- 
solving the condensation product in a mixture of ether and chloroform 
and shaking the solution, with concentrated potassium carbonate ; on 
acidifying the alkaline solution, the acid is precipitated in a pure 
condition, and the ethereal chloroform solution, on evaporation, yields 
the ethyl salt and mesitene lactone, the last-named compound being 
invariably produced when ethyl acetoacetate is treated with concen- 
trated sulphuric acid. 

Ethyl! isodehydracetate and mesitene lactone can be separated from 
one another by fractional distillation under a pressure of about 
12 to 14 mm.; the mesitene lactone passes over at 128—130°, the 
ethyl salt at 166°. 

Methyl isodehydracetate, CoH,O,, prepared by treating the potassium 

salt with methyl iodide, crystallises from ether in long, colourless 
needles, melts at 67—67°5°, and boils at 167° under a pressure of 
14 mm.; it can also be obtained, together with isodehydracetic acid 
and small quantities of mesitene lactone, by treating methyl aceto- 
acetate with concentrated sulphuric acid. 
' When a mixture of pure ethyl isodehydracetate and the free acid 
is crystallised from dilute alcohol, a substance is obtained which 1s 
identical in appearance with, and has the same melting point (59—6U°) 
as, the originul condensation product. 

Attempts to prepare the homomesaconic acid described by Hantzsch 
were unsuccessful; when ethyl isodehydracetate is hydrolysed with 
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potash, it gives varying quantities of two new acids, melting at 221° 
and 149° respectively, together with oily by-products. These two 
acids were prepared by warming the pure ethyl salt (5 grams) on 
the water-bath, quickly adding a solution of potash (13 grams) in 
boiling water (45 grams), and then warming the mixture for 10 
minutes ; 50 grams of the ethyl salt yield 13 grams of the higher 
melting and 2°5 grams of the lower melting compound. 

The acid melting at 221° has the composition C;H,O,, but its mole- 
cular formula is probably C,H,.0,; it is almost insoluble in ether, 
benzene, chloroform, and cold water, and only moderately easily 
soluble in boiling water, from which it crystallises in transparent, 
prismatic needles melting at 221° with decomposition. The potassium 
salt, CH »O Ky, is a vitreous, very hygroscopic compound. The 
barium salt, CyH»OBa + 4H,O, crystallises from cold water in 
spherical aggregates and is moderately easily soluble (19°1 parts of 
anhydrous salt in 100 parts at 20°) in water. The copper salt, 
CyHwO,Cu + 33H,0, is apple-green and almost insoluble in water. 
The silver salt was not obtained in a pure condition. The methyl salt, 
CoH OMe, prepared by treating the silver salt with methyl iodide, 
crystallises from ether in colourless, transparent prisms, melts at 71°, 
and is readily soluble in ether, alcohol, benzene, and chloroform, but 
is precipitated from the solutions on the addition of light petroleum. 

The acid melting at 149° has the composition C,HO3; it crystal- 
lises from boiling water, in which it is more sparingly soluble than 
the acid melting at 221°, in colourless needles, and is readily soluble 
in alcohol, ether, and chloroform; it decomposes about 160°. The 
barium salt, (CsH,O;),Ba + 2H,O, crystallises in microscopic needles, 
and is very sparingly soluble in water. The silver salt, CsH,O,Ag, is 
moderately stable in the light. 

Mesitene lactam (pseudolutidostyril,) is formed in small quantities 
when mesitene lactone is treated with aqueous or anhydrous ammonia 
under various conditions. It is best prepared by passing anhydrous 
ammonia for 14 or 15 hours into mesitene lactone (15 grams) heated 
at 150 to 160°; the lactam (8°5 grams) thus produced is separated 
from the unchanged lactone (45 grams) by fractional distillation. 
The compound obtained in this way is identical, with Hantzsch’s 
pseudolutidostyril (Abstr., 1884, 1045, and 1885, 397). The platino- 
chloride, C,\4H,sN.O.,H,PtCl, separates from alcohol in dark-orange, 
transparent crystals. 

When mesitene lactone is treated with alechvlic ammonia, « small 
quantity of the lactam is obtained, together with ammonium carb- 
amate and a liquid, unstable compound, the nature of which was not 
determined. : 

Anhydrous ammonia converts ethyl isodehydracetate into the cor- 
responding lactam, which is identical with the substance (m. p. 137°) 
obtained by Collie (Abstr., 1887, 501) by the condensation of ethyl 
B-amidocrotonate. 

A compound of the composition CiH:s0,N, is precipitated as a 
colourless powder when anhydrous ammonia is passed into an alcoholic 
ethereal solution of ethyl isodehydracetate, moisture being carefully 
excluded, It melts at 104° with evolution of ammonia, being recon-: 
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verted into ethyl isodehydracetate, and its constitution is probably 
represented by the formula COOEtC<O\ °C H>C(NH.)-ONH, ; 


when its concentrated aqueous solution is treated with copper 
chloride, a dark-green, crystalline, copper compound of the compo- 
sition (CyH,,0O,N ),Cu + H,0 is precipitated. 

Ethyl isodehydracetate can be prepared by boiling ethyl] sodaceto- 
acetate with a benzene solution of ethyl chlorisocrotonate ; methyl 
isodehydracetate can be obtained in like manner. 

The synthesis of ethyl isodehydracetate in this way shows that the 
acid has the constitution assigned to it by Hantzsch ; it is probable, 
therefore, that the acid obtained by Collie (loc. cit.) from the lactam, 
CioHisNO, (m. p. 137°), referred to above, has an analogous constitu- 
tion, COOH-CCENELI>CO, that of the acid obtained by Collie 
from the isomeric lactam (m. p. 165°) being probably represented by 


the formula COOH-CH,C< ON ONSCH. F. 8. K. 


Action of Methylene Iodide and Chloride on Ethyl Malonate 
in the Presence of Sodium Ethoxide. By S. Tanarar (J. Russ. 
Chem. Soc., 22, 32—39).—The experiments were undertaken with the 
view of obtaining an acid, C,H,O,, isomeric or identical with fumaric 
or maleic acid. The proportion of the substances taken was calculated 
from the equation C;H,Et,0O, + 2Na + CH,I, + 15C,H,O. Sodium 
was dissolved in absolute alcohol and ethyl malonate was added to 
the solution, As on the addition of methylene diiodide, so much heat 
is developed that the solution will boil if care be nit taken, it is 
advisable, to add the iodide in small portions at a time; to com- 
plete the reaction, the mixture was heated for 12 hours in a reflux 
apparatus. The alcohol was then removed by distillation, water 
added, and the oily product, which is partly soluble in water, ex- 
tracted with ether. After distilling off the ether, the residue, containing 
some unchauged ethyl malonate and methylene iodide, was saponified 
with a 15 per cent. solution of potash, but part of it remained un- 
changed. From a solution of the potassium sult thus obtained, the 
acid was liberated by acidifying with hydrochloric acid and extract- 
ing with ether; the iodine was then removed from it by treatment 
with molecular silver. The free acid forms a honey-like syrup, which 
does not crystallise, but, on being kept in a desiccator for several 
months, becomes converted into a hard, gum-like substance. It can 
be further purified by converting it into the lead or silver salt and 
decomposing the latter with hydrogen sulphide. The calcium salt, 
C,.H,CaQ,, is less soluble in hot than in cold water. The free acid, 
C,H Os, is called, by the author, adipomalic acid. The silver salt is 
C,H,Ag,0;; the barium salt, C,H,BaO, + 2H,O. 

That portion of the original product of the reaction which remained 
unchanged on boiling with 15 per cent. potash was saponified by 
boiling with strong potash, the potassium salt converted into the 
lead salt, and this, on decomposition and saturation with lime, into a 
sult C,H,Ca,O,. From the filtrate, alcohol precipitates a calcium salt, 
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containing a little less calcium than the salt C,H,Ca,0;, which shows 
that a mixture of acids was obtained. From a second portion, iodine 
was removed with silver nitrate, and the silver salt, CSH,Ag,O., was: 
obtained, so that probably the original acids were C,H,O, and 
CsH;,0. Methylene dichloride and ethyl sodiomalonate, in like- 
manner, yielded the compound C,H,Et,O,, which, on hydrolysis and 
conversion of the potassium salt, gave the silver salt C,H,Ag,O,. 
The free acid C,H,J, crystallises in prisms which melt at 108—109°, 
B. B. 
Reaction between Methylene Iodide and Ethyl Malonate. 
By 8S. Tanatar (J. Russ. Chem. Soc., 22, 39—44)—The acid 
C.H,O; (see preceding paper), when heated with water at 150°, 
undergoes no change, but if heated with hydriodic acid at 150° it 
yields ethyl iodide and an acid, C,H,O,, thus:—C,H,O, + HI = 
C,H;[ + C,H,O;. This acid, OH-CH,CH(COOH),, the author calls 
(?) * hydroxymethylmalonic acid,” whereas the original adipomalic acid, 
C,H Os, is regarded as ethoxyisosuccinic acid, EtO*CH,,CH(COOH),. 
On heating the acid at 250°, decomposition takes place, carbonic an- 
hydride being liberated, and a yellow oil distilling over. This is a 
neutral ethereal salt, which on hydrolysis yields a potass‘um salt, which 
is converted into the lead salt, CsH,PbO;. The free acid is a thick 
syrup: the calcium salt is not thrown down on boiling its aqueous 
solution, so that the acid C,H,.O; is not identical but isomeric with 
ethoxyisosuccinic acid, being probably dilactylic acid, as shown by 
the properties of the calcium and lead salts. B. B. 


Succinamic Acid. By R. Serva and J. Wiepemann (Ber., 23; 
3284—3287).—Succinamie acid, NH,*CO-CH,°CH,°COOH, prepared 
by treating succinimide with barium hydroxide, as described by 
Teuchert (Annalen, 134, 139), is identical with the acid prepared by 
heating nitrosoglutaric acid (Wolff, Annalen, 260, 114). It crys- 
tallises from hot acetone in long needles, melts at 156—157°, and is 
moderately easily soluble in water, but very sparingly soluble or in- 
soluble in alcohol, benzene, and light petroleum; it is converted into 
ammonium succinate on prolonged boiling with water, and when 
heated alone at 200°, it is transformed into succinimide. 


F. S. K. 
Synthesis of Asparagine. By A. Piurri (Gazetta, 20, 402— 
406).—W hen silver y-oximidosuccinate eT (Abst 
ra 7 CH-COOAg “8 


1889, 381), is heated on the water-bath with an excess of an ethereal _ 
sulution of ethyl iodide, the silver iodide removed, and the solution 
: ts ‘*COOEt ; 
evaporated at 60— 70”, diethyl nitrilosuccinate, N <i me oort "mains 
as a neutral, yellowish oil, which may be distilled in a vacuum 
with partial decomposition. When this substance is shaken with strong 


aqueous ammonia, ethyl nitrilosuccinamate, Net onows or 


¢-CONH, 


. al is formed ; this compound crystallises from alcohol 
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or acetic acid in brilliant, rhombic plates, melts at 166—167°, and 
yields a bromide, C,H,N,0,Br, which melts with decomposition at 
about 140°. 

On reducing an acetic acid solution of this amide with sodium 
amalgam (5 per cent. Na), care being taken to maintain the liquid 
acid, separating the bulk of the sodium acetate by crystallisa- 
tion, and allowing the mother liquor to remain in prolonged contact 
with copper acetate, a crystalline deposit of insoluble copper salts 
is formed, which, on decomposition with hydrogen sulphide, yields 
a solution containing three asparagines. These may be obtained 
perfectly pure by precipitating their concentrated. solution with 
alcohol and recrystallising from water. On leaving the mixture ina 
vacuum, the inactive a-compound loses its water of erystallisation 
and falls to powder; the 8-asparagines may then be separated by their 
microscopic characters. 

The author regards ethyl nitrilosuccinamate as a derivative of the 


nucleus N <in , which he terms “ etazole,” and has prepared a long 


series of derivatives of nitrilosuccinamic acid in support of this view. 
S. B. A. A. 


Amic and Anilic Acids of Fumaric Acid and Maleic Acid. 
By R. Anscuiitz (Annalen, 259, 137—148.—Maleinamic acid, 
U,H;NO;, is obtained when anhydrous ammonia is passed into a 
chloroform or benzene solution of maleic anhydride, and the gum- 
like ammonium salt which is gradually precipitated warmed with 
water until the evolution of ammonia is at an end; on acidifying 
with hydrochloric acid, the maleinamic acid is precipitated in crystals, 
the yield being about 70 per cent. of the theoretical. It crystallises 
from water in large, transparent, anhydrous plates, melts at 
152—153°, and is readily soluble in hot alcohol and water, but only 
sparingly in hydrochloric acid, and almost insoluble in benzene, ether, 
and chloroform ; when treated with alcoholic potash, it is converted 
into fumaric acid, but with aqueous alkalis and barium hydroxide in 
the cold, it yields salts of maleic acid. 

Fumaranilic chloride, CyHsCINO., is obtained when fumaric 
chloride is treated with aniline in ethereal solution, the quantity of 
base employed being less than is theoretically necessary to con- 
vert the chloride into fumaric acid dianilide; the dianilide and 
aniline hydrochloride produced are separated by filtration, the 
ethereal filtrate evaporated, and the residue recrystallised from ether. 
Fumaranilic chloride forms transparent, yellow, prismatic needles, 
and melts at 119—120°; with alcohols, it yields crystalline ethereal 
salts, and with amines, it gives amides. When treated with cold 
water or dilute alkalis, it is converted into an acid of the composition 
CyH,NO;, which melts at 230—231°, and is quite different from the 
fumaranilic acid (m. p. 187—187°5°) previously obtained by the 
author and Wirtz (Abstr., 1887, 934) from maleinanil in like 
manner ; the acid melting at 187—187°5° is, therefore, in future to 
be termed maleinanilic acid, to distinguish it from the acid melting 
at 23U—231°, which is named fumaranilic acid. 
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Fumaranilie acid is only sparingly soluble in boiling water, but 
more readily than maleinanilic acid, and when warmed with alcoholic 
or aqueous potash, it is, like the latter, converted into fumaric 
acid. 

Judging from their behaviour, the amido- and anilido-derivatives of 
maleic and fumaric acids have the constitution expressed by the 
following formule :— 


CH—C(OH)-NH, 
Maleinamic acid (m. p. 152—153°) || >0O . 
CH-CO 
CH:-CO-NH, 
Fumaramic acid (m. p. 217°) || 
CH:-COOH 
CH—C(OH):-NHPh 
Maleinanilic acid (m. p. 187—187°5)° || >0O . 
CH:CO 
CH:-CO-NHPh 
Fumaranilic acid (m. p. 230—231°) || ° 
CH-COOH 


The article concludes with a short criticism of Bischoff's paper on 
dynamical isomerism (compare Abstr., 1890, 723). F. S. K. 


Diglycollic Anhydride. By R. Anscniitz (Annalen, 259, 187—193). 

—Diglycollic anhydride, Oe ane is obtained when finely 
2 

‘ivided diglycollic acid is boiled with acetic chloride, or when the 
acid is distilled under a pressure of 11 tol12 mm. It separates from. 
warm chloroform in long, spear-shaped crystals, melts at 97°, and 
hoils at 120° (12 mm.); it is only sparingly soluble in ether, and is 
readily reconverted into the acid by cold water. 

Diglycollanitic acid, CjH,,O,N, is gradually deposited in crystals 
when an ethereal solution of the anhydride is treated with aniline ; 


it melts at 118°. F. 8S. K. 


Dilactylic Acid. By S. Tanarar and Cu. Tcnetevierr (J. Russ. 
Chem. Soc., 22, 107—110).—It was shown by Friedel and Wurtz 
that calcium lactate, when heated at 270—2xU°, loses 1 mol. H,O, 
and becomes calcium dilactate, but neither the salt nor the acid was 
investigated by them. The experiment was repeated by the authors, 
and from the calcium dilactate obtained, the free acid, CsH,O,. was 
separated by decomposing it with oxalic acid. The syrupy liquid 
obtained was purified by distillation at 170°, under a pressure of 
80—90 mm. The distillate, after remaining for some time in the 
desiccator, was converted into monoclinic, prismatic crystals melting 
at 105—107°, easily soluble in water, ether, chloroform, and acetic 
acid, but only slightly in benzene. It gives an acid potassium salt, 
C.H,O;K, and a silver salt, C,5H,O,Ag., which, on treatment with 
methyl iodide, gave the methyl salt, CsH,OsMes, boiling at 260°. The 
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zine salt, C,N,O;Zn + 3H,O, is amorphous. Hydriodic acid at 159° 
is without action on dilactylic acid. B. B, 


Synthesis of Citric Acid. By A. Hatrer and A. Hep (Compt. 
rend., 111, 682—685).—Ethy! acetodicarboxylate is prepared from 
ethyl y-cyanacetoacetate in the manner previously described (this 
vol., p. 171), and the ethereal solution of the crude product from 
10 grams of the cyanacetcacetate is converted into a cyanhydrin by 
cooling it in a mixture of ice and salt, adding 5 to 6 grams of finely- 
powdered potassium cyanide,and then,drop by drop, concentrated hydro- 
chloric acid in quantity exactly equivalent to the cyanide. The mixture 
is allowed to remain in a closed vessel in a cocl place for 24 hours, and 
is then filtered, and the ether distilled off. The cyanhydrin is boiled 
for two or three hours with concentrated hydrochloric acid in an 
apparatus with a reflux condenser, the ammonium chloride is 
removed and the liquid, after being concentrated to expel excess of acid, 
is boiled with excess of potash. The liquid now contains potassium 
citrate and chloride with other products formed in the course of the 
reactions. The citric acid is best separated by means of lead acetate, 
the precipitate ‘being decomposed by hydrogen sulphide, and the citric 
acid extracted by means of ether. 

50 grams of ethyl y-cyanacetoacetate yield about 6°2 grams of pure 
citric acid, and a further quantity of about 4 to 5 grams remains in 
the syrupy mother liquor. C. H. B. 


Action of Phosphorus Pentachloride on Citric and Aconitic 
Acids. By KE. Kumenko and Bucnsras (J. Russ. Chem.Soc., 22, 96—99). 
—Pebal, by acting with phosphorus pentachloride on citric acid, 
obtained the solid hydroxychlorocitric acid and two liquid chlor- 
anhydrides. The authors have treated citric acid (1 part) with phos- 
phorus pentachloride (3 parts) without heating ; after some time, the 
solid contents of the vessel became converted into a liquid, which 
after the addition of some more citric acid became partly solid. It 
was then extracted with dry carbon bisu!phide and Pebal’s hydroxy- 
chlorocitric was left together with some citric acid; this when 
treated with alcohol, yielded a liquid boiling between 283° and 285°, 
identical with Malagutti’s triethyl citrate, so that the solid chloride 
obtained at the beginning of the reaction is C,H;Cl,0O,. The same 
chloride is contained in the liquid product of the reaction. On heat- 
ing citric acid with phosphorus pentachloride, the liquid product is 
found to prevail, and this contains some aconitic chloride. Aconitic 
acid with phosphorus pentachloride gives the chloride C,H;Q;Cl; 
identical with the above bye-product, and this, on being treated with 
ethyl alcohol, yields Mercadante’s triethyl aconitate. The formula 
C,H,O;Cl, given to the solid chloride by Skinner and Ruhemann 
(Trans., 1889, 235) is contradicted by the authors, who find that the 
solid product is not homogeneous, but always contains citric acid and 
probably some aconitic acid. Bb. B. 


Alkyl Substitution Products of Ethyl Dicarboxyglutaconate, 
and a New Synthesis of a2-Dialkylglutaric Acids. By M. 
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Gurtuzeit and O. Dresset (Ber., 23, 3179—-3186).—The authors have 
already described a method by which dialkylglutaric acids containing 
two similar alkyl groups may be prepared (Abstr., 1889, 860). To 
prepare disubstituted glutaric acids containing two different alkyl 
groups, it is necessary to start with ethyl dicarboxyglutaconate, 
CH(COOEt).-CH:C(COOEt),. When the sodium compound of this 
ethereal salt is heated with an excess of ethy] iodide in a sealed tube at 
170—180°, it yields the ethyl derivative, CEt(COOEt)-CH:C(COOEt),, 
as a colourless oil boiling without decomposition at 195—-202° under 
11 mm. pressure. It could not be obtained crystalline, and gives no 
coloration with ferric chloride. Alcohol must not be employed in the 
preparation of this substance, as it decomposes the sodium compound 
at a high temperature. The fact that the ethyl compound is volatile 
without decomposition, whilst the unalkylated compound decomposes 
on heating with formation of an a-pyrone derivative, is in full accord. 
auce with the explanation already given by the authors of the latter 
reaction (luc. cit.). 

On hydrolysis, ethyl ethyldicarboxyglutaconate is converted into 
ethylglutaconic acid, COOH-CHEt-CH:CH-COOH, which is a white, 
crystalline compound melting at 118—120°, Its silver salt is a white 
precipitate, and fairly stable towards light, 

Ethyl benzyldicarbexyglutaconate, 


C(COOEt).(CH,Ph)-CH:C(COOEt)s, 


is prepared in the manner described by Conrad and Guthzeit (Annalen, 
222, 258), and is also volatile without decomposition, boiling at 240° 
(uncorr.) under 11—12 mm. pressure ; it crystallises from alcohol in 
glassy, rectangular crystals melting at 78°. It is very slowly reduced 
by zinc-dust and acetic acid. 

The ethyl compound, on the other hand, is readily reduced by 
these reagents with formation of ethyl ethyldicarboxyglutarate, 
CEt(COOEt).-CH,,;CH(COOEt),, which is also an oil boiling at 
195—197° (uncorr.) under 10—11 mm. pressure. On treatment with 
sodium cthoxide and benzy! chloride, it is converted into ethyl ethyl- 
benzyldicarboxyglutarate, (COOEt),CEt-CH.C(CH,Ph) (COOEt)., 
which is an extremely thick oil boiling at 210—230° under 12 mm, 
pressure. On hydrolysis, it yields a syrupy tetracarboxylie acid 
which slowly becomes crystalline, and loses carbonic anhydride on 
heating at 100—210°; a syrup then remains which on analysis gave 
numbers appreximately agreeing with those required by ethylbenzyl- 
glutaric acid, COOH-CHEt-CH.-CH(CH,Ph)COOH. It has not yet 
been obtained pure or crystalline, but the neutral solution of its 
ammonium salt yields more or less insoluble precipitates with salts 
of most of the heavy metals. H. G. C, 


Thiocarbimidoacetic Acid and Thiohydantoin. By P., 
Ktason (Chem. Centr., 1890, ii, 344; from Ofv. Kéngl. Vet. Akad., 
1890, 87).—The author considers that Claus and Neuhdffer’s reaction 
of ethyl bromide on thiohydantoin is explained thus:—The ethyl 
bromide reacts with the alcohol with formation of hydrogen bromide, 
which then reacts with the thiohydantoin with formation of ammonia 
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and thiocarbimidoacetic acid, the latter becoming further converted 
into thioglycollic acid, carbonic anhydride, andammonia. Ethyl thio- 
carbimidoacetate, CSN-CH,"COOEt, is formed by the action of carbon 
thiochloride on ethyl amidoacetate. The carbon thiochloride is 
diluted with ether, and the ethyl amidoacetate added drop by drop, 
the mixture being kept cool; ether is then added, filtered from the 
ethyl amidoacetate hydrochloride, the filtrate distilled, the impure 
ethyl thiocarbimidoacetate distilled with steam, extracted from the 
water with ether, and finally distilled in a vacuum. It is thus 
obtained us a colourless, somewhat thick liquid, having a feeble 
odour of oil of mustard, boiling at 110° under a pressure of 12 mm. 
Sp. gr. = 1:1649 at 18°/4°. 

Thiohydantoin is obtained by heating a mixture of ethyl amido- 
acetate hydrochloride and dry potassium thiocyanate in molecular 
proportion at 140—150°. The mass is dissolved in water, hydro- 
chloric acid added, and the svlution evaporated. The compound 


NH-CH 
has the formula CS<y do *. When heated with barium hydroxide, 


thiohydantoic acid, CsHgN,SO,, is formed, which crystallises in beau- 
tiful, colourless prisms, very slightly soluble in cold water. Mercuric 
oxide converts it into hydantoic acid. Ethyl hydantoate is formed 
in like manner to thiohydantoin if potassium cyanate is substituted 
for the thiocyanate, and forms beautiful prisms somewhat readily 
soluble in hot water, and melting at 138 5°. J. W. L. 


Hydrolysis of Sulphones. By HK. Srurrer (Ber., 23, 3226— 
3241; compare Abstr., 1890, 987).—Diwsopropylsulphonediethyl- 
methane, CEt,(SO,Pr®)., is formed in small quantities, the principal 
product being potassium isopropylsulphonate, when the condensation 
product of diethyl ketone and isopropyl mercaptan is oxidised with 
potassium permanganate and dilute sulphuric acid. It crystallises 
from hot water in small plates, melts at 97°, and is insoluble in cold 
water and alcohol, but readily soluble in ether, chloroform, benzene, 
and hot alcohol. Like diethylsulphonedimethylmethane (sulphonal), 
it is not hydrolysed by boiling 30 per cent. aqueous or alcoholic potash. 

Potassium isopropylsulphonate, C;H;SO,;K, crystallises from hot 

alcohol in plates, and is readily soluble in water. 
- Diisobutylsulphonedimethylmethane, CMe,(SO.°CH,Pr*),, prepared 
by oxidising the condensation product of acetone and isobutyl 
mercaptan, forms colourless crystals, melts at 64°, and is only spa- 
ringly soluble in hot water, but moderately easily in alcohol, and 
readily in chloroform, carbon bisulphide, benzene, and ether; it is not 
hydrolysed by boiling aqueous or alcoholic potash. The yield of the 
sulphone is only small, as the principal product of the reaction is the 
potassium salt of the sulphonic acid. 

Diisoamylsulphonedimethylmethane,C Me({SO,°CH,°CH,Pr*),,obtained 
in like manner from isoamyl mercaptan, forms crystalline scales, 
melts at 72°, and resembles the preceding compound in its behaviour 
with solvents and alkalis. 

,. Diethylsulphonemethane (compare Fromm, Absir., 1890,55) is not 
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acted on by boiling alcoholic or aqueous potash or by sodiam 

ethoxide in boiling alcoholic solution, but when heated with 

sodium ethoxide at a temperature above 100°, it is completely decom- 
sed. 

Diisobutylsulphonemethane, CH,(SO."CH,Pr*)., prepared by oxidis- 
ing the condensation product of formaldehyde and iscbutyl mercaptan, 
forms colourless crystals, melts at 85°, and is soluble in alcohol, ether, 
chloroform, benzene, and hot water, but insoluble in cold water; it 
resembles diethylsulphonemethane in its behaviour with alkalis. The 
dibromo-derivative. CBr.(SO.-CH,Pr*)., is a crystalline compound 
melting at 77—78°. 

Propylene diethyl sulphide is obtained when propylene bromide is 
treated with ethyl mercaptan and sodium ethoxide; it is a mobile 
oil, cannot be distilled, and is decomposed by oxidising agents, but 
without yielding propylenediethylsulphone. 

Propylene diphenyl sulphide can be prepared by boiling phenyl 
mercaptan with propylene bromide and 10 per cent. soda for a few 
hours; it is a heavy oil and cannot be distilled. 

Propylenediphenylsulphone, C;Hg(SO,Ph)., is formed by oxidising 
the sulphide with potassium permanganate; it forms colourless, 
lustrous plates, melts at 113°, and is soluble in hot alcohol, benzene, 
chloroform, and hot water, but only sparingly soluble or insoluble in 
ether and carbon bisulphide, and insoluble in cold water. When 
boiled with dilute potash, it is decomposed into benzenesulphinic acid 
and a colourless oil which is probably phenylsulphonepropyl or 
phenylsulphoneisopropy! alcohol. 

Trimethylenediethylsulphone, C;H,(SO,Et)., can be easily prepared 
by oxidising trimethylene diethyl sulphide, the condensation product 
of trimethylene bromide and ethyl mercaptan, with potassinm per- 
manganate and dilute sulphuric acid. It crystallises in colourless 
plates or needles, melts at 183°, and is readily soluble in hot water: 
but only sparingly in ether, chloroform, benzene, cold alcohol, and 
cold water; it is not decomposed by hot soda, in which it is soluble, 
and it is very stable towards bromine and oxidising agents. 

Trimethylenediphenylsulphone, C;H.(SO,Ph)., obtained by heating 
trimethylene bromide with sodium benzenesulphinate in alcoholic 
solution, separates from dilute alcohol in crystals, melts at 125—126°, 
and is almost insoluble in water and cold alcohol, but moderately 
easily solnble in hot alcohol, benzene, and ether, and very readily in 
chloroform. It is not acted on by boiling soda or by oxidising 
agents. 

A trisulphone of the constitution SO,Et-CH,-CMe(SO,Et), is ob- 
tained when chloracetone is heated with ethyl mercaptan and con- 
centrated hydrochloric acid, and the light-yellow oily product oxidised 
with potassium permanganate and sulphuric acid. It crystallises 
from hot water in needles, melts at 137°, and 1s readily soluble in bot 
alcohol ; it is completely decomposed by warm soda, yielding ethy]l- 
sulphinic acid. F. 8. K. 


Action of Acid Chlorides on Bases in presence of Alkali. 
By W. Marcxwatp (Ber., 23, 3207—3208).—It has already been 
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pointed out by Hinsberg (this vol., p. 49) that the reaction employed 
by Schatten and Baumann for the preparation of benzoyl derivatives 
is of very general application. The author has found that a benzene 
solution of carbonyl chloride also acts in a similar manner on 
organic bases in presence of an excess of alkali, thus forming a ready 
method .of preparing symmetrically substituted carbamides; the 
urethanes may also be prepared in a similar manner from the alkyl 
chloroformates. 

In addition to the substituted carbamides which are known, the 
following derivatives of furylamine, od oy CCH NE, have been 


prepared. 

Symmetrical Difurylearbamide, CO(NH-CH.°C,H;0)..—To obtain 
this compound, a mixture of furylamine with aqueous caustic potash 
is shaken with a slight excess ot a benzene solution of carbonyl chloride 
until the odour of the latter has disappeared, part of the carbamide 
separating out. The benzene is evaporated, the separated difury]- 
carbamide collected, and recrystallised from benzene. It forms 
smal], nacreous plates which are sparingly soluble in all the 
ordinary solvents, melts at 128°, and has an intense odour resembl- 
ing that of the dwarf plume-thistle (Carlina acaulis). 

Ethyl furylearbamate, C,H,0-C H,-NHCOOEt, is obtained in a cor- 
responding manner from furylamine and ethyl chloroformate. It is 
extracted from the aqueous solution with ether, and remains, after 
distilling off the latter, as a yellowish oil which has a pleasant odour. 
On heating, it distils at 240°, forming a colourless liquid, which has, 
however, then an unpleasant odour, probably owing to the formation 
of traces of furylearbamine. H. G. C. 


Rationale of Reactions in the presence of Aluminium Chloride 
and Bromide. By G. Gustavson (J. pr. Chem. [2], 42, 501—507). 
—Friedel and Crafts (Abstr., 1889, 241) attributed the action of 
aluminium chloride and bromide in facilitating the displacement of the 
hydrogen in benzene, &c., to the formation of such compounds as 
C,H; Al,Cls, which, however, could only be isolated in the absence of 
hydrochloric acid, for this decomposes them. If such be the case, 
the author asserts that such a compound as C,H,;SO,°Al,C),; should 
also exist, for aluminium chloride brings about a reaction between 
sulphurous anhydride and benzene (luc. cit.) ; but there is no evidence 
that such a compound is formed when sulphurous anhydride is 
passed into a mixture of benzene and aluminium chloride; indeed, 
according to Adrianowsky (Abstr., 1879, 915), quite a different 
reaction takes place. 

Friedel and Crafts fail to see how the compounds AIC1;(C,Hg)s, «&c., 
which are formed according to the author's theory (Abstr., 1885, 
363), and are exothermic, can facilitate substitution ; the author 
replies that it is equally difficult to explain how hydrogen which has 
combined with nitrogen in the exothermic compound ammonia should 
be more ready to react with methyl chloride, &c., than when in the 
free state. ‘lhe author has obtained and analysed the compound 
AICI,,3C,;H,; such compounds as this are decomposed by heat, and 
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will not explain those reactions which only take place at high tem- 
peratures. A. G. B. 


Meta- and Para-ethylisopropylbenzene. By P. v. pv. Brcxe 
(Ber., 23, 3191—3196).—The preparation of these hydrocarbons may 
be readily carried out by means of Friedel and Crafts’ reaction. It 
has been shown by Gustavson (Ber., 11, 1251), Silva (Abstr., 1885, 
1054), and Kekulé and Schrotter, that in the presence of aluminium 
chloride the propyl group is converted into isopropyl, and in prepar- 
ing the above hydrocarbon it is immaterial whether propyl or iso- 
propyl bromide is employed. 300 grams of ethylbenzene were there- 
fore mixed with 50 grams of aluminium chloride, and 450 grams of 
propyl bromide gradually added. After remaining for eight days, the 
product is washed, dried, and fractionated; the fractions 189—195° 
and 195—201° contain the meta- and para-ethylisopropylbenzene 
respectively. The fraction 150—155° is isopropylbenzene, the proper- 
ties of which agree with the statements of Ciaus and Tonn (Abstr., 
1885, 903), except that the author finds the melting point of tiie 
sulphonamide to be 93—94° instead of 127°. The fraction 179—1!85° 
contains diethylbenzenes, and that boiling at 204—208° consists prob- 
ably of di-isopropylbenzenes. 

To obtain the pure hydrocarbons from the fractions boiling at 
189—195° and at 195—2U1° respectively, both are sulphonated with 
a mixture of 1 vol. of concentrated sulphuric acid and 4} vol. of 
fuming acid, the first sulphonic acid being isolated as the barium salt, 
and the second as the magnesium salt. These are then converted 
into the potassium salts, and the latter heated with hydrochloric acid 
under pressure. 

Metethylisopropylbenzene is a colourless, pleasant-smelling liquid, 
which boils at 1Y0—192°, does not solidify at —20°, and on oxidation 
yields isophthalic acid. Barium metethylisopropylbenzenesulphonate 
crystallises in anhydrous, fascicular aggregates of needles, sparingly 
soluble in water, whilst the copper salt crystallises with 4 mols. H,O 
in blue plates which have a satin-like lustre. The sulphochloride and 
sulphonamide are oils. 

Parethylisopropylbenzene is a liquid which is more strongly refrac- 
tive than water, boils at 197—198°, and does not become solid at 
—20°. On oxidation, it is converted into terephthalic acid. Magne- 
sium parethylisopropylbenzenesulphonate crystallises with 4 mols. H,O 
in tablets which are sparingly solable in water. The copper salt 
also crystallises with 4 mols. H,O, and forms blue, satiny plates; 
whilst the potassium salt could only be obtained as an amorphous, 
readily soluble mass. The sulphochloride is an oil, and the su/phon- 
amide only becomes partially solid in the exsiccator. The sulphon- 
anilide, on the other hand, crystallises in nodular aggregates of 
prisms melting at 92—93°. 

Nitroparethylisopropylbenzene is obtained by the nitration of the 
hydrocarbon in acetic acid solution, and forms a yellowish-brown oil 
which boils at 265° with partial decomposition. On treatment with 
zine and acetic acid, it is slowly reduced to amidoparethylisopropyl- 
benzene, the hydrochloride of which forms fascicular aggregates of 
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needles, becoming brown in the air. Parethylisopropylphenol is ob- 
tained by fusing the potassium sulphonate with caustic potash, and is 
a yellow oil boiling at 228—230°, almost insoluble in water, but 
readily soluble in alcohol and ether. 

The author has also prepared parethylpropylbenzene according to 
Sempotowski’s method (Abstr., 1890, 54). It boils at 199—200°, 
and yields, on sulphonation, only one sulphonic acid, the magnesium 
salt of which crystallises in small prisms containing 4 mols. H,O. and 
is readily soluble in water. The sulphonamide crystallises from dilute 
alcohol in small plates which melt at 84°, and the su/phonanilide in 
fascicular aggregates of slender necdles melting at 97—98°. 

H. G. C. 

Diisopropylbenzene. By E. Untuorn (Ber., 23, 3142—3144),. 
—A mixture of two hydrocarbons, boiling at 200—210°, is obtained 
in the preparation cf isopropylhenzene (b. p. 153°) by Friedel and 
Craft's method; the two compounds can be separated from one 
another by shaking the mixture with concentrated sulphuric acid, 
converting the sulphonic acids thus produced into their copper or 
barium salts, and separating the salts by fractional crystallisation. 

Barium metadiisopropylbenzenesulphonate crystallises in long needles 
with 2 mols. H,O, and is only sparingly soluble in water. The copper 
salt, with 4} mols. H,O, forms long, bluish needles, and is readily 
soluble. The magnesium salt, with 4 mols. H,O, crystallises in well- 
defined, prismatic plates, and is rather sparingly soluble in water. 
The sodium and the calcium salts crystallise in needles, and are very 
readily soluble in water. 

Metadiisopropylbenzenesulphonamide crystallises in colourless plates, 
and melts at 145°. 

Trinitrometadiisopropylbenzene forms yellowish needles, and melts at 
110—111°. Metadiisopropylbenzene, prepared by heating the sulphon- 
amide with hydrochloric acid at 180°, boils at 204°, and, on oxidatiou 
with dilate nitric acid, is converted into isophthalic acid. 

Copper orthcdiisopropylbenzenesulphonate crystallises in plates with 
64 mols. H,O, and is sparingly soluble in water. The magnesium, 
calcium, and sodium salts are very readily soluble. The sulphonamide 
melts at 102°, and yields orthodiisopropylbenzene boiling at 209°, which, 
on oxidation, is converted into phthalic acid. F. S. K. 


Nononaphthene and its Derivatives. By I. Konovatorr (J. 
Russ. Chem. Soc., 22, 4—23 and 118—148).—Several years ago, Mar- 
kovnikoff and Ogloblin obtained from Caucasian petroleum a series 
of hydrocarbons, “ naphthenes,” of the general formula C,,H.,, having 
the properties of saturated compounds of the aromatic series. Nono- 
naphthene was obtuined from Balachana and Bibi-Eibat petroleum by 
treating the fraction boiling between 125—140° with fuming sulphuric 
acid at 40°, washing with aqueous soda and water, drying, and rectifying 
over sodium, and, after repeated fractional distillation, again purifying 
it in the same manner. The fraction boiling at 135—136° consists of 
the hydrocarbon nononaphthene, C,H. ; its sp. gr., when prepared from 
the first-named source, is 0°7664 (20/29°), from the second 0°7647. 
As sulphuric acid acts on nononaphthene, it is not without reason that 
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Mendeléeff recommended that the use of this reagent for its purifica- 
tion should be avoided. With excess of sulphuric acid, nononaphthene 
gives pseudocumenesulphonic acids. Sulphur or antimony penta- 
chloride at high temperatures gives indefinite mixtures of thio- or 
chloro-derivatives. By the action of bromine and aluminium bromide, 
part of the hydrocarbon is converted into tribromopseudocumene. 
Nitric acid of sp. gr. 1*4 is without action in the cold, but if the 
hydrocarbon is heated at 120— 130°, with the same acid diluted with 
two volumes of water, nitro-derivatives are obtained such as C,H,,NO, ; 
this boils at 218—220°, and on treatment with hydrochloric acid and 
tin, an amine, C,H,;"NH2, isomeric with coniine is obtained. It smells 
like that alkaloid, boils between 172° and 177°, and gives only ina feeble 
degree Hofmann’s reaction for primary amines. Its sp. gr. is 0°8727 
at 0°, and it is a strong base, combining with acids, and absorbing 
carbonic anhydride from the atmosphere. 

Nononaphthene was heated with hydriodic acid with the object of 
hydrogeuating it, but nonane was not formed. By the action of chlorine, 
chlorides were obtained, containing principally C,H,,Cl, boiling at 
185—187°. The chloride was converted into the iodide C,H,,I by 
heating it with strong hydriodic acid at 150—160°; this boils at 
108-—-111° under a pressure of 200mm. On heating the chloride or the 
iodide with silver acetate and acetic acid, the acetate, CH,;COOC,H,,;, was 
obtained ; it boils at 208°5°. This, on hydrolysis, yields xononaphthyl 
aleohol, CyH,,OH, boiling at 189—192°; sp. gr. = 0°8972 at 20°/20°; 
and thealcohol, on treatment with phosphorus pentachloride, yields the 
chloride C,H,,Cl, mentioned above and having the same properties. 
A solution of the iodide in ether, when heated with silver oxide, 
yields the ether (CyH;;).0, boiling at 300°5°; sp. gr. 0°8662 at 20°/20°. 
The elements of hydrogen chloride are easily removed from the chlor- 
ide, C,H,,Cl, with formation of nononaphthylene, CyH.¢; this boils at 
135—137°, and has sp. gr. 0°8068 at 0°. With bromine, nononaph- 
thylene yields a dibromide, C,H,.Br,, which is easily split up into 
hydrogen bromide and the bromo-derivative C,H,;Br, but it is im- 
possible to saturate the compound with bromine up to the limit. 
Oxidation of nononaphthene and its alcohol with chromic mixture 
yields a complicated mixture of acids. Nononaphthene is proved to 
he heaahydropseudocumene {b. p. 135—138° ; sp. gr. 0°7667 (20/0°)]. 
It has hitherto been found to be impossible to convert it by hydro- 
genation into nonane, the corresponding saturated hydrocarbon of 
the fatty series. B. B. 


Caucasian Petroleum. By V. Marxovnixorr (J. Russ. Chem. Soc., 
22, 23—-26).—By fractional distillation of the lower boiling portions 
of Caucasian petroleum, previously purified by fuming sulphuric acid, 
the author has obtained a series of fractions boiling between 32° and 
72°, and not further separable by fractional distillation. The relation 
between the boiling points and the densities shows that the higher 
fractions contain a comparably larger proportion of naphthenes 
having a higher density than the corresponding paraffins, whereas the 
latter are more abundant in the fractions of lower boiling point. It 
is shown that the portion boiling between 57° and 60° contains neither 
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hexanaphthene nor benzene, and that it consists principally of di- 
pseudopropyl C,H,. The fraction +45-—48° contains hexane (tri- 
methylethylmethane) and pentane; the fraction 32—36° consists 
chiefly of dimethylethylmethane, whilst the fraction boiling above 60° 
contains normal hexane. B. B. 


Action of Thionyl Chloride on the Phenols. By G. Tassrnari 
(Gazzetta, 20, 362—366).—The action of thionyl chloride on the 
phenols results in the formation of a mixture of variable quantities of 
three substances, namely (1), a compound of high melting point not 
examined further; (2) a dihydroxythiobenzene identical with that 
obtained by the action of sulphur dichloride on phenol (Abstr., 1889, 
245); (3) chlorinated and sulphuretted resins. Hydrogen chloride 
and sulphurous anhydride are also evolved during the reaction. 
Thionyl chloride has a similar action on orthocresol and thymol, the 
only difference being that with orthocresol a good deal of the com- 
pound of high melting point is formed, and but little of the dihydr- 
oxythiobenzene, the reverse occurring with thymol; paracresol is 
scarcely affected in the cold, only a trifling quantity of liquid chloro- 
paracresol being formed. 

The dihydroxythiobenzene previously described (Joc. cit.) has the 
following crystallographic characters. The crystals belong to the 
monoclinic system :—a:b:c = 0°41564: 1: 026415; B = 86° 48. 
The derived hydroxysulphonebenzide crystallises in the rhombic sys- 
tem :—a:b:c = 078133: 1: 0415568; 6 = 90°. S. B.A. A. 


Condensation Products of Glyoxal and some Mercaptans. 
By E. Srurrer (Ber., 23, 3241—3245)—Glyoxal combines with 
ethyl mercaptan in presence of hydrochloric acid, but the product 
cannot be obtained in a pure condition, nor can it be converted 
into a tetrasulphone by oxidation with potassium permanganate. 

Tetrathiophenylglyoxal, CH(SPh)..CH(SPh)., is formed when 
glyoxal sodium hydrogen sulphite is warmed with phenyl mercaptan 
in alcoholic hydrochloric acid solution. It separates from alcoholic 
chloroform as a colourless powder, melts at 115°, and is very readily 
soluble in chloroform, but only sparingly in boiling alcohol, and 
insoluble in water and alkalis. It dissolves in warm concentrated 
sulphuric acid with a cherry-red coloration, is readily oxidised and 
decomposed by concentrated nitric acid, and combines with bromine, 
yielding a yellow, oily compound ; when treated with potassium per- 
manganate under various conditions, it is either unchanged or com- 
pletely decomposed, so that the corresponding sulphone cannot be 
obtained. F. S. K. 


Nitrometacresols. By W. Srazpet and A. Kous (Annalen, 259, 
208—227; compare Abstr., 1889, 497)—The two metanitrocresols 
which are obtained by nitrating pure cresol, prepared from thymol, 
can be eesily separated by distillation with steam. The non-volatile 
compound (m. p. 129°) crystallises from water and alcohol in needles, 
is very readily soluble in benzene, ether, chloroform, alcohol, and 
hot water, and dissolves in alkaline carbonates with evolution of carb- 
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onic anhydride. The ammonium derivative forms long, yellow 
needles, and the silver derivative is a yellowish-red compound 
almost insoluble in water. The potassium derivative, C;H,NO,K + 
2H,0, and the sodiwm derivative, with 2H,0O, crystallise in yellow 
plates, and the barium derivative in silky needles. The ethyl de- 
rivative melts at 53—54°, and is identical with the compound 
obtained by nitrating metacresol ethyl ether. 

Orthonitrometatoluidine [Me : NH, : NO, = 1:3: 6], prepared by 
heating nitrometacresol ethyl ether with concentrated ammonia at 
140—150°, crystallises from water in slender, yellow needles, melts at 
134°, and is readily soluble in alcohol, ether, and hot water; when 
treated with sulphuric acid and sodium nitrite in alcoholic solution, it 
is converted into nitrotoluene (b. p. 220—221°). 

Amidometacresol [Me: OH: NH, = 1:3:6], obtained by re- 
ducing the nitro-compound with tin and hydrochloric acid, is a grey 
powder melting at 174° with decomposition. The hydrochloride, 
C;H,ON,HCI, crystallises in colourless plates. The acetyl derivative, 
C,H,,NO,, crystallises from water, in which it is readily soluble, in 
colourless plates containing 1 mol. H,O ; these melt at 80° and lose 
their water at 110—120°; the anhydrous compound melts at 125”, 
and is sparingly soluble in benzene. 

Methylquinonechlorimide, C;H,NOCI, is precipitated when a con- 
centrated solution of calcium hypochlorite is added to a dilute 
aqueous solution of amidometacresol hydrochloride. It crystallises 
from alcohol in golden prisms, melts at 75°, and explodes at a 
higher temperature. 

Dinitrometacresol ethyl ether [Me : OEt: (NO,). = 1:3:4: 6] is 
formed when the corresponding mononitro-compound is treated with 
fuming nitric acid. It crystallises from dilute alcohol in colourless 
needles, and melts at 97°. 

Dinitrometatoluidine, prepared by heating the preceding compound 
with ammonia at 100°, separates from xylene in yellow crystals, melts 
at 195°, and is only sparingly soluble in alcohol and benzene; when 
treated with nitrous acid under suitable conditions, it is converted 
into a-dinitrotoluene [Me : (NO), = 1: 4:6]. 

Trinitrometacresol ethyl ether [Me: (NO.);: OEt =1:2:4:6:3] 
crystallises from alcohol in slender needles or in thick prisms melting 
at 75°; it is probably identical with the compound (m. p. 72°) ob- 
tained by Nélting and von Salis from the silver derivative of trinitro- 
cresol; when treated with alcoholic ammonia, it is converted into 
trinitrotoluidine (m. p. 136°). 

The volatile nitrometacresol (m. p. 56°) crystallises from ether in 
yellow plates, and is only very sparingly soluble in water, but very 
readily in alcohol, ether, benzene, and chloroform. The potassium 
derivative crystallises in red needles, and is very readily soluble in 
water. The ethyl derivative, C,H,,NO,, crystallises from alcohol in 
colourless needles, melts at 50—51°, and is very readily soluble in 
most of the ordinary solvents. 

Nitrometatoluidine [Me : NH, : NO. = 1:3: 4], prepared by heat- 
ing the ethyl derivative with ammonia at 140—150°, crystallises 
from water in golden plates, melts at 109°, and is moderately easily 
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soluble in alcohol, ether, benzene, chloroform, and hot water ; ethyl 
nitrite at 100° converts it into paranitrotoluene. 

When nitrometacresol ethyl ether (m. p. 50—51°) is treated with 
nitric acid, it is converted into a dinitro-compound identical with 
that (m. p. 97°) obtained from the isomeride described above. 

F. S. K. 


Constitution of Thymol and Carvacrol Derivatives. By G. 
Mazzara (Gazzetta, 20, 417—427).--Tetracetyldiamidothymol acetate 
[Me : NAc,: OAc: Pr: NAc, = 1: 2:3: 4: 6], prepared by heating 
diamidothymol hydrochloride with acetic anhydride, crystallises 
from dilute alcohol in shining, white scales, softens at 179°, and 


melts at 184—186°. It isinsoluble in alkalis. 
Me 


AeN /\ Ny 
Diacetylamidoethenylamidothymol, Dome, is obtained as 
O 


. wt 
Pr 


a bye-prodnct in the preparation of the preceding compound. It 
is prepared by heating that compound or its constituents at a 
temperature of 200° to 260°. It crystallises from light petroleum in 
large, colourless, transparent, rhombohedric tables, melts at 92—94°, 
and dissolves in the ordinary solvents. It is decomposed by pro- 
longed digestion with alkalis yielding products which impart a violet 
coloration to the liquid. The action of dilute hydrochloric acid 
removes one acetyl group from this compound, leaving monacetyl- 
amidoethenylamidothymol, a substance which crystallises from alcohol 
in yellowish or violet needles melting at 132—134°. It dissolves 
readily in alcohol and benzene. It is reconverted into the diacety] 
derivative by heating with acetic anhydride at 200°. It is decom- 
posed by digestion with alkalis or acids. 

The action of acetic anhydride on diamidothymol hydrochloride at 
160° results in the formation of a mixture of di-, tri-, and tefr- 
acetyldiamidothymol. These compounds are all soluble in potash, 
forming pink solutions, from which acids precipitate the diacetyl 
derivative. They also dissolve in boiling water and in dilute alcohol, 
erystallising out in white or pale-violet scales. The tetracetyl com- 
pound melts at 216—222°, the triacetyl compound at 238—240°, and 
the diacetyl derivative at 260—262°. 

Me 
. NHAe ( \ 0, 
Acetylamidoethenylamidocarvacrol, | | ‘. gome, prepared by 


Pr 
heating diamidocarvacrol hydrochloride with excess of acetic an- 
hydride at 210°, crystallises from alcohol in yellowish needles and 
melts at 190—192°. The formation of this ethenyl derivative and of 
the benzeny] derivative previously described (this vol. p. 48) support 
the anthor’s view, that in dinitrocarvacrol the two nitroxyl groups 
are in the meta-position relatively to each other. S. B. A. A. 
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Constitution of Rhodizonic Acid. By R. Nierzxr (Ber., 23, 
3136—3141).—The author agrees with Nef (Abstr., 1890, 1270) 
that rhodizonic acid has the constitution C,0,(OH), [O,: (OH), = 
1:2:3:4:5:6], and not the symmetrical constitution [O, : (OH), = 
1:2:4:5:3:6]. One of the principal facts which points to this 
conclusion is that croconic acid hydride, C;H,O,, a compound which 
is formed from rhodizonic acid under the influence of concentrated 
alkalis, does not combine with orthodiamines, whereas croconic acid, 
C;H.0,, is readily converted into azines. This difference in behaviour 
is best accounted for by assuming that the hydride has the constitu- 


OH 
tion OH: OH<o ti OH 


nature from rhodizonic acid can only be explained by assuming that 
the latter has the asymmetrical structure. The existence of dinitroso- 
resorcinoltetroxime, C;H,(N-OH), [(NOH), = 1: 2:3: 4], seems to 
show that the quinone of the constitution C,H,0,[O, = 1: 2:3: 4] 
is also capable of formation, whereas no symmetrical paradiquinone 
has yet been obtained; this argument, as well as the behaviour of 
rhodizonic acid with orthodiamines, bears out the author’s views 
regarding the constitution of rhodizonic acid. F. 8. K. 


, and the formation of a compound of this 


Replacement of the Hydrogen Atoms in the Methylene 
Group. By O. Wattacu (Annalen, 259, 300—309).—The hydrogen 
atoms of a methylene group which is in direct combination with basic 
radicles are readily displaced by negative elements, more especially 
by sulphur; and in most cases, the reaction proceeds so well that it 
can be conveniently employed for the preparation of various sulphur 
compounds. 

When benzylaniline (1 mol.) is heated with sulphur (2 atoms) at 
220° until the evolution of hydrogen sulphide ceases, thiobenzanilide 
is formed ; if, however, the temperature is raised to 250—260°, and 
the heating is continued, benzenylamidothiophenol (m. p. 115°) is 
obtained. Benzyltoluidine and other benzyl bases behave like 
benzylaniline. 

Tetramethyldiamidothiobenzophenone can be easily obtained by 
heating tetramethyldiamidophenylmethane (50 grams) with sulphur 
(15 grams) at 230° until the evolution of hydrogen sulphide is at an 
end; thiobenzamide can be prepared by heating benzylamine with 
sulphur at 180°. 

Tribenzylamine combines with bromine in glacial acetic acid solu- 
tion, yielding a compound of the composition (C;H;),;NBr.; this sub- 
stance crystallises in golden needles, melts at 157—159°, is recon- 
verted into tribenzylamine by sulphurous acid, and when boiled with 
water, is decomposed into benzaldehyde, dibenzylamine, and tribenzyl- 
amine. 

When benzylamine is treated with bromine in glacial acetic acid 
solution, it yields a crystalline substance melting at 103°, which seems 
to have the composition CH,Pbh:NH,Br,; this bromo-compound is 
decomposed by warm water and alcohol, and also on exposure to the 
air, into benzonitrile and benzylamine hy drobromide. F. S. K. 
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Action of Paratoluidine and Aniline on Phloroglucinol. By 
G. Minunni (Gazzetta, 20, 319—355).—Phloroglucinol reacts very 
energetically with paratolnidine or aniline forming compounds 
analogous to those obtained by the action of the aromatic amines on 
monhydric and dihydric phenols. Both symmetrical triparatolyltri- 
amidobenzene, C,;H;(NH-C,;H;);, the product of the action of para- 
toluidine on phloroglucinol, and triphenyltriamidobenzene, obtained 
from aniline and phloroglucinol, together with a number of their deriva- 
tives, have already been described (Abstr., 1888, 1081). The following 
are additional products :—The nitrosyl derivative of triparatolyltri- 
amidobenzene, C,H;[N(C;H;,)-NO};, crystallises from boiling alcohol in 
slender, deep-brown needles, melts at 233—234°, and dissolves sparingly 
in hot benzene and in alcohol after prolonged boiling; it is readily 
soluble in concentrated sulphuric acid forming a dirty-green solution. 

Diparatolyldiamidohydroxybenzene, OH-C,H;(NH-°C;H;),, prepared 
by heating a mixture of phloroglucinol (1 mol.) and paratoluidine 
(2 mols.) for six hours at 140—150°, crystallises when pure from a 
mixture of ether and light petroleum in colourless needles, melts 
at 120—121°, and, on exposure to the air, turns grey at first, but 
becomes intensely brown after a time. It dissolves readily in cold 
benzene, alcohol, and ether, and in hot alkalis, but only very sparingly 
in boiling water and in concentrated hydrochloric acid. It is also 
soluble in concentrated sulphuric acid forming a colourless solution 
which turns brown on heating, and reddish on addition of a little 
potassium nitrite. The hydrochloride may be obtained as a yellow, 
flocculent, amorphous precipitate which decomposes as soon as it is 
removed from the acid solution. The platinum salt, 


OH-C,H;(NHC-;H,;).,PtCl,, 


crystallises in brilliant, bronze-coloured scales, insoluble in ether, and 

only very sparingly soluble in boiling alcohol ; it is decomposed by hot 

water; on heating to 260°, it is converted into a brown, amorphous 
wder. 

The acetyl derivative, OH-C,H;(NAcC,H;)2, crystallises in colour- 
less, microscopic prisms, melts at 128—129°, and dissolves in cold 
alcohol and benzene, and very sparingly in ether. It is also spa- 
ringly soluble in alkalis, and more readily in concentrated acids. 
Ammonia precipitates it unchanged from its hydrochloric acid solu- 
tion. 

The benzoyl derivative, OBz°C,H;(NBzC,H,).(?), forms a colour. 
less, crystalline powder consisting of microscopic plates, and melts 
at 262—264°. It is almost insoluble in ether, and only very 
sparingly soluble in alcohol and benzene. It is insoluble in alkalis, 
but dissolves in concentrated sulphuric acid, and is reprecipitated 
unchanged on diluting the solution. Its composition is doubtful. 

The nitrosyl derivative, OH-C;H;(NC,;H;NO),, crystallises in 
brownish-red, microscopic needies which darken on heating to 230°, 
but do not fuse even at 260°. It is very sparingly soluble in alcohol 
and benzene, and almost insoluble in ether. 

The nitrosyl derivative of triphenyltriamidobenzene, C;H,(NPh:NO),, 
erystallises from alcvhol in brilliant, brown needles, melts at 264—265°, 


[es 
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and is almost insoluble in alcohol and benzene. It dissolves in cold 
concentrated sulphuric acid forming a solution which appears dark- 
green by reflected light, and copper-coloured in the magnesium light. 

Diphenyldiamidohydroxybenzene, OH-C,H;(NHPh),, is prepared by 
heating phloroglucinol with aniline in the theoretical proportions 
for six hours at 140—150°. It crystallises from a mixture of ether 
and petroleum in slender, white needles which acquire a grey tinge 
after some time, melts at 94—95°, and dissolves readily in cold alco- 
hol, benzene, and ether, but only sparingly in water, alkalis, and 
hydrochloric acid. On cooling its solution in potash, a substance 
separates out, readily soluble in water. It dissolves in cold concen- 
trated sulphuric acid, and the solution turns blue on the addition of 
a little sodium nitrite, and brownish-red when a larger quantity is 
added. The hydrochloride, OH-C,H;(NHPh),,2HCI, is an amorphous, 
brownish-yellow powder which is decomposed by hot water; it 
melts at 85—90U°, and is soluble in alcohol, but not in ether. The 
platinum salt, OH-C,H;(NHPh).,PtCh, crystallises in lurge, yellow- 
ish-brown plates whick darken at 230°; it dissolves readily in 
boiling alcohol, but is insoluble in ether. It is decumposed by boiling 
water. 

The acetyl derivative, OH-C,H;(NPhAc),, forms a white, crystal- 
line powder which melts at 149—150°, and dissolves readily in boiling 
alcohol and benzene. It is moderately soluble in hot alkalis and in 
cold concentrated acids. Ammonia precipitates from its hydrochloric 
solution a white powder soluble in excess. The benzoyl derivative, 
OH-C,H;(NPhBz)., is obtained by treating tne base with benzoic 
anhydride. It crystallises from alcohol in large, bright-yellow 
needles, melts at 184—185°, and dissolves readily in the ordinary 
solvents, and also in boiling alkaline solutions and in cold concen- 
trated sulphuric acid. The nitrosyl derivative, OH-C,H,;(NPh'NO),, 
crystallises from boiling glacial acetic acid in bright-red needles, and 
blackens without melting at 250°; it is almost insoluble in the ordi- 
nary solvents, but dissolves in cold concentrated sulphuric acid. 
Attempts were made to prepare a dihydroxy-derivative, 


C,H;(OH),."NH-C,H,, 


by moderating the reaction between phloroglucinol and paratoluidine, 
but without success, the monhydroxy-derivative being formed in 
every instance; a similar failure attended an attempt to prepare 
mixed derivatives of the type C,H{NH-C,H,)sNHPh. From the 
foregoing results, it appears that phloroglucinol, a trihydric phenol, 
reacts more energetically with aromatic amines than the dihydric 
phenols, which in turn are more active than the monhydric com- 
pounds. The energy of reaction must, therefore, depend directly on 
the number of OH-groups present. Moreover, in view of the complete 
analogy between the action of ammonia and that of the substituted 
amines, it seems probable that phloramine, the product of the action 
of ammonia on phloroglucinol, is also a derivative of trihydroxybenz- 
ene, and not of the secondary phloroglucinol  wnpiteing nny as indi 

: a ’ CO-CH,'CO ’ r 


cated by Baeyer (Abstr., 1886, 350). S. B. A. A. 
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Consecutive Tetramidotoluene. By R. Nierzki and R. Roser 
(Ber., 23, 3216—3219)—A mixture of the mono- and di-nitro- 
derivatives of diacetylmetatoluylenediamine is obtained when di- 
acetylmetatoluylenediamine is mixed with carbamide nitrate, and 
then gradually introduced into nitric acid (6 parts), which has been 
previously distilled with sulphuric acid, the temperature being kept 
at from 5 to 10°. The two compounds are precipitated with ice and 
hydrolysed with dilute sulphuric acid or dilute alkalis; the mono- 
and di-nitrometatoluylenediamine obtained in this way can be easily 
separated from one another, as the latter alone is soluble in alkalis, 
being reprecipitated on the addition of an acid. 

Dinitrometatoluylenediamine, C,HMe(NO,).(NH:,)., forms slender, 
golden needles and melts above 300°. 

Tetramidotoluene sulphate, CsHMe(NH:),,H,SO,, is obtained when 
the dinitro-compound just described, or tetrisonitrosoresorcinol 
[Me : (NOH), = 1:3:4:5:6], is reduced with stannous chloride 
and hydrochloric acid ; the filtered solution is treated with sulphuric 
acid, then mixed with a considerable quantity of alcohol, the precipi- 
tated sulphate dissolved in moderately dilute hydrochloric acid and 
reprecipitated with alcohol ; it crystallises in small, almost colourless 
plates. When excess of sulphuric acid is added to a hydrochloric 
acid solution of this salt, a compound of the composition 


C,H Me(NH,),,2H,SO, 


is precipitated in small plates. 

Tetramidotoluene cannot be obtained by decomposing one of its 
salts, as it rapidly oxidises on exposure to the air; solutions of its 
salts are coloured brown by ferric chloride and other oxidising agents, 
but a definite oxidation product could not be obtained. 

A quinowaline of the composition C;,;H,N, is gradually deposited 
in yellowish-red needles when tetramidotoluene sulphate is heated 
with benzil and sodium acetate in alcoholic solution; it melts at 
222—225°, and dissolves in concentrated sulphuric acid yielding a 
red solution, the colour of which changes to yellow on the addition of 
water. 

Croconic acid also combines with tetramidotoluene, yieiding a 
dark-brown azine, which crystallises in needles, but is so insoluble in 
all ordinary solvents that it cannot be purified by recrystallisation. 

When tetramidotoluene sulphate is heated with sodium acetate and 
acetic anhydride, a compound of the composition C,;H»N,O, is 
obtained; this substance crystallises in colourless needles, melts at 
305°, is moderately easily soluble in hot water, and is probably a 
triacetylethenyltetramidotoluene of the constitution 


C.HMe(NHAc),<\A°>0Me. 


It dissolves in dilute hydrochloric acid, and ou adding ammonia to 
the solution, a colourless, very readily soluble base melting at 282°” is 
precipitated ; judging from the analysis of the picrate, this base is 
probably diacetylethenyltetramidotoluene. F. S. K. 
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Diazo-compounds. By H. Go.pscumipr (Ber., 23, 3220—3222). 
—The author has determined the molecular weight of meta- and 
para-nitrodiazobenzene nitrate and of diazobenzene chloride, in 
aqueous solution by Raoult’s method; the experiments have shown 
that in very dilute aqueous solutions these salts are completely dis- 
sociated, but that in more concentrated solutions the observed 
molecular weight increases rather rapidly, more quickly, in fact, than 
is the case with most metallic salts; the electrical conductivity of 
solutions of diazo-salts is also being investigated. F. S. K. 


Aldoximes. By E. Beckmann (Ber., 23, 3319—3331, and 3331— 
3341).—Salicylaldoxime (m. p. 57°) may be converted into an isomeric 
modification by the action of hydrochloric acid, either at the ordinary 
temperature or on heating. ‘The a-benzyl ether of this compound is 
prepared by the action of sodium ethoxide and benzyl chloride, and 
crystallises from warm alcohol in slender, colourless, interlaced 
needles which melt at 62—63°. 

The same compound is also obtained by heating an alcoholic solu- 
tion of salicylaldehyde with a-benzylhydroxylamine hydrochloride 
and hydrogen sodium carbonate. ‘I'he corresponding A-benzyl ether is 
formed in a similar manner from A-benzylhydroxylamine, and crystal- 
lises from dilute alcohol in pale-yellow, lustrous, rectangular plates 
which melt at 99—100°. 

ActTION OF PHENYLCARBIMIDE ON THE BeEnzaLpoxtues.—The phenyl 
isocyanate employed in the following experiments boiled at 161—162°, 
and was absolutely free from hydrogen chloride. $-Benzaldoxime is 
dissolved in 12—14 parts of absolute ether, and treated at 5° with 
rather less than the calculated quantity of phenylcarbimide ; a copious 
white precipitate is immediately formed, consisting of microscopic, 
quadratic plates which melt at 74—75° with evolution of gas; on 
boiling with dilute potash, carbonic anhydride, aniline, and diphenyl- 
carbamide are formed. On warming equivalent quantities of B-benz- 
aldoxime and phenylcarbimide dissolved in benzene, and evaporating 
the solution, crystals are deposited which melt at 94° with evolution 
of gas; the substance is isomeric with the previous compound, and 
has already been prepared by Goldschmidt (Abstr., 1890, 251). 
Carbonic anhydride and a trace of diphenylearbamide are formed 
by the action of dilute potash. The first of these isomerides is very 
sparingly soluble, and is converted into the higher melting derivative 
on warming with benzene, but this latter cannot be transformed into 
the lower melting compound. Neither of the substances reacts with 
phenylcarbimide; with hydrogen chloride, both yield the compound 
(m. p. 134°) described by Goldschmidt (loc. cit.). By the action of 
dilute soda in the cold, the lower melting compound yields chiefly 
8-benzaldoxime, whilst benzonitrile is the principal product from the 
higher melting modification. 

By the action of phenylcarbimide on a-benzaldoxime in ethereal 
solution, a compound separates which melts at 75° and is identical 
with the above derivative from f-benzaldoxime; if this substance is 
removed and the solution allowed to remain for a short time, a second 
compound crystallises out in needles which melt at 135°; this has 
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previously been described by Goldschmidt. «-Benzaldoxime is, there- 
fore, less stable than has hitherto been supposed ; it is also found that 
by warming, or by keeping the é-aldoxime for some time, the yield of 
the f-derivative is increased. The author suggests that the two 
compounds obtained from f-benzaldoxime and phenylcarbimide are 
represented by the following formule :— 


O--—-NH NH—O 
| | ‘ 
CO<N PhO o-xPh? O° 
4™N 4™N 
H Ph H Ph 
(M. p. 74°.) (M. p. 94°.) 


Benzalbenzamide, NHBz-C;H,, is obtained by the action of benzoic 
chloride on B-benzaldoxime benzyl] ether, and crystallises from benz- 
ene in colourless plates which melt at 105°. Acetic chloride and 
phosphorus oxychloride act in a similar manner, but hydrogen chloride 
in benzene solution causes no change. The compound may be pre- 
pared synthetically from benzylamine and benzoic chloride. On 
heating the amide with hydriodic acid, benzyl iodide, benzoic acid, 
and ammonia are formed, whilst in similar circumstances S-benzald- 
oxime benzyl ether yields a small quantity of benzoic acid and benzyl- 
amine. Goldschmidt prepared a compound (m. p. 121°) by the action 
of phenylcarbimide on §-benzaldoxime benzyl ether; this result is 
confirmed. On heating with concentrated hydriodic acid, benzyl 
iodide is formed; boiling hydrochloric acid is without action, but on 
heating at 140°, complete decomposition takes place ; the compound is 
unchanged by sulphuric acid at ordinary temperatures. 

By the action of sodium ethoxide on the carbanilido-product dis- 
solved in alcohol, carbonic anhydride is eliminated, and a basic com- 
pound of the formula Cy H,sN; is obtained, which crystallises from 
dilute alcohol in large, flat, rectangular plates melting at 99—100°. 
The hydrochloride crystallises with difficulty. The same compound 
is formed by the action of benzanilidiimido-chloride on benzyl- 
amine, and it must therefore be regarded either as symmetrical 
benzylphenylbenzenylamidine, or as a quinazoline derivative (see 
below). The compound is not acted on by hydrochloric acid and 
alcoholic ammonia ; on heating with hydriodic acid, it yields benzoic 
acid, ammonia, and aniline. 

On heating the carbanilido-derivative with alcoholic ammonia at 
100° for an hour, benzylideneaniline is formed, together with a viscid, 
oily liquid which yields benzylidenephenylhydrazone on treatment 
with phenylhydrazine ; its molecular weight is 111, as determined by 
Raoult’s method ; the compound contains two CHPh groups, together 
with the complex NPh, but its exact constitution is not yet deter- 
mined. 

Of the three formule for 8-benzaldoxime, namely, PhC:N (OH)C;H,, 
OH:-CPh‘:N-C,H,;, and PhCH-N-C;H,, the author has previously ad- 

i: 4 


vanced the first two; the above results point, however, to the absence 
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of a hydroxyl group, and consequently the third one would appear to 
be the most probable. The compound formed by the action of phenyl- 


: NH—CHPh 
carbimide would be represented by the formula OHPh: 0:CO NPh, 
which would account for its great stability; by the elimination of 
carbonic anhydride, an amidine or quinazoline derivative would be 
formed, with the formula C,H;-CH,-NH-‘CPh:NPh or 


CH,—N H 
C,HyNPh 
respectively. J. B. T. 


>CHPh 


Dyes of the Primuline Group. By E. Traurmann (Chem. Centr., 
1890, ii, 440—441; from Mon. Sci. [4], 4, 811—820).—If dehydro- 
thiotoluidine, prepared by heating paratoluidine with sulphur (Green, 
Trans., 1889, 227; Gattermann and Pfitzinger, Abstr., 1889, 867), be 
heated with methyl alcohol and hydrogen chloride or iodide at 
150—200°, the salts of the ammonium base 


C.H.Me<§ S0-0,.H:NMeyOH 


are formed; the chloride has been introduced into the market under 
the name thioflavin, and is a similar dye to auramine. The primuline 
base is prepared by heating thiotoluidine or dehydrothiotoluidine, or 
even paratoluidine, with sulphur; its constitution has not yet been 
established. Treatment with fuming sulphuric acid converts it into 
the sulphonic acid, the sodium salt of which is primuline. (For the 
similar dyes obtained from metaxylidine and pseudocumidine, see 
Abstr., 1889, 602.) Dehydrothioxylidine unites with a-naphthol-a- 
sulphonic acid, forming the dye named “ Erika.” Thiazole-yellow is 
sodium amidoazodehydrothiotoluidinesulphonate ; it dyes unbleached 
fibre greenish-yellow and cannot be deazotised on the fibre. 
J. W. L. 
Parachloracetotoluidide and Metaparanitrochloracetotolu- 
ide. By H. Ecxenrorm and A. Donner (Ber., 23, 3287—3289).— 
Parachloracetotoluidide has previously been obtained by the action of 
chloracetic chloride on paratoluidine, and may be prepared by heating 
paratoluidine (1 mol.) with chloracetic acid (2 mols.) at 80—90° for 
two hours; the product is treated with water and recrystallised from 
alcoho]. If the temperature is allowed to rise somewhat, a second 
compound is formed, which is being further investigated; it is 
sparingly soluble in water, but dissolves in dilute potash, and is pre- 
cipitated by hydrochloric acid; from alcohol, it crystallises in white 
needles melting above 230° with decomposition. 
Nitrochloroacetotoluidide, NO.*Cs;H,Me-NH:-CO-CH,Cl 


(Me: NO,: NH=1:3: 4], 


is prepared by the action of nitric acid at ordinary temperatures on 
the chloracetic derivative, and crystallises from alcohol in yellow 
needles which melt at 122° and yield metaparanitrotoluidine on treat- 
ment with potash. é. BF. 
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Action of Potassium Hypobromite on Phenylsuccinamide. By 
S. Hoocewerrr and W. A. van Dorp (Ree. Trav. Chim., 9, 33—68).—In 
a previous communication (Abstr., 1889, 981), the authors have shown 
that chlorine, bromine, hydroxy], and nitrosyl are extremely mobile 
when combined with nitrogen, compounds containing such a combina- 
tion readily undergoing an intramolecular change, in which the 
negative element or group is displaced by a more positive radicle. In 
continuation of these researches, they have investigated the action of 
potassium hypobromite on phenylsuccinamide, and the properties of 
the bromamido-compound thus obtained. 

The phenylsuccinamide required for these experiments was pre- 
pared by the method given by Menschutkin (this Journal, 1872, 497). 
15 grams of this substance is dissolved in a solution of 18 grams of 
potash and 12 grams of bromine in 300 c.c. of water, then diluted 
with 600 c.c. of water, acidified with acetic acid, and the precipitate 
thus obtained washed with water. The product could not be obtained 
pure, but was found to contain bromine, and from its reactions is un- 
doubtedly a bromamidophenylsuccinamide, NHBr-C,H,O,NHPh. On 
warming its solution in alcohol or acetone, an intramolecular change 
takes place, paraubromophenylsuccinamide, NH,°C,H,O..NH-C,H,Br, 
being formed. The latter is sparingly soluble in cold water and ether, 
more readily in hot water, and very easily in boiling alcohol and 
acetone. It crystallises in needles or plates which melt at 213—215° 
with decomposition. On boiling with aqueous potash, it yields first 
parabromophenylsuccinamic acid and ammonia, the former decom- 
posing on further heating with potash into parabromaniline and 
succinic acid. Parabromophenylsuccinamic acid crystallises in needles, 
melts at 186—187°, and is readily soluble in alcohol and acetone, 
sparingly in ether and water. It may also be prepared by the action 
of alkaline potassium hypobromite on phenylsuccinamic acid. Its 
barium salt forms needles or plates, and its copper salt is a pale-blue 
precipitate. 

By the action of warm dilute potash on bromamidophenylsuccin- 
amide, the bromine is displaced by hydroxyl, and an intramolecular 
change takes place at the same time. To carry out the reaction, 
10 grams of phenylsuccinamide are converted into the bromamide, and 
the latter is dissolved in a solution of 6 grams of potash in 34 c.c. of 
water, 50 c.c. of concentrated potash solution is then added, and the 
whole warmed for 2} hours at 55—60°. On the addition of hydrochloric 
acid, a precipitate is obtained, which is purified by dissolving it in 
potash, reprecipitating with hydrochloric acid, reducing its alkaline 
solution with sodium amalgam, and recrystallising from hot water. 
Its composition was found on analysis to be CyH,.N,0;. On passing 
hydrogen chloride into its alcoholic solution and adding sulphuric 
acid, it very readily yields an ethyl salt, and therefore contains a 
carboxyl group. It loses the elements of water on boiling with acetic 
chloride, forming a substance which is reconverted by alkalis into the 
original compound, and on fusion with potash decomposes into 
carbonic anhydride, aniline, and B-amidopropionic acid. From these 
facts, it follows that the acid has the constitution 


NHPh:CO-NH:-CH,’CH,-COOH, 
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and it may be termed phenyl-B-ureidopropionic acid or phenyl-B-lactur- 
amic acid. It crystallises in needles or plates melting when quite pure at. 
171—172°, and is readily soluble in alcohol, acetone, warm water, and 
warm acetic acid, sparingly in ether, and almost insoluble in benzene 
and light petroleum. The calcium salt, (CjwHyN,03).Ca, forms con- 
centrically grouped needles, and the silver salt, CjH,N,O,Ag, an 
amorphous, white precipitate, which is fairly stable towards light. 
The ethyl salt, CjH,N.O;Kt, crystallises from water containing a little 
sodium carbonate, in needles, melts at 84—85°, and is readily soluble 
in alcohol, ether, and benzene, sparingly in light petroleum. 

As already stated, the acid is split up on fusion with potash into 
carbonic anhydride, aniline, and B-amidopropionic acid. The latter 
is best isolated as the platinochloride of its ethyl salt, which is ob- 
tained by passing hydrogen chloride into the alcoholic solution of the 
acid, evaporating, and treating the alcoholic solution of the residue 
with platinic chloride solution. It separates in yellow needles, con- 
taining water of crystallisation which is given off at 90—100°, the salt 
then having the composition (C,H,,NO,)2,H. PtCl,. Itis readily soluble 
in water, melts at 193° with evolution of gas, and is identical with the 
compound prepared synthetically from B-iodopropionic acid. The 
hydrochloride, C;H,;,NO2,HCI, forms hygroscopic crystals. 

The compound obtained by the action of acetic chloride on 
phenylureidopropionic acid has the composition CyHN.,O., and 
crystallises in needles which melt at 231—234°, and do not 
volatilise without decomposition. It stands in the same relation to 
phenylureidopropionic acid as hydantoin to hydantoic acid, and has, 
therefore, the constitution CO< NH cH > CH» and may be termed 
phenylhydrouracil. By the farther action of acetic chloride at 100°, 
or by acting with an excess of the latter on the acid, phenylacetyl- 
hydrouracil, Cy,H,2N203, is obtained, and crystallises in needles melting 
at 135—138°. 

That phenylureidopropionic acid has really the constitution above 
assigned to it has been further shown by its synthetical formation 
from phenylearbamide and f-amidopropionic acid. On_ heating 
these two compounds together at 135°, the following reaction takes. 
place :— 


NHPh:CO-NH, + NH,-CH,°CH,,COOH = 
NHPh:CO-NH-CH,°CH,COOH + NH;. 

The compound thus obtained is identical in all respects with the 
acid above described, but the yield is not good. 

The formation of phenyl-f-ureidopropionic acid from phenyl- 
succinamide is very difficult, and perhaps impossible, to explain, if the 
latter has the symmetrical constitution usually assigned to it, namely, 
NH,-CO-CH,°CH.-CO-NHPh. It has, however, been shown by Auger 
(Abstr., 1888, 952) that asymmetrical succinamide can exist, and the 
authors believe that phenylsuccinamide has also the asymmetrical con- 


stitution og — pore the bromamido-compound then be- 


COo-— 
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.  CH,CH, NHPh : 
coming bo __o>°<yupr’ The potassium salt of the latter 


undergoes an intramolecular change, forming the compound 

CHyCH,NK 

CO — O-CBr'NHPh 

COOK:CH,°CH,-NH:C(OH)(OK)-NHPh; this then loses the ele- 

ments of KOH, forming phenyl-§-ureidopropionic acid, 
COOK:CH,°CH,-NH-CO-NHPh. 


When parabromophenylsuccinamide is treated with potassium 
hypobromite, it yields an unstable bromamide, which is readily con- 
verted into the corresponding bromophenylureidopropionic acid, 
C,H, BrN,0;, by the action of potash. This acid is readily soluble 
in warm alcohol, sparingly in ether, benzene, and hot water, and 
crystallises in flat needles which decompose at 229°. On fusion 
with potash, it yields parabromaniline, and its alkaline solution 
is reduced by sodium amalgam to phenylureidopropionic acid. Its 
calcium salt is a very voluminous precipitate, and its silver salt forms 
white flocks. 

By the action of potassium hypobromite (1 mol.) on phenylureido- 
propionic acid, no monobromo-compound could be obtained, but with 
2 mols. of hypobromite,a small quantity of dibromophenylureidopropionic 
acid, C\»H,Br.N,O;, was formed, crystallising in needles which melt at 
201—202° and yielding dibromaniline (m. p. 783—81°) on fusion with 
potash. If 3 mols. of hypobromite are employed, tribromophenyl- 
ureidopropionic acid, CyH,Br,N.,0y, is obtained, and is also formed in 
smaller quantity with the dibromo-compound when only 2 mols. of 
hypobromite are used. It separates from acetic acid in crystals which 
melt at 219—220° with decomposition, and yields symmetrical tri- 
bromaniline on fusion with potash. H. G. C. 


» which by the further action of potash yields 


Carbamide Derivatives of Amidocinnamic Acid. By F. W. 
Rorascuitp (Ber., 23, 3341—3346).—Orthouramidocinnamic acid, 
NH,CO-NH-C,H,CH:CH:°COOH, is prepared by the action of 
potassium cyanate on orthamidocinnamic acid hydrochloride, and crys- 
tallises from water in small, pale-yellow needles which dissolve in 
ammonia and also in hydrochloric acid; the aqueous solution has an 
acid reaction. 

Orthamidocinnamic acid thiocyanate, 

CNSH,NH,C,H,CH:CH-COOH, 
is obtained in a similar manner to the previous compound, and is 
deposited from water in tufts of prismatic crystals which melt at 
152° with evolution of gas. On heating the compound at 110—120° 
for 18 hours, orthothiouramidocinnamie acid, 


NH,°CS:NH:C,H,CH:CH-COOH, 


is formed, which melts at 236—239°, and is insoluble in alcohol, but 
dissolves in hot glacial acetic acid or ammonia. 
Orthoallylthiouramidocinnamice acid, 


C;H,;NH-CS:NH:C,H,CH:CH-COOH, 


ST 


2 
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crystallises from a small quantity of acetic acid on the addition of 
water in white needles which melt at 204—208° with decomposition. 
Orthophenylthiouramidocinnamic acid, 


NHPh:-CS-NH-C,H,CH:CH-COOH, 


crystallises from glacial acetic acid, and melts at 235—237°. 

By the action of carbon bisulphide on orthamidocinnamic acid at 100°, 
a compound is obtained which is probably orthocarbocinnamyldithio- 
carbamic acid, CSSH-NH-C,H,yCH:CH-COOH; it crystallises from 
water in white, microscopic prisms, melts at 185—187°, and is soluble 
in ammonia but insoluble in hydrochloric acid. 

Metathiocyanamidocinnamic acid is prepared by the action of thio- 
cyanic acid on metamidocinnamic acid ; it crystallises from alcohol, 
melts at 148—149°, and is very readily soluble in water and alcohol 
in the cold. The corresponding para-derivative crystallises from water 
in pale, yellowish-brown needles, which remain unmelted at 272°, 
but decompose on suddenly heating. It yields a white silver salt. 
On evaporating an aqueous solution, and heating the residue for some 
time at 100°, parathiouramidocinnamic acid is obtained as a yellow 
substance insoluble in alcohol ; if remains solid at 273°, but melts with 
gas evolution when heated on platinum foil. J. B. T. 


Aromatic Alkyl Ketones; their Oxidation by Potassium 
Permanganate. By A. Curaus (J. pr. Chem. [2], 42, 508—516; com- 
pare Abstr., 1890, 769, 979).—Paracymyl methyl ketone [Me : Ac: Pr 
= 1:2: 4] is a nearly colourless oil which boils at 249—250° (un- 
corr.), and does not solidify at —10°.. The oxime was obtained. The 
phenylhydrazide forms lustrous, colourless needles which melt at 134° 
(uncorr.). By reduction with zinc-dust in alcoholic potash, the ketone 
yields paracymylmethylcarbinol [Me : Pr : CHMe‘OH = 1: 4: 2], an 
uncrystallisable oil which boils above 300°. The constitution of this 
ketone is settled by the fact that it yields methylisophthalic acid 
[Me : (COOH), = 1:2: 4] (m. p. 332°), identical with Jacobsen’s 
A-xylidenic acid (Abstr., 1882, 188) ; the potassium (with 2 mols. H,O), 
barium (with 2 mols. H,O), and silver (with 1 mol. H,O) salts of this 
acid, and the chloride, and the amide are described ; further oxidation 
converts this acid into trimellitic acid [1 : 2 : 4] (m. p. 210°, uncorr.). 

Paracymylglyoxylic acid [Me : CO;COOH: Pr = 1: 2: 4], obtained 
by oxidising the ketone in the cold with potassium permanganate, is 
a thick, yellow oil; it decomposes at 220°, and dissolves in the usual 
solvents except water; the calcium (with 2 mols. H,O), barium (with 
1 mol. H,O), and silver salts were obtained. When reduced with 
sodium amalgam, this acid yields paracymylglycollic acid 


[Me : CH(OH)-COOH : Pr = 1: 2: 4}, 


which forms crystals melting at 124° (uncorr.), and soluble in the 
usual solvents, except cold water; the sodium, potassium, calcium 
(with 24 mols. H,O), barium (with 3 mols. H,O), silver, copper (with 
8 mols. H,O), and lead salts are described. 

By heating paracymyl methyl ketone with ammonium sulphide in a 
sealed tube paracymylacetamide [Me : Pr: CH,CONH, = 1: 2: 4] is 
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obtained ; this crystailises in thin, lustrous scales, melts at 123° (un- 
corr.), sublimes, and dissolves in the usual solvents, except cold water. 
Paracymylacetic acid is obtained by saponifying the amide ; it crystal- 
lises in flat, lustrous, colourless needles which melt at 70° (uncorr.), 
and dissolve in the usual solvents, except cold water; the sodium (with 
2 mols. H,O), potassium (with 14 mols. H,O), calcium (with 4 mols. 
H,0), barium (with 6 mols. H,O), and silver salts are described. 
A. G. B. 

Benzoic Fluoride. By E. Guenrz (Compt. rend., 111, 681—682). 
—This compound can be prepared by Moissan’s reaction. Silver 
fluoride and benzoic chloride in equivalent proportions are heated in 
a sealed tube at 190° for five to six hours. The product is distilled 
from the silver chloride, and even if excess of silver fluoride has been 
used, the liquid must be heated again in a sealed tube with more 
silver fluoride, in order to ensure the complete decomposition of the 
benzoic chloride. 

Benzoic fluoride is a colourless liquid with an odour resembling that 
of benzoic chloride, but much more irritating. It boils at 145°, burns 
with a smoky flame with a blue edge, is heavier than water, by which 
it is decomposed into benzoic and hydrofluoric acids, and is rapidly 
decomposed by solutions of alkalis, especially on heating. Benzoic 
fluoride attacks glass with great rapidity, with formation of silicon 
fluoride, an alkaline fluoride, and benzoic anhydride. C. H. B. 


Conversion of Cinnamic into Isocinnamic Acid. By E. 
Ervenmeyer (Ber., 23, 3130—3131).—Since both a- and #-bromo- 
cinnamic acid yield benzaldehyde on oxidation, the bromine atom must 
be in the a-position in both compounds; it is probable, therefore, that 
the so-called 8-bromocinnamic acid corresponds with isocinnamic acid 
and the «-bromo-acid with cinnamic acid. This view is rendered very 
probable by the fact that when the B-acid is treated with hydrogen 
under certain conditions, it yields isocinnamic acid and variable quan- 
tities of cinnamic acid; the iso-acid obtained in this way exhibits all 
the properties of the natural isocinnamic acid discovered by Lieber- 
mann. F. S. K. 


Metaxylalphthalide. By E. Heimann (Ber., 23, 3157—3168). 
—Metatoluylacetic acid is prepared by heating metatoluylacetonitrile 
with three parts of concentrated hydrochloric acid at 100° for 4—5 
hours. On fusing metatoluylacetic acid with an equal weight of 
phthalic anhydride, together with a small quantity of anhydrous 
sodium acetate, water and carbonic anhydride are eliminated, and a 


substance with the formula co<? H,> C:CH:C.HiMe is formed ; if 
/6tt4 


the group CH-C,H,Me is termed zylal, then this compound would be 
called metaxylalphthalide. It crystallises from alcohol in pale-yellow 
needles melting at 152—153°, and is very sparingly soluble in the 
ordinary media; the yield is 64 per cent. of the theory. On treat- 
ment with potash, xylalphthalide is hydrolysed, and the unsaturated 
acid which is first formed changes spontaneously into the com- 


pound C,H,Me’CH,°CO-C,H,-COOH ; this is deposited from alcohol 
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on the addition of water, in long, lustrous crystals which melt at 
111—112°. The corresponding oximidolactone, 


CO< OW DCC H,C.H.Me, 


is prepared by the action of hydroxylamine on the acid, and crystal- 
lises from dilute alcohol in white, lustrous needles which melt at 
133—134°, and are insoluble in alkalis. 

By the action of alcoholic ammonia on xylalphthalide, methylde- 
o«ybenzoincarboxylamide is formed; it is difficult to isolate and readily 
loses the elements of water, metaxylalphthalimidine, 


CO< G7 >C:CH-C.HMe, 
6444 
being obtained ; this crystallises from alcohol in needles which melt 
at 165°. Nitro-xylalphthalimidine, co< Sls c:0(N0,)-C.HMe, is 


prepared by the action of nitrous acid on xylalphthalimidine; it crys- 
tallises from alcohol in yellow, lustrous needles, and melts at 
157—159°. The reaction is explained by assuming that an unstable 
dinitro-derivative is first formed, from which the mononitro-compound 
is produced by the elimination of nitrous acid. Dinitro-xylalphthalide, 


CO<G Fy >C(NO,)-CH(NO,)-CoHMe, is prepared by the action of 


nitrous acid on xylalphthalide, and crystallises from acetic acid in 
white, lustrous, rhombohedral plates, which soften at 125° and melt 
at 133° with evolution of gas. Nitro-xylalphthalide, 


co<2= >0:0(NO.)-C,H.Me, 


is prepared by heating the previous compound with dilute alcohol ; 
it erystallises in yellow, lustrous needles, and melts at 144° with 
decomposition. 

Nitro-xylalphthalide is dissolved in potash, and the solution acidified 
with hydrochloric acid ; the product consists of a mixture of phthalic 
anhydride and metatoluylnitromethane, C.H,Me‘CH,NO,; this com- 
pound is separated by distillation in a current of steam, and is a 
yellow, viscid liquid which decomposes on distillation, has a peculiar, 
offensive smell, and yields metaxylylamine on reduction. 

Nitro-xylalphthalide is decomposed on heating at 190°, phthalic 
anhydride and metatoluyl isocyanate being formed; the latter is a 
colourless, oily liquid, which boiis at 190—200°, and yields metatoluyl- 
carbamide on treatment with ammonia; the vapour rapidly attacks 
the eyes. By the action of phosphorus and hydriodic acid on nitro- 
xylalphthalide, a compound is obtained which is isomeric with xylal- 
phthalide, and is therefore termed iso-xylalphthalide; it is slowly 
deposited from alcohol in long, slender, white crystals, which melt at 
92—93°. The —— of the compound is probably represented 

C.Hy 
by the formula to—o-" — 
Iso-xylalphthalimidine, O.Hy ope GH: is prepared by heating 
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the previous compound with alcoholic ammonia at 100°; crystallises 
in small, lustrous needles, melts at 196°, and is very sparingly soluble 
in the ordinary media, Metatoluylchloroisoquinoline, 


CCIN 
CH = C-C.H, 
is obtained by the action of phosphorus oxychloride on the previous com- 


pound; it crystallises in white, lustrous needles, and melts at 43—44°. 
On heating with hydriodic acid at 170°, and treating the product 


CeHi< 


H:N 
with potash, metatolylisoquinoline, OH< ony bs. CH.’ is formed as a 
° 7 7 


colourless, viscid liquid, which crystallises after some time, and melts 
at 51—52; it is deposited from methyl alcohol in long, lustrous 
needles. The picrate, hydrochloride, sulphate, and platinochloride are 
all crystalline. J. B. T. 


Isogallic Acid Phenylhydrazide. By C. Bérrincer (Annalen, 
259, 373—377).—The phenylhydrazine derivatives of tannin and 
gallic acid (Abstr., 1890, 163) are very similar in properties, and have 
the same reducing power as regards alkaline copper solutions; when 
the tannin derivative is heated with hydrochloric acid at 120°, it is 
decomposed into gallic acid, phenylhydrazine, and a very small quantity 
of a reddish-yellow, crystalline, neutral substance; the author names 
it, therefore, isogallic acid phenylhydrazide. 

Isogallic acid phenylhydrazide is converted into an unstable acetyl 
derivative on boiling with acetic anhydride; it is completely decom- 
posed by boiling alkalis, a property which it has in common with 
gallic acid phenylhydrazide. F. S. K. 


Condensation Products of Amido-acids with Benzene- 
sulphonic Chloride. By S. G. Henin (Ber., 23, 3196—3199; see 
also Hinsberg, this vol., p. 49).—For the preparation of the above 
condensation prodacts, the amido-acid is dissolved in aqueous potash, 
and an equivalent quantity of benzenesulphonic chloride added in 
small portions alternately with caustic potash, warming and shaking 
well during the process. After filtering, if necessary, the liquid is 
acidified, and the product, being, as a rule, sparingly soluble in cold 
water, may then be readily purified. 

Alanine yields the compound SO,Ph-NH-C,H,COOH, crystallising 
from hot water in slender needles ; this melts at 126°, but forms an oil 
under water at 100°, and is readily soluble in hot water, alcohol, 
ether, and ethyl acetate. 

The leucine compound, SO,Ph:-NH:C;H,COOH, crystallises in 
beautiful, long needles which melt at 86°, and are less soluble in water 
than the foregoing compound, but readily soluble in alcohol, ether, 
acetic acid, and chloroform. 

The aspartic acid derivative, SO,Ph-NH-C,H;(COOH), crystallises 
in splendid, rhomboidal crystals melting at 170°. 


The alutamine compound, SO,Ph‘NH-C;H,(COOH)., does not 
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separate on the addition of an acid, but must be extracted with 
ether, and on the evaporation of this it remains as a syrup which 
gradually solidifies over sulphuric acid, but is not thus obtained quite 
pure. It is distinguished from the other condensation products by 
its ready solubility in water. 

Tyrosine yields two compounds, one of which is sparingly, and 
the other readily, soluble in water. The former has the composition 
SO,Ph:NH-C,H;(C,H,OH)-COOH, but the latter has not been ob- 
tained pure. 

Tolueneparasulphonic chloride also readily forms condensation pro- 
ducts with amido-acids. Moreover, fibrin, after treatment with 
pancreatic juice, combines with benzenesulphonic chloride, forming an 
oil, but it is uncertain whether this is a mixture or not. 

An attempt was made to prepare benzenesulphoneglycocine, 
SO,Ph:-NH-CH,°COOH, by feeding dogs with sodium benzenesulphon- 
ate, a process corresponding to the preparation of hippuric acid from 
sodium benzoate. The results obtained, however, were negative, as 
were similar experiments in the human organism. - H. 


Benzenesulphinic Acid and Ethylsulphinic Acid. By W. 
AvuTENRIETH (Annalen, 259, 362—364).— Pure, dry benzenesulphinic 
acid does not readily undergo oxidation on exposure to the air; its 
sodium salt is very stable, and is not decomposed to any appreciable 
extent when its aqueous solution is heated at 180° for 12 hours. 

Ethylsulphinic acid is best prepared by oxidising ethyl mercaptan 
with potassium permanganate, converting the sulphonic acid thus 
produced into the chloride, and reducing the latter with zinc-dust in 
alcoholic solution. The pure acid is unstable, but the dry sodium 
salt is only slowly oxidised on exposure to the air. F. 8S. K. 


Sulphone Derivatives of the Crotonic Acids. By W. Aurrn- 
RIETH (Annalen, 259, 332—357).—,-Phenylsulphoneisocrotonic acid, 
CH;C-SO,Ph 

H:C-COOH 
aqueous solution of sodium f-chlorisocrotonate with sodium benzene- 
sulphinate at 140—-150° for six to eight hours, precipitating the acid 
with sulphuric acid, and then extracting with ether. It can also 
be obtained by treating ethyl f-diphenylsulphonebutyrate with 
cold, concentrated potash (compare next abstract); the yield is 
almost quantitative in both cases. It crystallises from water in 
needles, melts at 126—127°, and decomposes at a higher tempera- 
ture; it is moderately easily soluble (1 in 20) in boiling, but only 
sparingly (1 in 390 at 15°) in cold, water. It is decomposed by tin 
and warm concentrated hydrochloric acid with liberation of mer- 
captan, and boiling alkalis decompose it completely with elimination 
of benzenesulphinic acid, but it is not acted on by bromine in boiling 
chloroform solution. The pofassiwm salt, CjyH,SO,K + 3H,0, crys- 
tallises from water in large, transparent, efflorescent plates, and is 
readily soluble in water and alcohol. The barium salt, (CyH,SO,).Ba 
+ 23H,0, magnesium salt (with 6 mols. H,0), and zinc salt (with 
6 mols. H,O) crystallise well, and are moderately easily soluble in water. 

p2 


, can be prepared by heating a moderately concentrated 
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The silver salt, C)H,;SO,Ag, crystallises from water in well-defined 
plates, and decomposes suddenly at 240—245°, The ethyl salt, 


C,H,SO,Et, is a colourless oil. 
SO,Ph-C-Me 
H-C-COOH 


heating an aqueous solution of the sodium salt of 8-chlorocrotonic 
acid with sodium benzenesulphinate at 160—180° for eight hours; 
the yield is quantitative. It crystallises from water in lustrous 
plates, melts at 158° with previous softening, and is moderately easily 
soluble in ether, alcohol, and benzene, but only very sparingly in light 
petroleum; it is soluble in 262 parts of water at 15° and in 38 to 
4 parts of boiling water. When heated at 200—210° for 20 hours, it 
is completely converted into the isomeride (m. p. 127°) described 
above, but attempts to bring about this intramolecular change by 
means of sulphuric acid, iodine, alcohol, and water were unsuccessful. 
The potassium salt, CjH,SO,K + 14H,0, is deliquescent, and does 
not crystallise well. The bariwm salt, (CjH,SO,).Ba + H,0, is very 
readily soluble in‘ water. The magnesium salt (with 7 mols. H,0) 
and the zine salt (with 6 mols. H,O) separate from water in large, 
transparent crystals. The copper salt forms small crystals containing 
1 mol. H,0. The silver salt, C\yHySO,Ag, crystallises from water in 
very small needles, and decomposes suddenly at 198—200°. 
CHsC-SO.Et 
H-C-COOH 
treating ethyl A-diethylsulphonebutyrate (compare Baumann, Abstr., 
1887, 123) with potash in the cold, or by heating sodium #-chloriso- 
crotonate at 140—150° with sodium ethylsulphinate in aqueous solu- 
tion. Itseparates from cold water in well-defined crystals, melts at 
98°, and is readily soluble in alcohol, ether, chloroform, and water, 
but only moderately easily in benzene. It is slowly decomposed by 
alkalis into tetrolic acid and ethylsulphinic acid, and when treated 
with tin and hydrochloric acid it yields mercaptan, but it is not acted 
on by bromine in boiling chloroform solution. The silver salt, 
C.H,SO,Ag, forms large, well-defined crystals, and decomposes on 
exposure to light; the other metallic salts do not crystalliso well. 
The ethyl salt, CsH\SO,, is a colourless oil which cannot be distilled. 
The stereochemical isomeride of f-ethylsulphoneisocrotonic acid 
could not be obtained. F. 8S. K. 


, is prepared by 


B-Phenylsulphonecrotonic acid, 


B-Ethylsulphonetsocrotonic acid, , can be prepared by 


Sulphur Derivatives of Ethyl Acetoacetate, Ethyl Methyl- 
acetoacetate, and Ethyl Ethylacetoacetate. By W. AurenrieTH 
(Annalen, 259, 365—373).—Ethyl B-diphenylsulphonebutyrate, 
CMe(SO,Ph)."CH,,COOEt, can be obtained by adding sulphuric acid 
and potassium permanganate to a benzene solution of ethyl S-dithio- 
phenylbutyrate (compare Baumann and Escales, Abstr., 1886, 878) 
until a permanent coloration is produced. It separates from alcohol 
in well-defined, lustrous crystals, melts at 97°, and is readily soluble 
in hot alcohol, ether, and benzene, but only sparingly in cold alcohol, 
and insoluble in water; when treated with potash, it is converted 
into 8-phenylsulphoneisocrotonic acid (compare preceding abstract). 
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Ethyl a-ethyl-B-diethylsulphonebutyrate, CMe(SO,Et),-CHEt-COOEt, 
is formed when ethyl «-ethyl-8-dithioethylbutyrate, the condensation 
product of ethyl mercaptan and ethyl ethylacetoacetate, is oxidised 
ina similar manner. It crystallises from boiling water in lustrous 
plates, melts at 87—88°, and is readily soluble in ether, benzene, and 
alcohol; it is not acted on by concentrated potash or ammonia in the 
cold, but on boiling with potash, it is gradually decomposed, yielding 
small quantities of an acid melting at 102—103°, the nature of. which 
could not be determined. 

Ethyl a-methyl-B-diethylsulphonebutyrate, prepared in like manner, 
crystallises from water in plates, melts at 79°, and is only sparingly 
soluble in cold, but readily in hot, water; it is not acted on by cold 
alkalis, but when boiled therewith, it is completely decomposed. 

Ethyl a-ethyl-B-dithiophenylbutyrate, CMe(SPh).,CHEt-COOEt, is 
obtained when hydrogen chloride is passed into a mixture of ethyl 
ethylacetoacetate and phenyl mercaptan. It separates from alcohol 
in large, transparent crystals, melts at 70—71°, and is readily soluble 
in benzene, alcohol, and ether, but insoluble in water. 

Ethyl «-ethyl-B-diphenylsulphonebutyrate, CyHS,0,, prepared by 
oxidising the preceding compound in the manner described above, 
separates from alcohol in crystals, melts at 111°, and is insoluble in 
water, but readily soluble in alcohol, benzene, and ether ; when boiled 
with potash, it yields only a trace of an acid. F. S. K. 


Indene and Cinnamene in Coal-tar. By G. Kraemer and 
A. Spinxer (Ber., 23, 3276—3283 ; compare Abstr., 1890, 496).—The 
higher fractions of the light oils obtained from coal-tar contain a 
hydrocarbon of the composition C,H,, to which the authors give the 


name indene, as it has the constitution C;H,< a SCH. 
2 


This compound is isolated in the following manner from the frac- 
tions boiling at 176—182°, the yield of the pure substance being 
about 20 per cent. of the crude oil employed :—A quantity of picric 
acid, sufficient to combine with the unsaturated compounds (deter- 
mined by titrating a portion of the oil with bromine), is dissolved in 
the hot liquid, the crystalline precipitate, which contains as impuri- 
ties all the naphthalene and a little cumarone, is treated with steam, 
and the indene in the distillate purified by precipitation with picric 
acid in toluene solution. The picrate is obtained in this way in 
golden needles melting at 98°; it decomposes slowly on exposure to 
the air, but quickly when heated with water, and it explodes when 
heated in the dry state. 

Indene is a colourless oil of sp. gr. 1°O4drat 15°, which turns yellow- 
ish on keeping, the colour disappearing again on exposure to light ; it 
boils at 179°5—180°5° (corr.), is converted into a resinous compound 
(parindene) by concentrated sulphuric acid in benzene or ethereal 
solution, and into a very insoluble, infusible substance, which con- 
tains a large quantity of sulphur, by energetic treatment with concen- 
trated sulphuric acid. On oxidation with boiling 30 per cent. nitric 
acid, it yields phthalic acid. The dibromide, C,H,Br2, prepared by 
treating the hydrocarbon with the theoretical quantity of bromine in 
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ethereal solution, forms transparent, prismatic crystals, melts at 
43—45°, and is readily soluble in all ordinary solvents except water and 
light petroleum ; it readily undergoes spontaneous decomposition with 
evolution of hydrogen bromide and formation of a resinous substance. 

Indene hydroxybromide, C,H,BrO, is formed when the dibromide is 
warmed with water or boiled with 10 per cent. alcohol ; it crystallises 
in colourless needles, melts at 130—131°, and is soluble in water and 
alcohol. 

Hydrindene, C,H, is obtained when indene is reduced with sodium 
and alcohol; it is a colourless oil of sp. gr. 0°957 at 15°, and boils at 
176—176°5° (corr.). It forms a sulphonic acid, the salts and amide of 
which are very like the corresponding derivatives of benzenesulphonic 
acid. 

Cinnamene can be isolated from coal-tar in the form of the crystal- 
line dibromide, C,H,Br., by treating well-cooled, crude xylene with 
bromine and evaporating the solution. 

The red coloration which is produced on dissolving impure 
naphthalene in sulphuric acid is due to the presence of indene, and 
the red coloration observed in the case of phenol is probably due to 
a similar cause. F. S. 


Synthesis of Indigo with Phenylglycocine. By K. Heumann 
(J. pr. Chem., [2], 42, 520).—The author claims priority as to the 
method for the synthesis of indigo published by Lederer (this vol., 
p- 75), he having already patented the method. Lederer is mistaken 
in supposing that indigo is left when the melt is dissolved in water or 
dilute sulphuric acid; any that may be formed is only produced by 
oxidation by the air; some substance like indigo-white is the actual 
product of the fusion, and oxidation is necessary to convert this into 
indigo. The author is further investigating the subject. 

A. G. B. 

Synthesis of Indigo from Anilidoacetic Acid. By A. Breper- 
MANN and R. Leprtir (Ber., 23, 3289—3291).—Aniline and chlor- 
acetic acid are mixed together in molecular proportions and fused 
with 3—4 parts of soda, together with sufficient water to forma 
paste; as soon as the mass becomes orange-coloured, it is quickly 
cooled, dissolved in water, and the solution oxidised by means of a 
current of air; indigo is at once deposited, the yield being 9°5 per 
cent. It is probable that in the first instance anilidoacetic acid is 
formed ; two molecules then combine together with elimination of 
water and hydrogen. Indigo may also be obtained by the fusion of 
anilidoacetic acid and sodium, the product being then oxidised with 
air as before. Indigo is directly prepared by the fusion of a mixture 
of oxanilic acid and anilidoacetic acid in molecular proportion with 
excess of soda; the yield is a little less than with anilidoacetic acid 
alone. J. B. T. 


Condensation of Cinnamene with Methylbenzene Deriva- 
tives. By G. Krarmer and A. Sprtker (Ber., 23, 3169—3174).— 
Crude xylene containing cinnamene is treated with concentrated sulph- 
uric acid, when two layers of liquid are formed, the heavier of which 
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contains sulphonic acids. The lighter oily portion is separated, washed 
with soda, and distilled in a current of steam; the residue after fraction- 
ation in a vacuum, yields phenyltoluylpentane, CH,Ph-CH,*CH,"C,H,Me; 
this is a colourless, viscid liquid which boils at 293—294°, and has a 
sp.. gr. of 0°987 at 15°. It is probable that in the first instance 
cinnamene and sulphuric acid combine to form an additive com- 
pound, which then condenses with xylene according to the equa- 
tion CH,Ph-CH2SO,H + 2C;H,Me, = CH,Ph-CH.°CH.,C,H,Me + 
UsH;Me."SO,H + H,O0. It is found that other methylbenzene deri- 
vatives condense with cinnamene in a similar manner, but benzene 
itself does not react in this way. On passing the vaporised substance 
through heated tubes, hydrogen and methane are eliminated, and 
methylanthracene (m. p. 200°) is formed; the yield is 62°5 per cent. 
of the substance employed. 

Corresponding anthracene derivatives are obtained from the con- 
densation products of cinnamene and toluene, metaxylene, and 
pseudocumene respectively. 

The authors point out the bearing of their work on the theories 
regarding the formation of the higher boiling constituents of coal tar, 
and conciude with some polemical remarks on the Duismore process 
for the manufacture of coal gas. J. B. T. 


Cinnamene Derivatives of Aromatic Hydrocarbons and 
their Conversion into Anthracene and Methylanthracenes. 
By G. Kraemer, A. Sprtker, and P. Epernarpt (Ber., 23, 3269— 
3276; compare preceding abstract)—The compounds formed by 
the condensation of cinnnamene with xylene are most probably <£-, 
and not ay-derivatives of propane as was previously supposed ; this 
view would explain their ready transformation into anthracene 
derivatives. 

Metaxylenecinnamene («B-phenylmetatoluylpropane), 


CHMePh:CH,°C,H,Me, 


prepared by gradually adding concentrated sulphuric acid to a 
mixture of metaxylene and cinnamene, is a colourless, feebly 
fluorescent oil of sp. gr. 0°987 at 15°; it boils at 240° under a pressure 
of 110 mm., and at 311—312° (corr.), and is miscible with alcohol, 
ether, benzene, and light petroleum, but insoluble in water. When 
passed through a red-hot tube, it is almost completely converted into 
methylanthracene (m. p. 207°). 

Paraxylenecinnamene (a«B-phenylmetatoluylpropane), C\eHis, obtained 
from paraxylene in like manner, boils at 302—303° (corr.), and 
resembles the preceding compound very closely. 

Ortho-xylenecinnnamene(28-phenylorthotoluylpropane), C,.His, boils 
at 316--317° (corr). 

Pseudocumenecinnamene (aB-phenylxylylpropane), 

CHMePh:CH,’C,H;Me,, 
is obtained by the condensation of cinnamene with trimethylbenzene ; 
it boils at 324° (corr.) and is readily converted into dimethyl- 
anthracene (m. p. 235°). 
Toluenecinnamene («f-diphenylpropane), CHMePh:CH,Ph, pre- 
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pared from toluene in like manner, is a colourless liquid boiling at 
291—293° (corr.) ; when heated strongly, it yields only small quanti- 
ties of anthracene. 

Condensation products of benzene with cinnamene could not be 


obtained. |. = a 


Condensation Products of Paranitrobenzyl Cyanide. By P. 
Remse (Ber., 23, 3133—3136).—A compound of the constitution 
CHPh:C(CN)-C.H, NO, is formed when sodium ethoxide is gradually 
added to a mixture of paranitrobenzyl cyanide (1 mol.) and benzal- 
dehyde (1 mol.) until a blue coloration is produced. It crystallises 
from alcohol in yellow needles, melts at 175—176°, and is soluble in 
glacial ucetic acid, benzene, and chloroform, but only sparingly in 
alcohol and ether, and insoluble in water. 

The condensation product obtained in like manner from orthonitro- 
benzaldehyde and paranitrobenzyl cyanide has the composition 
C,\;H,N;0,; it crystallises from glacial acetic acid in large, yellowish 
needles, melts at 184—185°, and is soluble in chloroform, benzene, 
alcohol, and ether, but insoluble in water. 

Metanitrobenzaldehyde and paranitrobenzyl cyanide also condense 
to form a compound of the composition C,;H,N;0,, which crystallises 
from alcohol in yellow needles, melts at 195°, and is soluble in most 
ordinary solvents except water. 

A compound of the constitution OMe-C,H,yCH:C(CN)-C,HyNO, 
can be obtained by treating anisaldehyde with paranitrobenzyl 
cyanide as described above; it crystallises from alcohol in yellow 
needles, melts at 165—166°, and is soluble in ether, benzene, and 
glacial acetic acid. 

The condensation product of cinnamaldehyde and paranitrobenzyl 
cyanide has the constitution CHPh:CH-CH:C(CN)-C,H,NO, ; it erys- 
tallises from glacial acetic acid in yellow needles, melts at 205—206°, 
and is soluble in benzene and chloroform, but more sparingly in 
alcohol and ether, and insoluble in water. 


Condensation of Unsaturated Hydrocarbons with Phenols. 
By W. Koenias (Ber., 23, 3144—3146).—When a mixture of iso- 
amylene and phenol is treated with a mixture of concentrated sulph- 
uric acid (1 vol.) and glacial acetic acid (9 vols.) at the ordinary 
temperature for 1 to 2 days, a considerable quantity of parisoamyl- 
phenol is formed, 

Hydroxydiphenylethane, CHMePh:C,;H,OH, is obtained when 
cinnamene is treated with phenol under the same conditions as those 
described above ; the yield is about 40 percent. The reaction product 
is submitted to distillation with steam and, as soon as the whole of 
the phenol has passed over, the receiver is changed, the residue 
heated to 160—170°, and the hydroxydiphenylmethane distilled with 
superheated steam; the oily product is then converted into the 
benzoyl derivative (m. p. 83°) by Baumann’s method, and the latter, 
after recrystallisation from alcohol, hydrolysed with alcoholic potash. 
The phenol obtained in this way solidifies on cooling, and forms a 
sodium derivative which crystallises in colourless needles. 
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Resorcinol seems to yield condensation products with amylene and 
with cinnamene just as readily as phenol. F. 8. K. 


Diphenyl Derivatives from Alkylquinols. By E. Norertine and 
P. Werner (Ber., 23, 3246—3252).—Diethyltoluquinol, CHH;Me(OEt)., 
can be obtained, together with the monethyl derivative, by heating 
toluquinol with ethyl bromide and sodium ethoxide in alcoholic 
solution for 5 to 6 hours at 130—140°; the two compounds are 
separated by treating the product with soda, in which the diethyl 
derivative is insoluble. It is a colourless liquid of sp. gr. 1°0134 
at 15°, boils at 247—249° (corr.), and solidifies at a low temperature, 
melting again at 8—9°; it is insoluble in water, but miscible with 
alcohol, ether, benzene, and chloroform in all proportions. 

Ethyltoluquinol, C;H;Me(OH)-OEt, is obtained when the alkaline 
filtrate from the preceding compound is acidified and then extracted 
with cold benzene; it crystallises from dilute alcohol in plates, 
melts at 116—117°, and boils at 253—287°. 

Diethoxydimethyldiphenylquinone (diethoxyditolylquinone), 

C.H.Me(OEt)-O 

C;-H:Me(OEt)-O’ 
is formed when the diethyl derivative described above is dissolved in 
« mixture of dilute acetic acid and sulphuric acid and a concentrated 
solution of sodium dichromate is gradually added. It crystallises from 
alcohol in greenish-black needles which melt at 139°, and, when 
crushed, give a reddish-brown powder; it is precipitated from its 
solution in boiling glacial acetic acid on the addition of water in 
reddish-brown flocks. It resembles very closely the cedriret-like 
oxidation product of the dimethyltoluquinol (compare Nietzki, 
Abstr., 1883, 465), than which it is, however, much more readily 
soluble in alcohol and glacial acetic acid. 

Diethy ltetrhydroxyditolyl, OH-C,H,Me(OEt)-C;H.Me(OEt)-OH, 
prepared by reducing the preceding compound with sulphurous 
anhydride in boiling alcoholic solution, crystallises from dilute alcohol 
in colourless needles, melts at 132—133°, sublimes with partial de- 
composition, and readily oxidises on exposure to the air; it is only 
sparingly soluble in water, but moderately easily in the ordinary 
organic solvents. 

Dimethoxyditolylquinone (compare Nietzki, loc. cit.) and diethoxy- 
ditolylquinone are reconverted into the corresponding quinols by 


_ phenylhydrazine, phenylhydrazinesulphonic acid, and sodium hydro- 


gen sulphite; attempts to convert the quinols into derivatives of 
diphenylene oxide were unsuccessful. 
Diacetyldimethoxyditolylquinol, 


OAc-C,H,Me(OMe)-C,H,Me(OMe)-OAc, 


is formed when dimethoxyditolylquinol is boiled with acetic an- 
hydride and sodium acetate; it crystallises in colourless needles, 
melts at 123°, and is readily soluble in glacial acetic acid, boiling 
alcohol, and benzene, but insoluble in water and alkalis. 
Bromodimethylquinol, C,H;Br(OMe)2, can be obtained, together 
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with the dibromo-derivative and a liquid boiling at 246—26U°, which 
is probably bromomethylquinol, by treating dimethylquinol with 
bromine (1 mol.) in cold glacial acetic acid solntion; it is a 
colourless oil of sp. gr. 1445 at 15°, boils at 262—263° (corr.), 
and is insoluble in water, but readily soluble in the ordinary organic 
solvents. When treated with potassium dichromate and sulph- 
uric acid under suitable conditions, it yields a very small quan- 
tity of a cedriret-like compound, which, on reduction, is converted 
into a colourless, crystalline leuco-compound. The nitro-compound 
NO,C,H.Br(OMe)., prepared by nitrating with acid of sp. gr. 1°4 
in well-cooled acetic acid solution, crystallises from glacial acetic acid 
in orange-yellow needles, and melts at 152—153°. Warm nitric 
acid converts dibromodimethylquinol (Habermann, Ber., 11, 1137) 
into a nitro-compound, which crystallises in orange prisms and melts 
at 188°. 

Dibromodimethylquinol, nitrobromodimethylquinol, nitrodibromo- 
dimethylquinol, and nitrodimethylquinol cannot be converted into 
cedriret-like compounds. 

Dimethylparaxyloquinol, CsH,Me,(OMe), [Me.: (OMe), = 1: 4:2: 5], 
prepared by heating paraxyloquinol with sodium methoxide and 
methyl iodide in methy] alcoholic solution for 8—10 hours, crystal- 
lises}from dilute alcohol in colourless plates, melts at 108°, and is 
soluble in ether, but insoluble in water. The corresponding 
diethyl derivative melts at 111—112°, and not at 105—106°, as stated 
by Stadel and Holz. 

Diethylmetaxyloquinol is a colouriess oil boiling at 240—249°. 
The corresponding ortho-compound, C,H,Me,(OEt), [Me, : (OEt), = 
1: 2:3: 4], forms colourless plates, melts at 68—69°, and is readily 
soluble in alcohol, benzene, ether, &c., but insoluble in water. 
Cedriret-like oxidation products cannot be obtained from the xylo- 
quinol derivatives described above. F.'S. K. 


Orthomethylbenzidine. By R. Hirscu (Ber., 23, 3222—3226). 
—Orthomethylbenzidine can be prepared in the following manner 
(compare D. R.-P. 54112) :—A solution of nitrobenzene (1 part) and 
orthonitrotoluene (4 parts) in alcohol (5 parts) is boiled with sodium 
hydroxide (about 0°5 part) and zinc-dust added until the solution 
becomes grey or bright yellow; the alcohol is then evaporated, the 
residue carefully treated with a quantity of hydrochloric acid just 
sufficient to dissolve the zinc hydroxide, but not the organic bases, 
and the solution filtered. The residue, which consists principally of 
hydrazobenzene and its homologues, is then dissolved in warm 
dilute hydrochloric acid to convert these compounds into the cor- 
responding benzidines, the excess of acid expelled from the filtered 
solution, the bases precipitated with sodium sulphate, and the sulph- 
ates decomposed with sodium carbonate. The mixture of the three 
bases (benzidine, orthotoluidine, and orthomethylbenzidine) obtained 
in this way is repeatedly extracted with boiling water, and the com- 
bined extracts carefully treated with dilute sulphuric acid to precipi- 
tate the sulphates of benzidine and orthomethylbenzidine ; these salts 
are decomposed, and the mixture of bases again extracted (5 times) 
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with boiling water (20 parts), when pure orthomethylbenzidine is 
deposited from the first two extracts, on cooling, in lustrous plates 
melting at 115°. It melts at about 90° under water, forms a diacetyl 
derivative melting at 310°, and a benzylidene derivative, which 


crystallises from alcohol in yellow plates, and melts at 217°. 
F. S. K. 


Diphenyl Bases. By E. Norrtina and P. Werner (Ber., 23, 
3252—3266).—Ditolyline hydrochloride, C,,Hj.N2,2HCI, is obtained, 
together with tolidine hydrochloride and other compounds, when 
orthohydrazotoluene is treated with warm concentrated hydrochloric 
acid (4 parts). The solution is heated to boiling, then allowed to 
cool, the tolidine hydrochloride and azotoluene separated by filtra- 
tion, and the filtrate concentrated by evaporation; after filterin 
again, the solution is rendered alkaline, extracted with ether, the 
ether evaporated, and the residue heated at 250° until free from 
orthotoluidine; it is then dissolved in hydrochloric acid, the di- 
tolyline reprecipitated from the filtered solution, extracted with ether, 
and converted into the hydrochloride by passing hydrogen chloride 
into the dried ethereal solution. This salt crystallises in colourless 
needles, and is very readily soluble in water, but only sparingly in 
hydrochloric acid ; in its aqueous solutions, bromine-water produces a 
slight, dirty-green coloration which changes to violet. The free base 
is a colourless, flocculent compound which rapidly oxidises on expo- 
sure to the air. The sulphate is very readily soluble. The colouring 
matters obtained from ditolyline do not dye cotton fibre. 

Parabromazobenzene (m. p. 82°), identical with the compound 
obtained by Janovsky and Erb (Abstr., 1887, 478) by brominating 
azobenzene, can be prepared from amidoazobenzene by Sandmeyer’s 
method; when treated with stannous chloride in alcoholic solution, it 
is converted into bromodiphenyline (bromobenzidine). 

Pariodazobenzene, C;,H,N,I, prepared in like manner, crystallises 
from alcohol in yellowish-brown needles, melts at 105°, and is soluble 
in ether and benzene, but insoluble in water. The corresponding 
hydrazo-compound crystallises in colourless needles melting at 
105—106°. 

Iododiphenyline hydrochloride, prepared by treating the azo-com- 
pound with stannous chloride in alcoholic solution, crystallises in 
colourless needles, and is readily soluble in water, but only sparingly 
in concentrated hydrochloric acid. Bromo- and iodo-diphenyline 
yield coloured azo-compounds which impart to unmordanted cotton 
only a very slight coloration. 

When metadiiodazobenzene is treated with hot concentrated hydro- 
chloric acid, it yields iodazobenzene and large quantities of benzidine. 
Azobenzeneparasulphonic acid is converted into hydrazobenzene- 
parasulphonic acid by hydrogen sulphide in ammoniacal solution, and 
not into benzidinesulphonic acid as stated by Griess (Annalen, 154, 
213) ; on treating the ammoniacal solution with hydrochloric acid, 
benzidine sulphate is precipitated. 

Ethoxyazobenzene, NPh:N-C,H,OEt, is converted into a base of 
the constitution NH,C,H,C,H;(OEt)-NH,, when it is treated with 
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the theoretical quantity of stannous chloride and hydrochloric acid in 
alcobolic solution ; the colouring matters obtained from this base do 
not dye unmordanted cotton. 


2 11 4 

Orthotolylazophenol, C;HyMe-N:N-C,HyOH, prepared by treating 
diazorthotolyl chloride (1 mol.) with an alkaline solution of phenol 
(1 mol.) and precipitating the product with an acid, crystallises from 
a mixture of benzene and light petroleum in dark-red or orange-yellow 
plates, melts at 102—103°, and is very readily soluble in alcohol, 
ether, benzene, and alcohol, but only sparingly in water and light 
petroleum. 

Orthotolyldisazophenol, (C;H,Me’N,).C.H;OH, is obtained when a 
larger quantity (2 mols.) of the diazochioride is employed in the above 
reaction ; it crystallises from alcoholic chloroform in slender, brown 
needles, melts at 146°, and is readily soluble in chloroform, but 
insoluble in water. 

Orthotolylazophenetoil, CsH,Me*N,"C,HyOEt, prepared by treating 
the phenol with sodium ethoxide and ethyl bromide, crystallises from 
alcohol in orange plates, melts at 53°, and is only sparingly soluble 
in water, but readily in alcohol, ether, benzene, and chloroform ; 
stannous chloride, in alcoholic solution, converts it into a diphenyl 
base from which fast dyes cannot be obtained. 

Paratolylazophenetoil, C;sH,.N20, crystallises from alcohol in large, 
golden plates, melts at 121—122°, and is insoluble in water and 
alcohol, but moderately easily soluble in cold alcohol, and readily in 
boiling alcohol, chloroform, &c. 

Puratolylhydrazophenetoil, C\sH,jsN,O, prepared by reducing the 
preceding compound with hydrogen sulphide in ammoniacal alcoholic 
solution, crystallises in colourless needles, and readily oxidises on 
exposure to the air; it is insoluble in water, but readily soluble in 
boiling alcohol. Acids do not convert it into a diphenyl base, but 
decompose it into toluidine and amidophenetoil. 

Phenylazorthocresetoil, NPh:N-C,H;Me-OEt, prepared from phenyl- 
azorthocresol, crystallises from alcohol in slender, orange needles or 
prisms, melts at 59°, and is soluble in benzene and ether, but in- 
soluble in water. The corresponding hydrazo-compound, C,;H,.N,0O, 
erystallises in colourless plates, melts at 76°, and is readily soluble in 
hot alcohol, but insoluble in water; it readily oxidises on exposure 
to the air, and it is decomposed by hydrochloric acid yielding a 
diphenyl base from which fast azo-dyes cannot be obtained. 

‘Bet 3 4 

Orthotolylazorthocresol, C;HyMe*N:N-C,H;Me-OH, crystallises from 
alcohol in red prisms, melts at 132°, and is soluble in benzene and 
ether, but insoluble in water. The hydrazo-compound, C,,.H»N,0, is 
a colourless, crystalline, substance which melts at 735°, and readily 
oxidises on exposure to the air; the diphenyl base, produced from 
the hydrazo-compound by intramolecular change under the influence 
of hydrochloric acid, does not yield any colouring matters which dye 
unmordanted cotton fibre. 

Orthotolyldisazorthocresol, (CsH,Me*N,),C,H,Me-OH, crystallises in 
slender, brown needles, melts at 148°5°, and is insoluble in water, 
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but soluble in alcohol, benzene, chloroform, and alcoholic soda. The 
ethyl derivative, C.;H.,N,0., prepared by treating the phenol with 
sodium ethoxide and ethyl bromide, crystallises in golden needles, 
melts at 102°, and is soluble in chloroform, benzene, and ether, but 
insoluble in water and alkalis. 


411 3 4 

Paratolylazorthocresol, CsHyMe-N:N-C,H;Me‘OH, forms orange 
crystals, melts at 163°, and is insoluble in water, but readily soluble in 
alcohol, ether, chloroform, and alkalis. The ethyl derivative, 
C,«H,.N.O, crystallises in orange needles, melts at 73—74°, and is 
veadily soluble in alcohol, ether, and benzene, but insoluble in water. 
The hydrazo-compound, C,,H»N,0, prepared by reducing the ethyl 
derivative, crystallises in colourless needles, melts at 87°, and is 
readily soluble in alcohol, but insoluble in water; it readily oxidises 
on exposure to the air, and when treated with hydrochloric acid it 
does not yield a diphenyl base, but is decomposed into an azo-com- 
pound and an amido-compound. 

Paratolyldisazorthocresol, C2,HaN,O, forms small, prismatic crystals, 
melts at 164°5°, and is insoluble in water, and only sparingly soluble 
in alcohol. The ethyl derivative, C.;H.,N,O, crystallises in yellow, 
microscopic needles, melts at 107—108°, and is soluble in hot ether, 
benzene, and chloroform, but insoluble in water and alkalis. 

Phenylazoparacresetvil, NPh:N-C,H;Me-OEt, prepared by heating 
the corresponding phenol with ethyl iodide and sodium ethoxide in 
alcoholic solution, crystallises from alcohol in red plates, melts at 
48°, and is soluble in ether and benzene, but insoluble in water and 
alkalis. The hydrazo-compound, C,;H,,N,0, crystallises in colourless 
needles, melts at 105°, and is soluble in alcohol, benzene, &c., but 
insoluble in water. 

Methylethoxybenzidine, NH,.°C,HyCsH,.Me(OEt)-NH., is formed 
when phenylhydrazoparacresetoil is treated with moderately con- 
centrated hydrochloric acid, and the hydrochloride produced decom- 
posed with ammonia. It crystallises from light petroleum in slender, 
colourless needles, melts at 107°, and is very sparingly soluble in 
water, but readily in ether and alcohol; its azo-derivatives dye un- 
mordanted cotton, but not so readily as the corresponding benzidine 
derivatives. 

Orthotolylazoparacresol, C,\4H,,N.O, forms red needles with a blue 
reflex, melts at 98°, and is soluble in alcohol and chloroform, but 
insoluble in water and dilute alkalis. The ethyl derivative, C,.H,.N.O, 
crystallises in red prisms with a blue reflex, melts at 82—83°, and 
resembles the preceding compound in its behaviour with solvents. 
The hydrazo-compound, C,H»N,O, prepared by reducing the ethyl 
derivative with hydrogen sulphide in ammoniacal alcoholic solution, 
crystallises in colourless plates, melts at 138°, and is insoluble in 
water, but soluble in alcohol. 

Dimethylethoxybenzidine, NH,*C,H,Me-C,H;Me(OEt)-NH,, is formed, 
together with a small quantity of the azo-compound, when the 
hydrazo-compound just described is treated with hot dilute sulph- 
uric acid; it crystallises from dilute alcohol in colourless needles, 
melts at 75°, and is readily soluble in alcohol, ether, and chloroform, 
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but only sparingly in water; it yields coloured azo-compounds which 
dye unmordanted cotton fibre. 

Paratolylazoparacresetoil, CisHN20, crystallises from alcohol in red 
needles, melts at 171°, and is readily soluble in ether and benzene. 
The corresponding hydrazo-compound, C\sH»N.O, forms colourless 
needles, melts at 153°, and is insoluble in water, but soluble in alcohol, 
benzene, &c.; when treated with hydrochloric acid, it yields a base 
which is analogous to diphenyline, and from which azo-compounds, 
having only a very feeble colouring power, are obtained. . 

F. S. K. 


Orthonitrophenylecinnamic Acid and Phenylhydrocarbo- 
styril. By A. OeiiaLoro and E. Rostint (Gazzetta, 20, 396—402). 
—Orthonitrophenyleinnamic acid, C\sH),NO,, is prepared by heating a 
inixture of dry sodium phenylacetate (1 mol.), orthonitrobenzaldehyde 
(1 mol.), and acetic anhydride (4 mols.) for six hours at 160°. The 
impure acid obtained is partially purified and then converted into 
the barium salt, (C,;H),NO,).Ba,5H,O, which crystallises in tufts of 
pale-yellow needles. The pure acid crystallises in small, pale-yellow 
prisms, begins to soften at 192°, and melts at 195—196°. It is 
sparingly soluble in water, but freely in hot alcohol; it also dissolves 
in ether and in benzene. From some of the alcoholic solutions 
obtained in the preparation of this acid, another barium salt may be 
obtained containing 8 mols. H,0. 

On reducing a diluted alcoholic solution of the acid with sodium 
amalgam, the product consists of a mixture of several substances 
which may be separated by fractional solution in water, dilute and 
absolute alcohol. The portion extracted by dilute alcohol crystallises 
in yellowish needles, melts at 173—174°, and has the composition of 
phenylhydrocarbostyril, CisH,sNO. It is very soluble in hot alcohol, 
moderately in chloroform and benzene, but only sparingly in ether 
and light petroleum. Attempts made to prepare hydrophenylindole 
from this compound by fusing it with potash were unsuccessful. 

S. B. A. A. 

Naphthyl Methyl Ketones. By A. Craus and H. Trersrezcen 
(J. pr. Chem. [2], 42, 517—519).—The crystals obtained by pro- 
longed cooling of a- naphthyl methyl ketone below 0° (Abstr., 1887, 
271) are B-naphthyl methyl ketone. 

B-Naphthyl methyl ketone is best obtained by acetylising naphthalene 
in the cold and with exclusion of direct sunlight ; the process is slow 
and the yield poor; it is freed from the a-ketone by crystallisation 
and pressure ; it sublimes with steam in small, transparent leaflets, 
melts at 51°5—52° (uncorr.), boils undecomposed at 301—303° 
(uncorr.), and dissolves freely in alcohol, ether, and chloroform. 
The oxime forms colourless crystals which melt at 145° (uncorr.), and 
the acetyl compound of this melts at 134°. The phenylhydrazide melts 
at 171° (uncorr.). 

a-Naphthyl methyl acetoxime melts at 114°, and a-naphthyl methyl 
ketone hydrazide at 146° (uncorr. ; compare Absir., 1887, 271). 

B-Naphthylglyoxylic (B-naphthoylformic) acid, obtained by oxidising 
the ketone with potassium permanganate, is a greenish-yellow oil 
which slowly crystallises and melts at 75° (?); it is pretty freely 
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so.uble in water; the barium salt is anhydrous; the potassium and 
calcium salts crystallise with 1 mol. H,O. By reduction, it yields 
p-naphthylglycollic acid, which crystallises in small needles, sublimes in 
long needles, and melts at 176° (uncorr.); it is little soluble in water ; 
its bariwm salt is anhydrous. 4-Naphthylglycollic acid melts at 
163° (uncorr.). 

B-Naphthylacetic acid is obtained by reducing the glycollic acid with 
hydriodic acid; it crystallises in lustrous, silvery leaflets which melt 
at 142° (uncorr.) ; its amide melts at 200° (uncorr.). A. G. B. 


Naphthasultonsulphonic Acids and «a-Naphtholsulphon- 
amidosulphonic Acids. By A. Berntnsen (Ber., 23, 3088—3096). 
—When naphthasultone, the “naphtholsulphonic acid-S.” of the 
Schéllkopf Aniline and Chemical Co.’s Germ. Pat. 40571, is sulphon- 
ated with concentrated sulphuric acid, and the melt poured into 
water, a-naphthol-é-disulphonic acid (“S. acid” [OH:SO;,H : SO;H 
= 1:4: 1’}) is obtained (Schéllkopf Co., loc. cit.). The author finds 
that this acid is not the immediate product of sulphonation, but 
results from hydration of the initially-formed naphthasultonsulphonic 
acid-6é. 

Naphthasultonsulphonic acid 6 is obtained as sodium salt when 
1 part of naphthasultone is gradually stirred into 8 parts of cooled 
5 per cent. anhydrosulphuric acid, left for about an hour until a 
portion is found to be completely soluble in water, and then stirred 
into an externally-cooled mixture of 12 parts of ice and 16 parts of 
saturated brine. The sodium salt, ° 0 >C,H;SO;Na + 3H.0, which 

2 


separates after some time, crystallises in thin scales or tables, is 
much more soluble in water than the sodium salt of naphtha- 
sultonsulphonic acid « (Abstr., 1890, 387), and in aqueous solution 
gives no colour reaction with ferric chloride. On treatment with 
alkalis or alkaline carbonates, or by boiling with dilute (5 per cent.) 
sulphuric acid, or prolonged boiling with water, it is converted into 
sodium 1: 4: l'-a-naphtholdisulphonate, whilst the latter, on treat- 
ment with suitable dehydrating agents, such as concentrated sulph- 
uric acid at 100°, yields the naphthasultonsulphonate. The solution 
in concentrated ammonia, on addition of hydrochloric acid, gives a 
precipitate of the sodium salt of naphtholsulphonamidosulphonic acid 6, 
OH-C,,H;(SO..NH,)*SO,Na + 2H,0, which crystallises in rhomb-like 
scales or plates, resembles the e«-compound (loc. cit.) in properties, 
and forms similar azo-dyes. 

The azo-dyes obtained from the salts of naphtholsulphonamido- 
sulphonic acid « give much bluer or redder shades, are less soluble 
in water, and crystallise better than those from 2-naphtholdisulphonic 
acid e«. The dyes formed by the action of diazotised xylidine, 
a-naphthylamine, and benzidine give respectively very blue-claret, 
wine-red, and bluish-violet shades, are scarcely affected by acids, and, 
on reduction with stannous chloride and hydrochloric acid, yield the 
sodium hydrogen salt of an amidonaphtholdisulphonic acid (probably 
OH: NH,:SO;H:SO;H = 1:2:3:1’). 

The azo-dyes obtained with diazotised xylidine dissolve in concen- 


216 ABSTRACTS OF CHEMICAL PAPERS. 


trated sulphuric acid with a magenta colour, which, after a short 
time, changes to yellow; a corresponding colour-change occurs also 
with the other dyes named, and is due to hydrolysis of the SO,-NH, 
radicle with the production of ammonia and the corresponding 
azo-colouring matters derived from a-naphtholdisulphonic acid ec. 
A more remarkable change is that brought about by alkalis. 
The bluish-red azo-dye obtained with diazotised xylidine, when 
warmed for a short time with alkalis or alkaline carbonates, changes 
colour to a bright reddish-yellow, and a corresponding change to 
yellow or red shades ensues under like conditions with the other dye 
stuffs named. The azo-dyes formed can be salted out from solution, 
and, unlike the parent colours, are very sensitive towards acids, 
changing colour to blue or violet, and thus resemble many of the 
amidoazo-dyes. Moreover, they crystallise well, are very soluble in 
water containing some alkali, and in an acid bath produce shades on 
wool which are distinctly bluer than those from the parent dyes. On 
reduction with stannous chloride and hydrochloric acid, the “ altered ” 
xylidine dye, which gives a cochineal shade on wool in an acid bath, 
yields a sparingly soluble compound, C,.H,N.S,0; + 2H,0, crystallis- 
ing in long, flat needles. This compound dissolves readily in alkalis, 
is precipitated from the alkaline solutions by acids, and by prolonged 
boiling with phenanthraquinol in acetic acid solution, forms an 
azine. It is a derivative of, but not identical with, 1:2:3:1’- 
orthonaphthylenediaminedisulphonic acid, and is regarded by the 


NH 
author as the anhydride, so >CwH,(NH,.)*SO;H, of this compound, 


the action of alkalis on the azo-dyes obtained from naphtholsulphon- 
amidosulphonic acid ¢ being represented thus :— 


NH 
NH,SO."C;.H,(OH)(SO;H)-NoR = by >CwHy(SO;H)-N,R + H.O. 
2 


Sodium hydrogen 1: 2 : 3: 1'-orthonaphthylenediaminedisulphonate, 
SO,H-C,H,(NH,)."SO,;Na + 3H,O, crystallises in small needles, is 
much more soluble than the salt of the anhydride, and forms an 
azine on treatment with phenanthraquinone. Ws Fe We 


Dinaphthyl Picrates. By R. Wrescuemper (Ber., 23, 3199— 
3201).—Of the dinaphthyl picrates, only the 2a-compound has pre- 
viously been prepared. a 8-Dinaphthyl picrate, CoH, + C.H;N;0,, 
may be readily obtained by mixing boiling alcoholic solutions of the 
hydrocarbon and picric acid, and crystallises in golden-yellow needles 
melting at 155—156°. For the preparation of B8-dinaphthyl picrate, 
the constituents must be dissolved in boiling benzene; the salt 
separates out on cooling in microscopic, orange prisms, which have 
the composition C.H,,2C;H,;N;0; The author regards the hydro- 
carbon obtained by Bischoff, by the action of methyl chloride on 
naphthalene in presence of aluminium chloride (Abstr., 1890, 1145), 
as probably identical with 88-dinaphthyl. H. G. C. 


Chrysidines. By A. Picrer and S. Erticu (Chem. Centr., 1890, 
ii, 850—351 ; from Arch. sci. phys. nat., Genéve [3], 23, 552).—The 
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authors have pursued the investigations already commenced by 
Pictet (Abstr., 1890, 390), and have studied the action of heat on 
the two benzylidenenaphthylamines, which are obtained by heating 
benzaldehyde with the two naphthylamines. By passing the vapour 
of these compounds through a red-hot tube, two new bases, of the 
formula C,,;H,N, are obtained, the constitutional formula being, 


HC 
probably, “i These bases, which correspond with the phen- 
10°46 
anthridines, and are similar to them in their properties, are, there- 


fore, a- and f-chrysidine. Their alkaline solutions have a blue 
fluorescence, they form yellow salts with acids, and the solutions of 
the latter have a green fluorescence. Reduction with tin and hydro- 
chloric acid converts them into secondary bases. a-Chrysidine melts 
at 108°, 8-chrysidine at 126°, J. W. L. 


Turpentine. By R. G. Dunwopy (Chem. Centr., 1890, ii, 241—242 ; 
from Amer. J. Pharm., Jane, 1890).—The author finds very consider- 
able variations in the specific rotatory power and the specific gravity 
of oil of turpentine. In 12 samples, the former varied from 2°60° to 
36°64° in a 200 mm. tube, before rectification, and from 3°90° to 
38°62° after rectification. The spevific gravity at 15° varied from 
0°856 to 0°S76 before, and from 0°851 to 0°873 after rectification. The 
oils commenced to boil at 155—159°, and the last portions distilled 
between 165° and 170° ; the principal part distilled at 160—162°. The 
author has not found Allen’s test with castor-oil, for the detection of 
petroleum in turpentine, of much value, since an admixture of 
65 per cent. of the former escaped detection by means of this test. 
In pure glacial acetic acid both petroleum and turpentine are perfectly 
miscible, but of acetic acid containing 1 per cent. of water, more and 
more is required for complete solution, the greater the proportion of 
petroleum which is present, as is shown in the following table :— 


Petroleum .....cccece ; &@@e + 5 7 8 c.c. 
Oil of turpentine...... 9 8 7 6 5 3 a « 
Acetic acid + 1 per 

CE TRE? cacevccess 40 660 80 110 150 230 270 ,, 


From the pitch remaining in the retort, after the distillation of the 
turpentine, the author has separated, with light petroleum, two well 
crystallised substances, the one being abietic acid, melting at 131°, 
and the other, a new substance, having the composition 72—72'8 per 
cent. carbon, 9°75—9°50 per cent. hydrogen, 18°25—17°70 per cent. 
oxygen ; and melting at 125—126°. J. W. L. 


Terpenes and Ethereal Oils. By O. Wauiacn (Annalen, 259, 
309—324).—Pinole glycol diacetate, Cyo$H,O(OAc),, is formed, together 
with pinole and pinole glycol, when pinole dibromide is warmed with 
sodium or silver acetate in glacial acetic acid solution ; the product 
is purified by fractional distillation under a pressure of 13 mm. It 
crystallises well from water, and melts at 97—98°. 

Pinole glycol, CjHiO(OH)., can be prepared by boiling the 
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diacetate with very dilute sulphuric acid, or by treating the bromide 
with freshly precipitated silver oxide; it crystallises from light petro- 
leum in needles, melts at 125°, is very readily soluble in chloroform, 
and is converted into the diacetate by boiling acetic anhydride. 
Pinole hydrate, CyH,,0., is obtained, together with cymene, when 
a well-cooled glacial acetic acid solution of crude pinole is saturated 
with hydrogen bromide, and then shaken with very dilute soda in the 
cold, in order to decompose the additive produet ; after separating 
the cymene by distilling with steam, the hydrate is extracted from 
the alkaline solution by shaking with ether. Pinole hydrate crystal- 
lises in needles or plates, melts at 131°, and is moderately easily 
soluble (1 in 30 at 15°) in water, but more readily in alcohol; it 
crystallises unchanged from boiling glacial acetic acid, bat when 
warmed with dilute sulphuric acid, it is converted into pure pinole. 
It is identical with the crystalline substance which was formed, as 
was first observed by Sobrero (Annalen, 80, 106), when oil of tur- 
pentine is exposed to direct sunlight in presence of oxygen (compare 
Armstrong, Proc., 1890, 99). Pinole, on oxidation with potassium 
permanganate, yields terebic acid and considerable quantities of 
oxalic acid and carbonic acid; pinole hydrate, under the same condi- 
tions, gives terpenylic acid, carbonic acid, and oxalic acid; pinole 
glycol seems to give the same oxidation products as the hydrate. 
Pure pinole is easily prepared by boiling a benzene solution of 
pinole dibromide with the theoretical quautity of sodium, in the form 
of fine wire, until decomposition is complete; the filtered solution is 
evaporated, and the residual pinole puritied by fractional distillation. 
Pinole tribromide, CwH,;Br;, is obtained in small quantities in 
the preparation of the dibromide from crude pinole; it crystallises 
from ethyl acetate in needles, and melts at 160° with decomposition. 
F. 8. K. 
Fenchole, an Isomeride of Camphor. By O. Wa.iacu and F. 
Harrmann (Annalen, 259, 324—331)—A liquid of sp. gr. 0°934, 
possessing a mange odour of camphor, and boiling at 190—1493°, can 
be isolated from oil of fennel; it has the composition CyH,.O, and is 
named by the authors fenchole. The whole chemical behaviour of 
fenchole is that of a position-isomeride of camphor, as will be. seen 
from the experiments described below ; it combines with bromine in 
well-cooled light petroleum solution, yielding a bright-red, crystalline, 
unstable additive product, which is reconverted into fenchole-on 
treatment with soda; it also yields with sodium, a solid compvund, 
which seems to be converted into an acid by carbunic anhydride. 
Fenchole oxime, CjHy-N-OH, erystallises from alcohol in slender 
needles, and from ethyl acetate in well-detined crystals, a:b :e= 
13047 : 1 : 055259, 8B = 76° 20’, which melt at 148—149°, and are 
very like those of campor oxime in appearance. The hydrochloriie, 
C,H,,NO,HCI, melts at 118—119°, and is decomposed by alcohol. 
The anhydride, CjH,;N, prepared by dissolvmg the oxime in dilute 
sulphuric acid, is a colourless liquid, boiling at 217—219°; it can be 
dis mguished from the anhydride of camphor oxime by the fact that 
it yields a crystalline hydrubromide, CyH,,N,HBr, which is, however, 
very unstable, 
gy 
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Tsofenchole oxime, C\H,,NO, is formed when fenchole oxime 
anhydride is boiled with alcoholic potash for five to six hours; it 
erystallises from alcohol in plates, melts at 113—114°, and is readily 
soluble in alcohol, ether, and acids, and moderately soluble in water. 

Fencholenic acid, CyHO., is obtained when isofenchole oxime is 
boiled with alcoholic potash for four days, but some of the oxime 
remains unchanged. It is an almost colourless liquid, boils at 
257—260°, and forms a sparingly soluble silver salt and a deliquescent 
ammonium salt. F. 8S. K. 


Rose-oil. By V. Marxovnixorr (Ber., 23, 3191).—Rose-oi! con- 
sists, as is well known, of liquid constituents and stearoptene. ‘The 
latter melts at 36°5°, and has all the properties of a paraffin; it 
is perfectly inodorous, and is, therefore, of no value with regard to 
the quality of the oil. The liquid foriion or eleoptene boils within 
narrow limits, and appears to be a mixture of two substances, C,H »O 
and C,H,.O, one of which is an alcohol, and forms the chief con- 
stituent of rose-oil. H. G. €. 


8-Methylpyridine. By C. Sroeur (Ber., 23, 3151—3157).—The 
product obtained by the distillation of strychnine or of brucine is not 
homogeneous. After purification, however, it yields A-methyl- 
pyridine, which boils at 142—143°, and is identical with the synthe- 
tical product from glycerol, acetamide, and phosphoric anhydride. 
The mercurochloride melts at 145—146°, the platinosochloride at 
257—257°5°, and the platinochloride at 201—2v2°. Ladenburg 


(Abstr., 1890, 1432) gives three melting points for this last compound 
(from synthetical 8-methylpyridine), which range between 191° and 
198°, and it is suggested that he had to deal with vary'ng mixtures of 
thetwo platinum compounds. Ladenburg’s theory of the constitution 
of pyridine, so far as it is based on the existence of two B-methyl 
derivatives, is thus proved to be erroneous. J. 


A New Class of Acridines: Phenylcarbazacridine. By D. 
Bizzarri (Gazzetta, 20, 407—417).—Phenylearbazacridine, CyH,,N, 
is formed when a mixture of pure carbazole (20 grams) with benzoic 
acid (15 grams) and fused zine chloride (45 grams) is heated for 
five hours at 120—130°, and the alcoh lic solution of the product 
precipitated with strong aqueous ammonia. The product when pure 
crystallises from alcohol in minute, white scales, turns green on 
heating to 150°, and melts at 186°5°. It dissolves in most of the 
ordinary solvents, but only sparingly in absolute alcohol, and not at all 
in water. It crystallises from benzene in groups of rectangular lamin, 
and from xylene in peculiar, spherical tufts, With acetic acid, it 
forms an intense green solution, which is dichroic when concentrated 
(0°25 per cent.), appearing emerald-green by reflected, and yarnet- 
red by transmitted light. It is not affected by boiling with alkalis, 
and only partially decomposed by heating with soda-lime. It is dis- 
solved by benzoic chloride, but not further affected. 

The methiodide, C\yH,N,Mel, prepared by heating the base with 
methy] iodide at 149°, crystallises in brownish-yellow plates. soluble in 

q 4 
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alcohol and aceticacid. From these solutions, the base is reprecipitated 
on the addition of water. Boiling alcoholic potash decomposes it 
into the free base, methyl alcohol, and potassium iodide. On gently 
heating, it is similarly split up into the base and methyl iodide. 

The hydrochloride forms emerald-green scales, soluble in acetic acid 
and in alcohol, but not in water. It dissociates even in alcoholic 
solution, and is only stable in presence of an excess of free hydro- 
chloric acid. It is completely decomposed by boiling water. The 
sulphate forms a green, shining mass, soluble in acetic acid and in 
alcohol, but not in water. It is gradually decomposed by boiling 
water, and the alcoholic solution is unstable in the absence of free 
sulphuric acid. The picrate and hydriodide crystallise in green 
plates decomposed by water, and forming unstable alcoholic solu- 
tions. The chromate crystallises in scales decomposed by water and 
alcohol. 

Benzoylcarbazole, CjpyH,;NO, is obtained by heating carbazole with 
benzoic anhydride at 240°. It crystallises from alcohol in white, 
acicular prisms, melts at 95°5°, dissolves in benzene, ether, &c., but 
only sparingly in alcohol. It is decomposed by alcoholic potash into 
carbazole and benzoic acid. Its formation and decomposition, together 
with the analogy to acetylcarbazole, establish for this compound the 
constitution C,,H,NBz. On heating it with zinc chloride at 130—150°, 
phenylcarbazacridine is formed. 

CoH; C.H; 


Phenylhydrocarbazacridine, CHPh<} H PNN<G H >CHPh, 
6°43 /6443 


prepared by reducing phenylcarbazacridine with zinc-dust, crystallises 
in yellowish leaves which turn brown and melt at 172°, and dissolves 
in acetic acid, alcohol, and ether, but not in water. It reduces silver 
nitrate in alcoholic solution, and picric acid imparts to it an orange 
coloration. It has no basic properties, but acids and potassium per- 
manganate convert it into phenylcarbazacridine. 

_ When carbazole is heated with benzoic acid and zinc chloride at 
150—160°, there is formed, besides the acridine described and resinous 
products, a compound of unknown constitution, which crystallises 
from boiling alcohol in tables which melt at 210°, and are stained 
yellow by picric acid. At 200—210°, no phenylearbazacridine is 
formed, the products consisting mainly of resins. At 280°, the mass 
is gradually carbonised. S. B. A. A. 


Thiazoles. By K. Hunacuer (Annalen, 259, 228—253; compare 
Hantzsch, Abstr., 1889, 413, 723, and 1890, 1238).—Thiopropionamide, 
C,H-N38, can be prepared by treating propionamide with phosphorus 
pentasulphide, as described by Hantzsch (loc. cit.) in the case of 
thiacetamide; the yield is, at the most, 10 per cent. of the amide 
employed. It crystallises in yellowish plates, melts at 42—43°, and 
is very readily soluble in benzene, but only sparingly in ether, alvo- 
hol, and water. one 

. -p- ] i 
a-Methyl-u-ethylthiazole, CMeN 
onamide is treated with chlora:etone in alcoholic solution, and the 


>CEt, is obtained when thiopropi- 
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product decomposed with soda. It is a colourless liquid, boils at 
159°5—160° (728°5 mm.), has an odour of pyridine, and is miscible 
with alcohol and ether, but is only sparingly soluble in cold water. 
The platinochloride, (CsH»NS)2,H2PtCl, forms small, yellowish-red 
crystals, and melts at 177° with decomposition. 

a-Phenyl-n-ethylthiazole, C,H,NS, is formed when thiopropion- 
amide is treated with bromacetophenone in like manner ; the product 
is dissolved in dilute hydrobromic acid, and the crystalline hydro- 
bromide, which is deposited from the filtered solution, decomposed 
with soda. The base is a colourless oil, of agreeable odour, boils at 
295° (729 mm.), and is insoluble in water, but miscible with alcohol 
and ether. The platinochloride, (C,,H,NS).,H,PtCh, forms light- 
yellow, microscopic crystals, and melts at 128—129° with decomposi- 
tion. The hydrobromide, C,,H,NS,HBr, erystallises in colourless 
needles, melts at 68—70°, and is decomposed by cold water or when 
kept over selphuric acid. 

u-Phenylthiazole, CH;NS, is formed when thiobenzamide is heated 
at 100° for several hours with dichlorether and sodium acetate in 
alcoholic solution; the dark, resinous product is extracted with 
dilute hydrochloric acid, the base liberated with soda, and distilled. 
It is a colourless oil boiling at 266-——-268° (732 mm.). The hydro- 
chloride, CHH;NS,HC1 + 2H,0, erystallises from dilute hydrochloric 
acid in plates, melts at 61—62°, loses its water over sulphuric acid, 
and is immediately decomposed by water. The platinochloride, 
(CyH;NS)..H,PtCl, + 2H,0, is a yellow, crystalline compound melt- 
ing at 173—175° with decomposition ; it loses its water at 110°. 
The picrate crystallises in yellow needles, melts at 124—125°, and is 
only very sparingly soluble in water, but readily in hot alcohol. 

a-Methyl-u-phenylthiazole, CH NS, prepared by treating thiobenz- 
amide with chloracetone in alcoholic solution, is an oil boiling at 
277°5—278° (724 mm.). 

ap-Diphenylthiazole, CjsH,NS, obtained from thiobenzamide and 
bromacetophenone in like manner, crystallises from alcohol in colour- 
less plates, melts at 92—93°, boils above 360° without decomposition, 
and is readily soluble in alcohol and ether; it is a very feeble base, 
but its salts are unstable and cannot be obtained in a pure con- 
dition. 

Ph 


Ethyl «-methyl-u-phenylthiazolecarboxylate, fi C  >C-COOKt, is 
“Uwe 


obtained when thiobenzamide is warmed with ethyl chloracetoacetate, 
and the salt thus produced decomposed with soda; it crystallises 
from ether in yellow needles, and melts at 43°. The corresponding 
acid, C,,H)NS, prepared by hydrolysing the ethereal salt with alco- 
holic potash, crystallises in colourless needles, melts at 202—204°5°, 
and, when heated more strongly, sublimes in long needles, being at 
the same time partially decomposed into carbonic anhydride and 
methylphenylthiazole. It is readily soluble in alcohol, but only 
sparingly in ether, and almost insoluble in water; in its neutral 
solutions many metallic salts produce a precipitation. 

A mixture of various compuunds, which contains 2-chloropropalde- 
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hyde, can be obtained by gradually adding sulphuryl chloride to an 
ethereal solution of propaldehyde in which barium carbonate is 
suspended; the ethercal solution is washed with water and sodium 
carbonate consecutively, dried, and then submitted to fractional 
distillation; the portion passing over between 60° and 15v° was 
employed in some of the experiments described below. 


Me'S 
Bu-D melhylthiazcle, - yore, is formed in small quantities 


when crude a-chloropropaidehyde is warmed with thiacetamide, the 
product boiled with hydrochloric acid, aud then treated with soda ; 
it is purified by distilling with steam, and then submitted to frac- 
tional distillation. It is a colourless liquid, boils at 148—\50° 
(734 mm.), and is sparingly soluble in water, but readily in ether and 
alcohol. The platinochloride, (CsH:NS).,H,PtCl, crystallises in 
prisms and melts at 202°; the picrate crystallises in small, yellow 
needles, melts at 166-—167°, and is sparingly soluble in water. 

B-Methyl-u-amidothiazole, ChH,N.2S, is obtained by heating crude 
a-chloropropaldehyde with thiocarbamide ; it crystallises from water 
in yellowish plates, melts at 94—95°, and is readily soluble in alco- 
hol, but less :eadily in ether, and only sparingly in cold water. The 
platinochloride forms nodular, crystalline aggregates, and melts at 
181—182° with decomposition. 

aB-Dipheny!-pn-amidothiazole, C,;H,,N2S, can be prepared by warm- 
ing bromodeoxybenzoin with thiocarbamide and decomposing the 
prodnet with dilute sodium carbonate. It crystallises from aleohol 
in yellowish needles, melts at 185—186°, and is readily soluble in 
alcohol, but ouly sparingly in ether, and insoluble in water. The hydro- 
bromide, C\s;H.,N25,HBr, crystallises in needles, melts at 215— 217° with 
partial decomposition, and is only sparingly soluble in dilute hydro- 
bromic acid. 

af-Diphenyl-u-methylthiazole, C\sH,;NS, can be obtained by treating 
an alcoholic solution of thiacetamide with bromodeoxybenzoin; it is 
purified by means of the hydrochloride, a crystalline compound melt- 
ing at 96—97°. The base erystallises in colourless needles, melts at 
51—52°, and is insuluble in water, but readily soluble in alcohol and 
ether. 

Triphenylthiazole, C.,H,NS, prepared from thiobenzamide and 
bromodeoxybenzoin, crystallises in colourless, well-defined prisms, 
melts at 86—87°, and is readily soluble in cther, but more sparingly in 
alcohol, and insoluble in water. It crystallises unchanged from hot con- 
centrated hydrochloric acid, in which it is only very sparingly soluble. 

Phenylhydroxythiazole (m. p. 204°) is formed when bromaceto- 
phenone is treated with xanthogenamide under various conditions. 
The ethyl derivative of phenyloxypseudothiazole is obtained when 
phenylhydroxythiazole is treated with sodium ethoxide and ethyl 
iodide at 140—150°. It crystallises from ether in colourless plates, 
melts at 71°, and is decomposed by concentrated hydrochloric acid at 
22U° yielding ethylamine ; it has, therefore, the constitution expressed 
CH'S-CO 
It F 
CPh:NEt>” F. S. K. 


by the formula 
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Trimethylthiazole, Methylethylthiazole, and Thiazolecarb- 
oxylic Acids. By T. Rousterr (Annalen, 259, 253 —276).—Hthyl 
a-chloromethylacetvacetate, COMe-CMeCl-COOEt, is obtained when 
sulphuryl chloride is gradually added to well-cooled ethyl methyl- 
acetoacetate. It is a colourless liquid of sp. gr. 10591 at 16°5°, with 
a pleasant, rather pungent odour, and boils at 192—194° (corr.). It 
does not yield a salt with copper acetate under any conditions; the 
corresponding bromo-compound, obtained by brominating ethyl 
methylacctoacetate, gives a copper salt, and can be readily converted 
into thiazole derivatives. It is evident, therefore, that chlorine and 
bromine, at the ordinary temperature, displace different hydrogen 
atoms in ethyl methylacetoacetate (compare Hantzsch, Abstr., 1890, 
1238; it has, however, been stated by Genvresse (Compt. rend., 107, 
187) that both a- and y-chloro-derivatives are formed when ethyl 
acetoacetate is treated with chlorine at 170°. 

Trimethylthiazole, tg oMe, is formed when crude methyl 
chlorethyl ketone, prepared by hydrolysing ethyl «-chlormethylaceto- 
acetate with 40 per cent. hydrochloric acid, or by chlorinating methyl 
ethyl ketone with sulphuryl chloride, is warmed with thiacetamide ; 
the product is boiled with dilute hydrochloric acid, the filtered solu- 
tion mixed with soda, and the precipitated oil extracted with ether. 
Trimethylthiazole can also be obtained by brominating methyl ethyl 
ketone in ethereal solution, and treating the methyl bromethyl 
ketone produced with thiacetamide. It is a colourless liquid of 
sp. gr. 1°0130 at 16°, boils at 1665—167-5° (corr.), and is moderately 
easily soluble in cold water. The platinochloride, (CsH,NS).,H,PtCl,, 
crystallises in orange prisms, and me!ts at 232—233° with decomposi- 
tion. The hydrochloride is a crystatline, deliquescent compound 
melting at 173—174°. The aurochloride is sparingly soluble in boil- 
ing water, from which it crystullises in yellow needles melting at 
155—156°. The picrate crystallises from hot water in yellow prisms 
melting at 133°, and the mercurochloride crystallises in small plates 
melting at 118—119°. 

Ethyl bromomethylacetoucetate, CH,Br-CO-CHMe-COOEt, prepared 
by brominating ethyl methylacetoacetate, is an oil of sp. gr. 1°1981 
at 16°5°, with a disagreeable, pungent odour; its alcoholic solution 
gives a reddish-vivlet coloration with ferric chloride, and a green, 
crystalline precipitate with copper acetate. 


Ethyl methylthiazolepropionate, Gee p>C-CHMe-COOEt, is formed 


when thiacetamide is treated with ethyl bromomethylacetoacetate ; 
it is a thick, dark-brown oil, and on hyarolysis with alcoholic soda, it 
yields an oily acid which, when distilled with lime, is converted into 
u-methyl-a-ethylthiazole. 

u-Methyl-a-ethylthiazole, CsH,NS, purified by fractional distillation, 
is an vil boiling at 169—171° (corr.). The platinochloride, 


(C,H,NS).,H,PtCl,, 


forms reddish-yellow prisms, and melts at 182—183° with decom- 
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position. The picrate crystallises from water in well-defined, lemon- 
yellow prisms, melting at 114—115°, and the mercurochloride crystal- 
lises in prisms melting at 138—139°. 


N-CM 
ap-Dimethylthiazole-B-carboxylic acid, OMe: <>C-C00 H, is obtained 


when the ethyl salt (compare Hantzsch, Abstr., 1859, 724) is 
hydrolysed with alcoholic potash. It crystallises frem hot water 
in long, colourless needles or small prisms, melts at 227° with 
evolution of gas, sublimes without decomposition, and is only 
moderately easily soluble in hot water, but more readily in alcohol 
and ether. The salts of the alkaline earths are readily soluble in 
water, but in neutral solutions of the »mmonium salt, many metallic 
salts produce a precipitation. The silver salt, CSHgNS-COOAg, crys- 
tallises from boiling water in colourless needles, and quickly darkens 
on exposure to light. The hydrochloride, CsH,O,.NS,HCI, crystallises 
from cold dilute hydrochloric acid in transparent plates, and is 
decomposed by water, or when heated at 7U°. The acid is com- 
pletely destroyed by potassium permanganate, but it is not acted on 
by boiling concentrated nitric acid. 
, , , : S:C-COOH 

u-Methylthiazoledicarboxylic acid, CMe<y.U.cooH’ can be ob 
tained by warming ethyl chloroxulacetate, prepared by treating ethyl 
oxalacetate with sulpburyl chloride, with thiacetamide, and hydro- 
lysing the product with alcoholic soda. It crystallises from warm 
water in long, colourless needles with 1 mol. H,O, sublimes below 
100°, melts at 169° with evolution of carbonic anhydride, and is 
readily soluble in cold water and alcohol, but very sparingly in ether, 
carbon bisulphide, benzene, &c. The barium salt,C,H,NSO,Ba + 2H,0, 
crystallises in colourless needles, and loses the whole of its water at 
130°. The mercury salt, CxH;NSO,Hg + 33H,0, is colourless and 
crystalline, and loses its water at 115°. Mostof the other salts, except 
those of calcium, magnesium, and the alkalis, are sparingly soluble in 
water. 

p-Methylthiazole-8-carborylic acid, C;H,0,NS, is formed with evoln- 
tion of carbonic anhydride, when the dicarboxylic acid just described 
is heated for some time at 170—172". It crystallises from water in 
small, colourless needles or prisms containing 1 mol. H,O, loses its 
water at 70—80°, and melts at 144—145°; it is readiiy soluble in 
cold water, but more sparingly in alcohol, ether, and chloroform, and 
almost insoluble in carbon bisulphide and benzene. The salts are all 
readi'v soluble, except those of silver, copper, and mercury. 

Ethys p-amidothiazoledicarboxy late, CgH,,0,N.S, is obtained in the 
form of the hydrochloride when ethyl chloroxalacetate is mixed with 
thiocarbamide ; when the crystalline salt, which is only very spar- 
ingly soluble in water, is treated with potassium carbonate, the base 
is liberated, and can be purified by crystallisation from ether-alcohol. 
It forms well-defined prisms which contain 4 mol. C,H,O, and melt 
at 90°, the alcohol-free compound melting at 112°. 

p-Amidothiazoledicarboxylic acid, C;H,N,SO,, prepared by hydro- 
lysing the ethyl salt with alcoholic soda, crystallises from hot water 
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in yellowish needles with 1 mol. H,O, loses its water at 150°, melts at 
229—230° with complete decomposition, and is only sparingly soluble 
in most ordinary neutral solvents. Attempts to convert this acid 
and its ethyl salt into #8-thiazoledicarboxylic acid by means of nitrous 
acid were unsuccessful. F, S. K. 


Diazo-compounds of the Thiazole Series. By M. Wonmany 
(Annalen, 259, 277—30U).—A compound of the composition 
C,H,N,;0,8, which seems from its behaviour to be the diazo-hydrate 

— C:N:N-OH . 


of ethyl methylthiazolecarboxylate, coonte<e fi , is 


formed when ethyl methylamidothiazolecarboxylate (10 grams), pre- 
pared as described by Ziircher (Abstr., 1889, 725), is dissolved in a 
mixture of 33 per cent. hydrochloric acid (30 c.c.) and water (2U0 c.c.), 
and sodium nitrite (25 grams), dissolved in water (100 c.c.), gradually 
added to the cooled solution ; after expelling the nitrous acid with a 
stream of air, the precipitate is quickly separated by filtration, washed 
with very dilute nitric acid, alconol, and ether consecutively, and then 
recrystallised from cold ether, from which it separates in small, 
yellowish plates. It melts and explodes at 99—100°, is rather un- 
stable, gives Liebermann’s reaction, and is moderately easily soluble 
in glacial acetic acid, alcohol, benzene, and light petroleum, but more 
sparingly in ether. In some respects, it behaves like an aromatic 
diazo-compound, being so‘uble in alkalis aud cold concentrated acids, 
and giving dyes with phenols; in others, it behaves like a nitroso- 
derivative, and, when treated with most ordinary reducing ageuts, is 
reconverted into the amido-compound. 

Ethyl hydrazomethylthiazolecarboxylate is obtained in an impure 
condition by carefully reducing the diazo-compound described above 
with zinc-dust and dilute ammonia. It is a crystalline, very unstable 
compound, which reduces Fehling’s solution in the cold, and combines 
readily with aldehydes and ketones in acetic acid solution, yielding 
crystalline compounds; the condensation product obtained with 
acetone forms bright-yellow needles and is unstable. 

Ethyl methylchlorothiazolecarboxylute, C;HgO,NSCl, can be pre- 
pared by gradually adding the diazo-compound to warm 15 to 18 
per cent. hydrochloric acid, and heating the mixture until the evolu- 
tion of nitrogen ceases; the solution is then diluted with water, 
the product distilled with steam in order to separate it from the 
azimido-compound described below, and then treated with dilute 
hydrochloric acid to free it from ethyl methylamidothiazolecarb- 
oxylate. It crystallises from alcohol in transparent prisms, melts at 
50—51°, has a sweet, sharp taste, and a fruity odour; it is soluble in 
concentrated hydrochloric acid and dissolves freely in most ordinary 
organic solvents, but is insoluble in water. 

Ethyl methylbromothiuzolecarboxylate, C;H,O.NSBr, prepared by 
treating the diazo-compound with hydrobromic acid in a similar 
manner, crystallises from alcohol in large, colourless plates, melts at 
70—71°, and resembles the chloro-derivative in chemical and physical 
properties. The corresponding iodo-compound, C,H,O,NSI, is formed 
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in small quantity when the diazo-compound is treated with 2 to 3 
per cent. hydriodic acid, the principal product, however, being regene- 
rated amido-compouna ; it separates from alcohol and glacial acetic 
acid in crystals melting at 86—87°, and resembles the chlorinated 
derivative very closely. The yield of the iodo-compound is only 
5 to 10 per cent., whereas in the case of the chlorinated and bromin- 
ated derivatives the yield is 60—70 per cent. of the ethyl methyl- 
amidothiazolecarboxylate employed. 

Ethyl methylazimidvthiazolecarborylate, C\sH,O,N;S82, is gradually 
deposited in orange-red needles when the diazo-compound is boiled 
with alcohol or heated for a long time with almost any neutral sol- 
vent. It separates from alcohol and glacial acetic acid in crystals, 
melts at 224—225°, and is moderately easily soluble in benzene and 
light petroleum, but more sparingly in ether; it dissolves freely in 
mineral acids, but it is only very sparingly soluble in, and is decom- 
posed by, alkalis. On reduction with zinc-dust and hydrochloric acid, 
it is converted into ethyl methylamidothiazolecarboxylate, and on 
hydrolysis with alcoholic potash it is converted into the correspond- 
ing acid, CjH,O,N;S., which crystallises in slender, yellowish-reil 
needles, melts at 214° with decomposition, and is almost insoluble in 
all ordinar y neutral solvents. 

Methylchlorvthiazolecarboaylic acid, CSH,O,NSCI, is obtained when 
the ethyl salt described above is hydrolysed with cold alcoholic 
potash, but the product is always mixed with some methylhydroxy- 
thiazolecarboxylic acid, from which it can only be imperfectly 
separated by fractional crystallisation. It secms to melt at about 
144—148°, and is very readily soluble in all organic solvents, but only 
moderately easily in hot water. The silver salt, C;H;0,NSClAg, 
crystallises in colourless needles. 

The bromo-acid, C;H,O.NSBr, and the iodo-acid, C;H,O.NSI, were 
also obtained in an impure condition; the former seems to melt at 
ab ut 162—164°, the latter at about 174—176°, with decomposition. 

Methylhydroaythiazolecarborylic acid, C,H,0.NS, is formed when 
methylchlorothiazolecarboxylic acid is heated at 170°, but it is best 
prepared by fusing the ethyl salt of the chlorinated acid with concen 
trated potash. It crystallises from alcohol in small needles, melts at 
222° with decomposition, and is moderately easily soluble in alcohol 
and hot water, but only sparingly in ether, and almost insoluble in 
benzene and light petroleum. The ammonium salt, C;H,O;N,S, 
erystallises from water in large prisms with 3 mols. H,O, and melts 
at 138° with liberation of carbonic anhydride, be ing transformed into 
methylhydroxythiazole (m. p. 102°) ; this hydroxy-compound is also 
obtained when the acid is carefully heated. 

Ethyl methylthiazolecarboxylate, C;H,O.NS, can be easily prepared 
by treating the chlorinated derivative with zinc-dust and acetic acid at 
a temperature below 50°. It crystallises in transparent prisms, melts 
at 27—28°, boils at 232—233° (726 mm., thermometer entirely in 
vapour), is volatile with steam, and is very readily soluble in all 
ordinary solvenis except water. The corresponding aci’, C;H;0,NS, 
prepared by hydrolysing the ethyl salt with alcoholic potash, crys- 
tallises from bot water iu nacreous plates, and from alcohol in small 
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needles, melts at 257° with decomposition, and is almost insoluble in 
benzene and light petroleum ; most of the salts of the heavy metals 
are insoluble. F. S. K. 


Synthesis of a Diamidocarbazole from Benzidine. By 
EK. Tiuser (Ber. 23, 3266—3269).—Diamidocarbazole sulphate, 
C,H N;,H,SO,, can be obtained by heating metadiamidobenzidine 
hydrochioride (compare Abstr., 1890, 782) with 18 per cent. hydro- 
chloric acid (6 parts) for 10 bours at 180—190°, and treating the 
filtered solution of the product with excess of hot dilute sulphuric 
acid ; it crystallises in colourless needles and is almost insoluble in 
boiling water. The base, U,.H,,N3;, crystallises from hot alcohol in 
flat, lustrous needles, and turns black at 200°, but without melting; 
it is not identical with the diamidocarbazole obtained by nitrating 
carbazole and reducing the product (compare D. R.-P., No. 46438). 
The hydrochloride is moderately easily soluble in water but is pre- 
cipitated from the solution in crystals on the addition of hydrochloric 
acid. The tetrazo-derivatives of the base dye unmordanted cotton 
very readily, the shades being the same as those obtained with the 
corresponding benzidine dyes. F. 8. K. 


Tritcpine and other Rare Opium Bases. By E. Kavuper 
(Arch. Pharm., 228, 419—431).—The rarer alkaloids were sought for 
in large quantities of the mother liquor, obtained in the preparation cf 
morphine, &c.,ona manufacturing scale. The results largely contrm 
and extend those previously obtained by Hesse. After removing the 
relatively large quantities of morphine, codeine, narceine, thebaine, 
papaverine, aud narcotine still present in the mother liquor, a con- 
siderable amount of cryptopine was the first product. The mother 
liquor, diluted with water, warmed to 60°, and poured into water con- 
taining excess of sodium hydroxide, gave a dark, resinous precipitate. 
The filtrate, further treated with hydrochloric acid, ammonia, &c., 
gave only narcotine and laudanine. Lanthopine and codamine were 
not detected. Laudanine, whilst soluble in sodium hydroxide, can. 
also be methylated, so that it ranges with morphine. The methyl ether 
of laudanine, melting at 113°, is not identical with landanosine. The 
dark, resinous precipitate above described was dissolved in a little 
alcohol, treated with ether until precipitation ceased, the ether filtered 
off, and treated with acetic acid water. Excess of potassium iodide 
added to this solution precipitates almost the whole of the alkaloids, 
with much resin. After 24 hours, the mother liquor was poured off, 
the residue mixed with a little alcohol and set aside for several days. 
Large quantities of iodides thus crystallised out, which were pressed 
and washed with a little alcohol. No more crystals could be ob- 
tained from the tenacious mother liquor containing mest of the resir. 
The iodides were converted into the free bases, and these dissolved in 
hydrochloric acid and concentrated. After the addition of an equal 
volume of alcohol and then alcoholic ammonia, crystals of protopine, 
and a new base, tritopine, separated. The filtrate from these was 
treated with much ether, the ether agitated with oxalic acid water, 
the aqueous solution concentrated and treated with more oxalic acid. 
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After 24 hours, a few hard crystals of protopine and cryptopine 
binoxalate had formed. Farther treatment of the mother liquor with 
potassium iodide, &c., separated small quantities of cryptopine, prot- 
opine, and tritopine, whilst still further concentration yielded 
laudanosine, easily purified by erystallising from light petroleum. 
Tritopine, CoHsN:0;, melts at 182°. It is easily soluble in chloro- 
form, slightly in ether; 1 part dissolves in 40 parts of boiling alcohol. 
from which it crystallises in transparent prisms. Several salts of 
this base are described. The relative amounts of the bases found were 
approximately, landanosine, 1 ; tritopine, 2; protopine, 3°5 ; laudanine, 
20; eryptopine, 70. J. T. 


Atropamine. By O. Hesse (Chem. Centr., 1890, ii, 446—447 ; from 
Pharm. Zeit., 35, 471).—Tie author has separated an alkaloid from 
the roots of dtropa belladonna, which he has named atropamine, At 
ordinary temperatures, it is solid, but is quite liquid at 60°. It is 
precipitated from solutions of its salts by potash or soda as an oil; it 
is readily soluble in alcohol, ether, and chloroform, It has the 
formula C,,;H,,NO,; it contains 1 mol. H.O less than atropine, 
hyoscyamine, and hyoscine, and is isomeric with belladonnine. It 
forms haloid salts, which crystallise very beautifully ; this distin- 
guishes it from belladonnine and other atropa alkaloids. 

It is optically inactive. A 2 per cent. solution of the hydrochloride 
has, according to Berlin, no mydriatic action. Protracted boiling 
with alcoholic solution of barium hydroxide canses a decomposition 
with formation of tropine and an acid which is neither tropic, atropic, 
nor isatrupic acid. By the action of hydrochloric acid, atropamine 
is converted into belladonnine, and is then further transformed as by 
heating with alcoholic barium hydroxide. Atropamine is very readily 
decomposed by acids, and hence it has been overlooked in the past. 
The acid above referred to, the nature of which has not been deter- 
mined, sometimes causes a smell of bitter almond oil if mixed with 
potassium permanganate, a reaction which is not produced with 
atropamine, J. W. L. 


Root Constituents of Scopolia atropoides. By E. Scumivr 
(Arch. Phurm., 228, 435—441). A new investigation, in which 
the bases were precipitated as aurochlorides, yielded hyoscyamine. 
but only a very small amount of atropine, and a minute quantity 
of aurochloride, which agreed as to its melting point, 198—199°, 
and avalysis with the hyoscine cempound. Scopoletin has been 
proved to be identical with methylesculetin by Takahashi (Abstr., 
3889, 255). F. Schmidt has found by the application of Zeisel’s 
method (heating with hydriodic acid, &c.) that scopoletin contains 
only one methoxyl group. The esculetin produced by this re- 
action was isolated and analysed. The methylesculetin of Tie- 
mann and Will melts at 184°, whilst scopoletin melts at 199—200°, 
so that one is probably the a- ‘and the other the B-methylesculetin ; 
but which is which has not been determined. J. T, 
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Alkaloids of Chelidonium majus. By F. Sette (Arch. 
Pharm., 228, 441—462).—Besides the two alkaloids chelidonine 
and chelerythrine, E. Schmidt found strong evidence of the 
presence of a-homochelidonine, B-homochelidonine, and a third base 
seemingly identical with protopine, an alkaloid obtained by Hesse from 
opium. The author has separated and investigated these three new 
bases. The following general method is used to extract the bases from 
the root of the plant. The dried and pulverised material is repeatedly 
extracted with alcuhol containing acetic acid; after filtration and 
dilution with water, the alcohol is distilled off and the resin separated 
is removed by another filtration. The filtrate is treated with 
ammonia and shaken up with chloroform ; the chloroform solution on 
evaporation leaves a residue which is dissolved in the least possible 
amount of alcohol containing hydrochloric acid. After cooling, the 
alcoholic solution is separated by filtration from the undissolved and 
crystalline portion, consisting of chelidonine and protopine hydro- 
chlorides. The alcokolic sulution is diluted with water, freed from 
alcohol, strongly diluted with hydrochloric acid water, filtered, and 
treated with ammonia in excess. The filtrate contains B-homo- 
chelidonine, which may be extracted by shaking up with alcohol. 
The precipitate contains 2-homochelidonine and chelerythrine; the 
latter can be obtained by long digestion with ether. 

B-Homochelidonine, CisH;;(OQMe),.NO;, appears as well formed, 
colourless, seemingly monoclinic crystals, which melt at 159°. A 
solution (1: 100) gives a white precipitate with mercury chloride, 
phosphotangstic acid, and potassium cadmium iodide; yellowish- 
white with potassium mercury iodide and phosphomolybdic acid; 
yellow with bromine-water; reddish-yellow with potassium bismutho- 
iodide. Concentrated sulphuric acid gives a beautiful violet coloration. 
Froehde’s reagent yields atransient yellow, violet, and green coloration. 
which becomes a beautiful blue, and finally an intense moss-green. 
Erdman’s reagent gives a yellow, passing quickly to a beautiful 
violet, which gradually becomes dirty-violet. Concentrated nitric 
acid produces a yellow colour. Vanadium sulphuric acid gives yellow, 
violet, and intense blue ; after a time this become green. The alkaloid 
is easily soluble in hydrochloric, sulphuric, nitric, and acetic acids. 
The hydrochloride, platinochloride, and aurochloride are described. 

a-Homochelidonine, Ci>H,(OM -).NO;, forms large, rhombic crystals, 
when recrystallised from its solution in ethyl acetate, which melt at 
182°. Its solution (1 : 100) yields precipitates similar to those given 
by the B-base, with the addition that tannin gives a white pre- 
cipitate, soluble in excess. Concentrated sulphuric acid dissolves the 
base, with the gradual formation of pale-yellow streaks. Concentrated 
nitric acid gives a yellow coloration. Froende’s reagent produces a 
dirty brownish-green and then brownish-yellow tint. Erdmann’s 
reagent and vanadium sulphuric acid yield a reddish-yellow colora- 
tion. The hydrochloride, platinochloride, and aurochloride are 
described and analysed. 

Protopine (?) waz finally obtained in colourless crystals from its 
solution in a mixtare of much chloroform with little ethyl acetate ; 
its melting point is 207°, The amount obtained was insufficient to 
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admit of a determination of its formula, but C.H,NO; is indicated, 
and Zeisel’s method does not indicate the presence of methoxy] 
groups. Its reactions with precipitants are the same as those given 
jor a-homochelidonine. e& Bs 


Alkaloids of the Rhizome of Veratrum album. By G. 
Satzuercer (Arch. Pharm., 228, 462—483).—Besides the three 
crystallisable bases, jervine, rubijervine, and pseudojervine already 
known, the author has isolated two new ones, protoveratrine, an 
extremely powerful poison, and protoveratridine. Two methods of 
extraction were followed: one, the baryta method, is relatively rapid, 
and gives jervine, rubijervine, and protoveratridine, but no proto- 
veratrine ; the other, the metaphosphoric acid method, yields proto- 
veratrine and pseudojervine, with small amounts of jervine and rubi- 
jervine. The yield varies considerably, and the method of drying 
the rhizome is not without influence on the result. The moderately 
pulverised rhizome was mixed with barium hydroxide and water, and 
extracted with ether. The extract was freed from ether at the lowest 
possible temperature in a gentle current of hydrogen. The dark- 
green syrup thus obtained gave a crop of crystals mainly consisting 
of jervine. Recrystallisation from aleohol separated a little proto- 
veratridine, and further treatment by Wright and Luff’s process with 
dilate sulphuric acid yielded a small amount of rubijervine. The 
mother liquor from the crude jervine by further treatment yielded 
a little more protoveratridine and rubijervine, and other uncrystal- 
lisable and decomposition products. Protoveratrine can be easily 
extracted from the drug by cold water, but cannot be obtained in a 
crystalline form by this means. To obtain the crystalline base, the 
rhizome is freed from fatty and resinous compounds by treatment 
with ether, and an alcoholic extract of the residue is prepared. This 
extract is freed from alcohol in a vacuum, mixed with much acetic 
acid water, quickly filtered from the insoluble residue, and treated 
with solid metaphosphoric acid, until no further precipitate appears. 
The voluminous precipitate contains much amorphous matter, 
besides insoluble compoun |{s of jervine and rubijervine. The filtrate 
is treated with excess of ammonia, filtered, and shaken up with ether, 
and from the ether extract the protoveratrine crystallises out when 
the ether is distilled off. By recrystallisation from strong alcohol, 
the base is purified and separated from some little remaining rubi- 
jervine and jervine. The yield was about 0°3 gram per kilo. The 
ammoniacal solution, after removal of ether, was further treated with 
chloroform, when pseudojervine was obtvined. Protoveratridine is 
not obtained by this metaphosphoric acid process, which would indi- 
cate this base to be a decomposition product of protoveratrine. 

Protoveratrine, C2xH;NO,, crystallises from dilute solutions in 
microscopic four-sided plates, which melt with charring at 245—250°. 
The base is insoluble in water, benzene, and light petruleum ; chlorv- 
form and boiling 96 per cent. alcohol dissolve it somewhat ; cold ether 
scarcely touches it, boiling ether takes up a little more. Dilute acids, 
with the exception of acetic acid, dissolve it. The base is exceed- 
‘ingly poisonous; a minute amount applied to the nose causes violent 
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sneezing. Concentrated sulphuric acid dissolves the alkaloid slowly 
with the production of a greenish coloar, which passes to cornflower 
blue, and after some hours becomes violet. With the same acid and 
sugar, the first formed greenish colour becomes olive-green, then 
dirty green and finally dark brown; this is very different from the 
colours yielded by veratrine. When warmed with the strong acid, the 
solution is first light, then dark cherry-red, and exhales the odour of 
isobutyric acid. Concentrated hydrochloric and phosphoric acids give 
the same reaction. Dilute solutions of salts of this base are quanti- 
tatively precipitated by ammonia; precipitates are also produced by 
Nessler’s test, gold chloride, potassium mercury iodide, potassium 
cadmium iodide, phosphotungstic acid, and picric acid, whilst no 
precipitate is produced by tannin, platinic chloride, or mercuric chlor- 
ide, The aurochioride, a golden-yellow, amorphous compound, was 
obtained and analysed. 

Protoveratridine, C,H yNOx,, occurs as colourless, four-sided plates, 
which melt at 265°. It is almost insoluble in alcohol, chloroform, 
methyl alcohol, and acetone, and insoluble in benzene, light petroleum, 
and ether. It is not poisonous, and does not cause sneezing, but its 
sulution in dilute acids has a very bitter taste. Concentrated sulphuric 
acid gives first a violet, then a cherry-red colour. Its solution in 
concentrated hydrochloric acid becomes light-red on warming, as is 
the case with veratrine, but with a decided odour of isobutyric acid. 
Dilute acids readily dissolve the base, and the solutions give crystal- 
line precipitates with ammonia. The sulphuric acid solution gives 
copious precipitates with phosphotungstic, picric, and tannic acids, 
aud with potassium mercury iodide, but gives no precipitate with 
platinum chloride, potassium cadmium iodide, or witi Millon’s 
reagent. Protoveratridime platinochloride, (CHyNO,)2,H,PtCl, +- 
6H,O, was precipitated as large, six-sided plates on adding alcohol to 
a mixed solution of platinum chloride and a salt of the base. Pseudo- 
jervine has been already described by Wright and Luff ; they found its 
melting point to be 299°; the author makes it 300° to 307°. Jervine, 
C.,H,;NO 3, melts at 238° to 242°, Wright and Luff found 237°. The 
hydrochloride, nitrate, platinochloride, and aarochloride are described. 
Wright and Luff’s formula is confirmed, and not the one given by 
Tobien. Rubijervine, C,,H,;NO, + H,O, melts at 240° to 246°; 
Wright and Luff found 236°. Five basic compounds have thus been 
determined with certainty in white hellebore root. J. T. 


Cy.isine. By A. Partutm (Ber. 23, 3201—3203).—The alkaloid 
prepared by Husemann and Marmé from the seeds of the laburnum 
and other kinds of Cytisus, to which they gave the name of cytisine, 
may be readily obtained in the following manner. The coarsely- 
powdered seeds are extracted with alcohol containing hydrochloric 
acid, the alcohol distilled off, the residue treated with water, and 
filtered throazh a wet filter to remove any fatty oil, the filtrate 
treated with lead acetate, and after separating the precipitated colour- 
ing matter, made alkaline with caustic potash, and shaken with amyl 
alcohol. ‘The latter solution is then extracted with dilute hydro- 
chloric acid, the solution evaporated, the crude cytisine. hydrochloride 
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thus obtained treated with dilute alcohol to remove colouring matters, 
and recrystallised several times from water. The salt then forms 
well-developed, colourless, transparent prisms. Its platinochloride 
crystallises in golden-yellow needles, which have the composition 
C,,H,,N,0,H,PtCl + 2$H,O, are tolerably soluble in water, and 
decompose on heating without melting. The avurochloride, 
C,,HyN,O,HAuCk, crystallises in short, reddish-brown, hook-shaped 
needles, which melt at 212—213° (uncorr.) with evolution of gas. 
From the analyses of these double salts, it follows that cytisine has 
the composition C,,H,,N,O, and not C..H,;N;0 as given by Husemann 
and Marmé. The same formula has already been given by Gerrard 
to ulexine, obtained from the seeds of Ulex europeus (Abstr., 1886, 
1048), which, as Koberth as already suggested, on physiological grounds 
(Deutsch. Med. Wochenschr., 1890, 406) may be identical with cytisine. 
Both compounds are being at present further investigated. . 
H. G. C. 

Products of the Artificial Digestion of Glue. By F. Kuve 
(Chem. Centr., 1890, ii, 318—319; from Centr. Physiol., 4, 189—191). 
—Glue, obtained from the refining of fine French gelatin, is pre- 
cipitated from its solution by picric acid, chromic acid, tannin, 
platinic chloride, mercuric chloride and iodide, potassium iodide, and 
hydrochloric acid. These precipitates dissolve in hot water, and are 
reprecipitated on cooling. Alcohol, phosphotungstic acid, and hydro. 
chloric acid, basic lead acetate, and ammonium sulphate also precipi- 
tate it, the precipitates being, however, insoluble in hot water. With 
sodium hydroxide and copper sulphate, its solution is coloured violet- 
blue. Acetic acid and potassium ferrocyanide cause no precipitation. 
Millon’s reagent causes a flocculent precipitate, soluble in the hot 
liquid ; if the solution be boiled, it is coloured red. Nitric acid and 
sodium hydroxide colour hot glue solutions slightly yellow ; copper 
sulphate causes a blue coloration. Glue, therefore, may be distin- 
guished from egg albumin by the precipitate obtained with picric acid 
dissolving on heating and by the biuret reaction, whereas with nitric 
acid neither precipitation nor yellow coloration ensues. It is to be 
noted, however, that concentrated solutions of sodium chloride, ammo- 
nium sulphate, and gallic acid form precipitates with picric acid which 
dissolve in warm liquids. By artificial digestion, glue becomes con- 
verted into three substances, glutose and glutinopeptone, which 
dissolve, and apoglutin, which remains in the liquid as a ftiocculent 
residue, to the amount of 5°69 per cent. 

Apoglutin dissolves completely in sulphuric acid, but only imper- 
fectly in the other mineral acids and in acetic acid. When boiled 
with nitric acid, it becomes coloured yellow; sodium hydroxide and 
copper sulphate colour it violet; boiled with Millon’s reagent, it is 
coloured red ; it is not digested by pancreatic juice. 

Glutose is precipitated from the solution of digested glue by the addi- 
tion of ammonium sulphate or alcobol, and it may be precipitated, after 
re-solation in water, by addition of sodium chloride, and then acetic 
acid and concentrated solution of sodium chloride. That part which 
is precipitated by salt has been named by the author profoglutose ; the 
remaining portion, which is separated on the addition of acetic acid 
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and sodium chloride, he names deuteroglutose. Glutose, precipitated by 
95 per cent. alcohol, separates as a sticky, white mass. It is also 
precipitated by picric and chromic acids, phosphotungstic acid and 
hydrochloric acid, mercuric iodide, potassium iodide and hydrochloric 
acid, platinic chloride, and mercuric chloride; all these precipi- 
tates, that by phosphotungstic acid excepted, are dissolved on warm- 
ing the solutions, and are again precipitated on cooling. When boiled 
with nitric acid, it is neither precipitated nor coloured yellow; but 
if sodium hydroxide is added, the solution becomes yellow. Sodium 
hydroxide and dilute copper sulphate colour the solution violet-red ; 
copper sulphate alone colours it blue. 

Glutinopeptone is also obtained by the digestion of glutose, and may 
be precipitated by means of a mixture of alcohol and ether. When dried 
on the water-bath and in the desiccator, it appears as a yellow, brittle 
mass, very readily soluble in water, which distinguishes it readily from 
glutose. Picric acid causes a precipitate only with concentrated 
solutions, which redissolves in an excess of the reagent, and also by 
heating ; chromic acid and platinic chloride cause no precipitation ; 
sodium hydroxide and highly dilute copper sulphate solution cause a 
rose-red coloration; copper sulphate alone, a green coloration; 
Millon’s reagent causes a milkiness, which redissolves on boiling. It 
becomes precipitated by saturating the solution with either sodium 
chloride or ammonium sulphate. The following are the elementary 
analyses of glue, apoglutin, and glutose. 

C. H. N. O and 8. Ash. 

Glue........ 42°75 7°00 15°61 34°64 0°88 

Apoglutin... 48°39 7°50 14°02 30°09 5°22 

Glutose 40°06 7°02 15°86 37°06 2°14 
J. W. 


Physiological Chemistry. 


Proteid Absorption. By R. Neumeister (Zeit. Biol., 27, 
309—373).—Many observers have found that a proteid may be 
absorbed without previous conversion into peptone; for instance, in 
the case of nutrient enemata. It also appears that a first stage in the 
action of the digestive juices is simply to dissolve the proteid ; changes 
of the nature of hydration then follow. Hasebroek (Abstr., 1887, 
609) showed that this was the case with fibrin. It is equally true for 
coagulated white of egg, although whether the dissolved albumin is 
the same as the original albumin is uncertain; it is certainly not a 
globulin ; serum albumin, vitellin, and other proteids are also similarly 
simply dissolved, in the first instance, by the gastric and pancreatic 
secretions. Casein and hemoglobin are exceptions tothisrule. Casein 
is first converted into an insoluble curd by the rennin of the stomach, 
and hemoglobin is decomposed into hematin and a proteid residue. 

When various proteids are introduced directly into the blood 
stream, there are differences again noticeable. Casein and hemo- 
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globin solutions act like foreign substances, and are excreted by the 
kidneys. Egg albumin is similarly got rid of; but in case of blood 
transfusion, there is no albuminuria; the same is true for the injection 
of serum, or of solutions of pure serum albumin, of syntonin (pre- 
pared either from white of egg or myosin), and of crystalline phyto- 
vitellin. These proteids, among which are to be noted several which 
are not normal constituents of the blood, are thus directly assimil- 
able, without having undergone peptonisation. 

In fact, it is well known that albumoses and peptones introduced 
into the circulation are not assimilable, but, like other foreign sub- 
stances, are excreted by the kidneys (compare Abstr., 1885, 516). 
Dextrose is similarly got rid of, if its percentage in the blood is 
higher than normal; the question thus arises, whether peptone 
should be considered as on all fours with dextrose in this respect. 
That it cannot be, but that it is an absolutely foreign substance is 
shown by the fact that practically it all appears in the urine, and that 
in normal blood no peptone or peptone-like substance is present. 
The word peptone may here be conveniently employed to include the 
albumoses, for all these products of proteolysis are in this respect the 
same (including hetero-albumose and atmidalbumin, concerning which 
experiments are now, for the first time, given). 

Peptone thus disappears rapidly from the blood after injection; 
this occurs also when none can escape from the kidneys, either by 
ligaturing the ureters, or by injecting such a large amount that the 
lowering of blood pressure so produced stops urinary secretion. Under 
these circumstances, it is discharged into the intestinal canal. 

Peptone is therefore a form of proteid not assimilable by living 
cells. Previous experimenters have attempted to answer the ques- 
tion where the peptone formed in the alimentary canal is reconverted 
into normal proteids. Salvioli could find none in the blood circulat- 
ing in the stomach walls, although the stomach was full of peptone. 
Hofmeister corroborated this; and in the present research a number 
of observations, in which an artificial circulation was kept up, led to 
the same conclusion that some element, either in the interior of the 
alimentary canal or in the wall of the same, effects the disappearance 
of peptone; no other tissue produces this change. The general 
outcome of these experiments is as follows; without doubting the 
existence of micro-organisms which cause the disappearance of 
peptone (M, restituens of J. Brinck, Abstr., 1889, 632; compare also 
N. Popoff, Abstr., 1889, 632), it is probable that the regeneration of 
albumin from peptone occurs not before, but concomitantly with, 
absorption. The methods of Brinck and Popoff were not carefully 
conducted from a chemical standpoint; no doabt their peptone was 
mixed with albumin ; they put this mixture into the stomach, and 
withdrew it after half-an-hour ; by that time the peptone had been 
absorbed, and the fluid, minus its peptone, was now able to keep the 
frog’s heart beating; whereas, their conclusion was that the peptone had 
been converted into serum albumin. The question then arises, do 
the lymphoid cells or the epithelium cells of the stomach and intes- 
tinal walls produce this effect? The fact that the white blood 
corpuscles are not able to effect the change when peptone is injected 
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into the blood stream is considered sufficient to refute the conclusion 
arrived at by others that the lymph cells are the active agents; in 
fact, most physiologists are now pretty well agreed that it is the 
epithelial elements with which, in this connection, we have to reckon, 
and their dehydrating action on the peptones is comparable to that of 
the liver cells in converting sugar into glycogen. 

The question whether the liver cells have any action on peptone is 
an interesting one. In most animals, artificial circulation of fluid 
containing peptone through the recently-removed and still-living 
organ led toa negative result; but in the case of the rabbit, the liver 
cells were found to possess the power seemingly limited in other 
animals to the columnar cells of the wall of the alimentary canal. It 
cannot be, however, supposed that weighty conclusions can be drawn 
from an exceptional case; and even in the rabbit, the liver cells 
cannot normally fulfil this function, since the portal vein is always 
free from peptone, as in other animals. Such observations are also 
of importance in view of Seegen’s remarkable conclusion that the 
formation of sugar in the liver occurs, not at the expense of the 
hepatic glycogen, but of the peptone brought to the liver by the 
portal vein (Abstr., 1888, 172). Much of the present paper is 
devoted to an examination of Seegen’s work, and the general nature 
of the criticisms, and of the experiments performed to negative his 
assertions, will be gathered from what has preceded this. 

Throughout this paper, great care is taken to point out the methods 
to be adopted in the separation of peptones and albumoses from one 
another, and from other proteids, and the fallacious results obtained 
before the time of the introduction of ammonium sulphate as a 
reagent for this purpose. Among the points taken up, it is shown 
that a so-called peptone described as existing in eggs (W. Fischel, 
Abstr., 1886, 166) is not a true peptone. The name pseudopeptone is 
suggested for it. W. D. H. 


Cystin in Pancreatic Digestion. By E. Kitz (Zeit. Biol., 27, 
415—417).—The question, as to what becomes of the sulphur of 
proteids during digestion has never been completely answered. In the 
present examination of the products of an artificial pancreatic diges- 
tion, no hydrogen sulphide was evolved. The insoluble products 
were removed by filtration, and the filtrate concentrated ; during this 
process, a precipitate formed, but after removal this was not found to 
contain cystin. The final filtrate, after a time, deposited a white 
precipitate insoluble in water, but soluble in ammonia. The ammo- 
niacal solution was diluted with large quantities of water, and six- 
sided crystals separated, which, after purification by recrystallisation, 
vave all the reactions of cystin. Whether this is always the case, 
or if bacteria are concerned in the process, are questions that have 


still to be settled. W. D. Hw 


The so-called Liver of Helix pomatia. By M. Levy (Zeit. 
Biol., 2'7, 398—414).—The chief intestinal gland of the snail Helix 
pomatia is a digestive gland, but is not analogous to any of the 
abdominal glands of the higher animals. The weight of its organic 
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constituents is very constant, being the same in summer and winter, 
and in great measure they are the same in kind in all periods of the 
year. The alcoholic extract of the gland shows the chlorophyll 
spectrum (MacMunn’s enterochlorophyll). The digestive ferments 
present are a diastatic, a peptic, but not a tryptic one. The peptic 
ferment appears to be identical with Krukenberg’s helicopepsin. The 
diastatic ferment disappears during the winter sleep ; it is capable of 
digesting raw starch, but has no effect on cellulose. A fat emulsifying 
action is shown by the secretion in the summer time, but this also 
disappears during hibernation. 

The ferment by means of which this action is brought about is not 
identical with the one described by Schmiedeberg (Arch. exper. Path. 
Pharm., 14) as histozyme. Histozyme, which was separated from 
pigs’ kidneys, is concerned in the splitting up of hippuric acid. The 
snail’s ferment has no such action. 

Glycogen with sinistrin was generally present in the organ, but all 
tests for bile gave a negative result. Jecorin was also absent. 

A list of the substances separable from the organ is as follows :— 

(1.) In the alcoholic extract: Chlorophyll, lecithin, oleic acid, fatty 
acids, ash, chlorine, and phosphoric and sulphuric acids. 

(2.) In the ethereal extract: A trace of fat. 

(3.) In the aqueous extract: Sugar, globulin (coagulating at 66°), 
glycogen, sinistrin, hypoxanthine, and other bases precipitable by 
phosphotungstic acid ; in the ash, potassium, sodium, calcium, magne- 
sium, iron (traces), manganese, chlorine, and phosphoric and sulphuric 
acids. In winter animals, silica was found in addition. 


W. Dz. H. 


Organic Basis of Various Shells. By W. Encen (Zeit. Biol., 
2'7, 374—385).—Numerous previous researches have been directed to 
the determination of the inorganic constituents of egg shells, but 
those relating to their organic constituents are scanty. 

The shells of a number of snakes, which were preserved for micro- 
scopic purposes in Kleinenberg’s solution, were freed from picric 
acid by prolonged washing with water, alcohol, and ammonia. 
Elementary analysis of their organic substratum gave the following 
percentage results :—C, 54°68; N, 16°37; H, 7:24; O, 21:1. These 
coincide very well with the percentage composition of elastin, as 
worked out by previous investigators. The reactions of this sub- 
stance are, moreover, identical with those of elastin; some slight 
differences in solubility, especially in alkalis, are not considered suffi- 
cient to negative the general conclusion that the material in question 
is elastin, since elastin prepared from various sources itself exhibits 
similar differences in solubility. 

The cover of the incubating cells of wasps was next investigated ; 
and although the quantity of material available was not sufficient for 
elementary analysis, the colour tests and solubilities of the substance 
are so like those of fibroin, with which it was carefully compared, that 
the conclusion is drawn that the material in question is fibroin. 

Lastly the egg shells of the Aplysia were examined; their organic 
constituent appeared to be allied to keratin by its reactions, and in 
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elementary analysis it was found to be intermediate hetween conchiolin 
and elastin. The general conclusion drawn is that the substance in 
question is one of the keratins. W. D. H. 


Action of Yeast on the Animal and Human Organism. By 
J. Neumayer (Chem. Centr., 1890, ii, 247—248; from Inaug. Diss. 
Miinchen. Hygien. Inst.) —The author finds that the various yeasts _ 
pass through the alimentary canal without suffering any change, and 
are not acted on by the gastric juice, and that they may be eaten 
without any harm to the animal, provided that all fermentable sub- 
stances are absent, otherwise inflammation of the stomach ensues. 
This injurious action is not due to the yeasts, or the principal pro- 
ducts of their fermentive action, but to abnormal fermentation pro- 
ducts formed at the high temperature of the body; if the fermenta- 
tion proceeds at lew temperatures, these injurious products are not 
formed at all, or only in insignificant amount. Subcutaneous injection 
of the yeasts causes their destruction, without, however, producing 
any ill effects on the animal. J. W 
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The Antiseptic Properties of Sodium Fluoride. By O. 
HewE.ke (Chem. Centr., 1890, ii, 248; from Deut. Med. Wiss., 16, 
477—478).—The author experimented with alkaline sodium fluoride 
on the ferment, and the alkaline fermentation of urine. Torula 
cerevise did not grow in the presence of 1 part of sodium fluoride in 
100 to 300 parts of urine; in presence of 1 : 600 to 3000 the fer- 
mentation was distinctly checked, and this was noticeable, although 
in a minor degree, when the proportion of sodium fluoride was reduced 
to 1: 4000. In the case of urine without any sodium fluoride, the 
fermentation commenced at the end of 3 to 5 days; the addition of 
1 part to 2000 of urine prevented fermentation until the 14th—]5th 
day ; 1 : 600 till the 60th day; 1: 100 over a month. Blood, with the 
addition of 1 part of sodium fluoride to 80—160, remained geod for a 
long period, and a disagreeable odour was first developed at the end 
of several weeks. 

In nutrient substances containing 1 of sodium fluoride : 150 to 
200, neither pathogenic nor non-pathogenic organisms developed, and 
even when the proportion of the salt was reduced to 1 : 600, evidences 
of a checked growth were observable. Some organisms proved more 
susceptible than others, for instance 1 : 300 prevented the growth of 
Bacillus anthracis. In general, the pathogenic organisms proved the 
most susceptible. J. W. L. 


Catalytic Reduction of the Sulphonic Group. By O. Loew 
(Ber., 23, 3125—3126).—As, in all probability, the sulphur in 
albuminoids is not present in the form of a sulphonic group, it must 
be assumed that hydrogen sulphide is formed from sulphates in the 
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vegetable organism, and that at the moment of its formation it is 
further converted into an organic compound, that is to say, it takes 
part in the production of albuminoids. 

The most plausible explanation of this phenomenon is, that the 
intense atomic vibrations in the active albumin are communicated to 
the sulphates and to the dissolved organic matter, causing them to 
act on one another in such a way that the oxygen of the sulphuric 
acid acts on the organic matter, the hydrogen of the latter combining 
with the sulphur; in other words, it may be supposed that oxidation and 
reduction take place simultaneously under the influence of a catalytic 
action. 

Experiments which were made with various sulphates in presence 
of platinum black did not give the expected results ; sodium hydroxy- 
methylenesulphonate (formaldehyde sodium hydrogen sulphite), on 
the other hand, is reduced moderately easily. On warming a solution 
of this organic salt (5 grams) and crystalline sodium carbonate 
(10 grams) in water (100 grams) with platinum black (16 grams), 
in a flask which is almost completely filled with the solution, an 
odour of leeks is observed after some hours, and the solution then 
gives the nitroprusside reaction for sulphides; on acidifying with 
acetic acid, hydrogen sulphide is . evolved, showing that sodium 
sulphide has been formed by reduction, whilst a corresponding quan- 
tity of the sodium hydroxmethylenesulphonate must have undergone 
oxidation. When the quantity of the organic sodium salt and 


platinum black is increased, the solution gives off an odour very like 
that of decomposing albuminoids, probably owing to the formation 
of methyl mercaptan ; if platinum black is not added to the solution, 
reduction does not take place. The above reaction is not due to 
nascent hydrogen, as this gas is not evolved when a dilute solution 
of formaldehyde is warmed with platinum black and sodium carbon- 


ate. F. 8S. K. 
Chemical Composition of Vegetable Cell Membranes. By 
E. Scuunze (Ber., 23, 3175; compare Abstr., 1890, 1456).—The 
author explains that he did not mean it to be inferred that cellulose 
is the only constituent of the cell envelope which is insoluble in 
dilute acids. é. B Ze 


Crystalline Constituents of the Seeds of Cataputie 
minoris. By Y. Tanara (Ber., 23, 3347—3351)—The seeds are 
carefully freed from oil, extracted repeatedly with alcohol, the alcohol 
evaporated, the residue washed with ether, and boiled with alcohol; 
on cooling the solution, brown crystals of ausculetol are deposited, 
which may be purified by treatment with lead acetate. 

If the oil is allowed to remain for some time in a closed flask, a 
substance separates which crystallises from alcohol in colourless, 
odourless prisms melting at 193°; it is insoluble in water, alkalis, or 
acids, and has not yet been further investigated. J. B. F. 


Kesso Oil. By J. Bertram and E. Giipemetster (Arch. Pharm., 
228, 483—492).—Kesso is the Japanese name for Valeriana officinalis 
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var. angustifolia ; the oil obtained by distilling the root of this plant 
with steam has a sp. gr. of 0°996, whilst the sp. gr. of oil of valerian 
is 0°945. 

A large quantity of kesso oil was divided into three portions by 
distillation with steam. The first portion was fractionated into 
six portions. 1. Up to 155°, contained much acetic and valeric acids, 
but no formic acid. Probably some valeraldehyde was present, 
judging by the odour. 2. That boiling between 155° and 160° was 
relatively small in amount, and consisted of levopinene, the rotation 
in Wild’s apparatus, with a column 100 mm. long, being 53° 5’ to the 
left. 3. That boiling between 160° and 170° is not given. 4. That 
boiling between 170° and 180° consisted of dipentene, as shown by the 
formation of its hydrochloride and hydrobromide. 5. That boiling 
between 180° and 200° is not given. 6. That boiling between 200° 
and 220° contained terpinol, CyoH,,OH. On shaking it up with a 
strong aqueous hydriodic acid solution, the compound C,H,2HI was 
obtained, which melted at 76°. This fraction also contained borneol. 

The second portion, boiling between 220° and 290°, yielded a 
fraction below 260°, composed of borneol with acetic and isovaleric 
acids. The fraction boiling between 260° and 280° was a clear liquid, 
consisting, apparently, of sesquiterpene. 

The third portion of the distillate was heavier than waier, and 
boiled about 300°. This was. saponified, and yielded acetic acid, a 
bluish oil, whose composition has not yet been made out, and kessyl 
alcohol, C\sH.,O.. This alcohol is odourless, insoluble in water, easily 
soluble in alcohol, ether, chloroform, benzene, and light petroleum. 
It melts at 85°, and boils under a pressure of 11 mm. between 155° 
and 156°, and at the ordinary pressure at 300—302° without decom- 
position. A 10 per cent. solution in alcohol has a rotatory power of 
3° 39' to the left in a column 100 mm. long. It readily forms well- 
shaped, rhombic crystals from its solution in alcohol or ether 
(a:b: ¢ = 09936 : 1 : 04369]. Kessyl alcohol alone, or dissolved 
in dry ether, in contact with acetic chloride or phosphorus penta- 
chloride, develops heat, evolves hydrogen chloride, and produces a 
splendid, dark, cherry-red solution. Kessyl acetate, C\,H,;0.Ac, was 
obtained by heating the alcohol with acetic anhydride and some 
anhydrous sodium acetate. It can also be obtained by fractional 
distillation of the kesso oil, but is impure when thus produced. The 
pure acetate is a thick, colourless oil, of very faint odour, which does 
not solidify at —20°. It is insoluble in water, easily soluble in 
ether, alcohol, chloroform, and light petroleum. Its is levorotatory 
to the extent of 70° 6’ in a column 100 mm. long. Oxidation products 
of kessyl alcohol have not yet been fully investigated. J. T. 


Poisonous Action of Hydrazine. By O. Lorw (Ber., 23, 
3203—3206).—Hydrazine exerts an extremely poisonous action on 
organisms of the most varying description. In a solution containing, 
in addition to food substances, 0°2 gram of hydrazine sulphate per 
litre, the shoots of the helianthus and of barley were rapidly killed. 
Alge, fission organisms, moulds, Schizomycetes, and lower water 
organisms were also rapidly destroyed by its dilute solution. A dose. 
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of 0°1 gram of hydrazine sulphate neutralised with sodium carbonate, 
and administered subcutaneously to a guinea-pig, caused death in 
2} hours, and a dose of 0°5 gram, administered to a puppy in a similar 
manner, brought about the same result in 24 hours. 


Composition of Sorghum Seed. By H. W. Witey (Bied. Centr., 
1890, 678—680).—The following is the mean percentage composition 
of 24 samples sorghum seed, hulled and unhulled :— 


Unhulled. Hulled. 

Moisture 9°93 9°63 
Pc wecceeganseee ee 10°54 11°39 
Light petroleum extractive .... 3°7 3°16 
Ether extractive . 0°54 
Absolute alcohol extractive .... 2° 1°46 
80 per cent. alcohol extractive .. 4 1:78 
‘i : 1°83 
1-69 

68°86 


This seed, compared with wheat, maize, and oats, appears to be 
equal in feeding value to maize and-oats, and only rather poorer than 
wheat. 

The seed hulls contain a colouring matter which, however, is not 
harmful to cattle, nor does it contain any tannin. E. W. P. 


Analytical Chemistry. 


Gas Apparatus, &c. By W. E. Apenry (Chem. News, 62, 
196—199 ; 204—206).—In this apparatus, the pressure and measur- 
ing tubes are placed some little distance apart, the latter only being 
surrounded by a water-jacket; they are connected at their lower 
extremities (which are bent at right angles for the purpose, the 
measuring tube being likewise narrowed) by wired india-rubber tubing 
and a glycerol joint. The pressure tube is farnished near the bend 
with a side tube connecting with the mercury reservoir, and termi- 
nates at the top with a Friedrich’s patent glass stop-cock, so that it 
can be used either open or closed ; it is 1000 mm. high. The measur- 
ing tube, 640 mm. long, is wide for about two-thirds of its length, 
but is narrower at the upper portion, to which a Friedrich stop-cock 
is attached, and this is connected with two capillary, double right- 
angled tubes, one of wider bore, for the admission of the gas to be 
examined, or other object ; the second and narrower one passing to 
the laboratory vessel, which is furnished at the top with a cup, into 
which the tube fits, and is rendered air-tight by an india-rubber collar. 
The laboratory vessel, which may be of any convenient capacity, is 
provided with platinum wires for explosions, and, moreover, termin- 
ates below in a narrow cylindrical portion, which may ‘be used 
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open, or be closed with a cork, and to which is attached a side tube, 
connecting with an independent mercury reservoir to facilitate filling 
with mercury, transferences, &c. A suitably bent tube, with india- 
rubber attachment, is fitted to the cork, and serves for the admission 
of reagents. Behind the whole length of the pressure tube a long, 
narrow mirror, graduated in millimetres on an unsilvered portion, is 
fixed at such an ungle as to reflect a good image of the mercury 
column and meniscus. The whole apparatus is mounted on a wooden 
support, with necessary clamps, attachments, &c.; the mercury 
reservoirs being placed behind. The apparatus serves for all kinds of 
gas measurements, as an air-pump, and for distillations under reduced 
pressure or in a vacuum. D. A. L. 


Lacmoid. By 0. Forsrer (Zeit. ang. Chem., 1890, 163—167).— 
Commercial lacmoid is of very variable character. Some specimens 
are almost wholly insoluble in water, and are unsuitable as indicators. 
Others colour boiling water intensely blue, and are fit for use. To 
prepare the pure blue indicator, the finely-powdered crude material 
is extracted with boiling water, but stopping short of complete 
exhaustion, so as to avoid dissolving a sparingly soluble red substance. 
From the cooled and filtered blue solution, the colour is precipitated 
by feebly acidifying, and after some hours is collected on a filter and 
washed with cold water, then dried at a low temperature (since 
some decomposition takes place if it be dried at 100°), or dissolved 
in alcohol, and the solution evaporated on the water-bath. . Purified 
in this way, it gives, with pure distilled water, a blue solution, having 
a slight tendency to violet, and exceeds all other indicators in sharp- 
ness. In water containing carbonic acid or an ammonium salt, it 
gives an exceedingly sharp change with a quantity of alkali, which 
has scarcely any effect on litmus. To prepare blue lacmoid paper, 
sulphuric acid is added to an alcoholic solution of lacmoid, until 
white paper dipped into the liquid is coloured red. This will 
become blue on drying. The depth of blue should be that of the 
forget-me-not. For red paper, the paper should be dipped in very 
dilute sulphuric acid and dried before staining. It must be preserved 
in well stoppered bottles, and is an extremely sensitive indicator for 
alkalis. 

A somewhat more ready mode of purification is as follows :— 
8 parts of finely-powdered crude lacmoid is gently warmed for a 
quarter of an hour with 100 parts of 20 per cent. alcohol, and the 
liquid filtered after cooling. After ascertaining the amount of matter 
in solution by evaporating a portion, there should be added an 
alcoholic solution of 14 parts of malachite green to 86 parts of the 
lacmoid. This addition does not impair the indication with acids, 
whilst it increases enormovsly the sharpness of the change to blue 
with an alkali. The liquid is tiltered from a precipitate which forms, 
and is then mixed with an equal volume of absolute alcohol. It should 
be kept in black bottles. M. J. S. 


Estimation of Free Hydrochloric Acid in Stannous 
Chloride Solutions. By W. Mivor (Zeit. ang. Chem., 1890, 
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25—26).—Precipitation as silver chloride cannot be resorted to in 
consequence of the co-precipitation of tin compounds. A measured 
quantity (100 c.c.) of the solution is, therefore, saturated hot with 
hydrogen sulphide, and filtered into a litre flask. Half of the filtrate 
is boiled to expel hydrogen sulphide, and the total acid then titrated 
with standard alkali. The amount of tin is now ascertained by 
titration with iodine, and the corresponding quantity of hydrochloric 
acid deducted from the total. M. J. S. 


Detection of Hypochlorous Acid in Chlorine Water. By 
T. Satzer (Chem. Centr., 1890, ii, 472; from Pharm. Zeit., 35, 457). 
—The author recommends the method of Lunge and Naeff, devised 
for the determination of hypochlorous acid in the presence of chlorine, 
which depends on the fact that chlorine reacts with potassium 
iodide and hydrochloric acid, forming potassium chloride, iodine, and 
hydrochloric acid, whereas hypochlorous acid produces, under the 
same circumstances, no hydrochloric acid. If, therefore, the solution 
is first titrated with decinormal alkali and then with thiosulphate 
solution, the amount of the chlorine and hypochlorous acid may be 
calculated. Of neutral chlorine water, the author recommends 25 c.c. 
should be acidified with 10 c¢.c. of decinormal bydrochloric acid, 
1 gram of potassium iodide added, and titrated with thiosulphate. 
Pure chlorine water should require exactly 10 c.c. of decinormal 
hydrochloric acid. Chlorine water, containing acid, is not to be 
recommended as an eye-wash. J. W. L. 


Detection of Traces of Iodine in the Presence of much 
Chlorine. By A. Jounstone (Chem. News, 62, 153, 169).—The 
solution to be tested is treated with a saturated solution of silver 
nitrate in strong ammonia; a yellow precipitate indicates the presence 
of an iodide. To confirm this, add concentrated sulphuric acid, and 
agitate with carbon bisulphide ; the latter becomes coloured by any 
liberated iodine. D. A. L. 


Separation and Estimation of Tellurium. By E. Donara 
(Zeit. ang. Chem., 1890, 214—217).—Precipitation by sulphurous 
acid is complete but tedious. Kastner’s grape-sugar method (Abstr., 
1876, 440) is accurate and expeditious. Precipitation by stannous 
chloride or an alkaline stannite is not suitable, since the precipitate 
always contains tin. Tellurium is very rapidly precipitated from 
acid solutions by hyposulphurous acid. The yellow solution obtained 
by shaking scrap zinc with aqueous sulphurous acid is filtered, and 
added to the cold concentrated hydrochloric acid solution of the 
tellurium compound. Precipitation is complete in 15 minutes. The 
washed precipitate, which may contain some tellurium sulphide, is 
rinsed into a tared capsule, oxidised with strong nitric acid, and, 
after gentle ignition, weighed as tellurium dioxide. 

For the attack of ores containing tellurium, 3 or 4 grams of the 
impalpable powder is treated in a basin with small quantities of con- 
centrated nitric acid, and from the pasty mass obtained, the excess of 
acid is completely evaporated at a temperature which will not decom- 
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pose the metallic nitrates. The dry mass is powdered in the basin, 
moistened with strong soda solution, and digested for half an honr. 
Water is then added, the filtrate boiled for 20 minutes with pure grape- 
sugar, and the precipitated teliurium weighed as dioxide, —s 

Estimation of Hypophosphorous, Phosphorous, and Hypo- 
phosphoric Acids. By L. Amar (Compt. rend., 111, 676—679).—In a 
warm acid solution, hypophosphoric acid reduces mercuric chloride to 
the mercurous salt, and is itself completely converted into phosphoric 
acid, probably in consequence of an intermediate conversion into 
phosphorous and phosphoric acids. About 1 gram of the substance 
is mixed with 10 c.c. of concentrated hydrochloric acid, evaporated 
almost to dryness in order to promote the decomposition of the hypo- 
phosphoric acid, redissolved in a small quantity of water, and mixed 
with a solution containing 68 grams of mercuric chloride and 20 to 
40 c.c. of concentrated hydrochloric acid per litre. The mixture is 
allowed to remain for 24 hours at 80°, and the mercurous chloride is 
collected and weighed. 

Potassium permanganate can be employed in the manner indicated 
by P. de St. Gilles, the substance being oxidised by excess of the 
permanganate and the excess determined by means of oxalic acid. 
The oxidation is more rapid, the more concentrated the solution, the 
greater the proportion of free acid, and the higher the temperature. 
At a high temperature, a small quantity of permanganate may be 
decomposed, and at a low temperature, especially in dilute solutions, 
oxidation is incomplete; careful attention to the conditions is there- 
fore necessary. 

The permanganate employed should be equivalent to a solution 
containing 63 grams of oxalic acid per litre, and the quantity of sub- 
stance taken for analysis should reduce about 20 c.c. of the perman- 
ganate. The substance is dissolved in 20 c.c. of water, mixed with 
3 c.c. of concentrated sulphuric acid, cooled, mixed with 35 c.c. of per- 
manganate, and heated at 50° for half an hour. 20 c.c. of oxalic acid 
solution is then added, and after the liquid has become colourless and 
the brown precipitate has completely dissolved, the excess of oxalic acid 
is determined by means of permanganate. The method is applicable 
to phosphites, pyrophosphites, and hypophosphites. In the case of 
hypophosphates, the liquid is first heated with the sulphuric acid at 
8U0—100° for half an hour, and then cooled and mixed with the per- 
manganate. 

The mercuric chloride method, although the more tedious, is the 
more accurate of the two. ©. H. &. 


The “ Citrate Method” of Phosphoric Acid Estimation. By 
O. Reirmair (Zeit. ang. Chem., 1850, 19—25, 196—210; continued 
from Abstr., 1890, 416).—Comparing the results yielded by the citrate 
method, under a great variety of conditions, with those furnished by 
precipitation by molybdate, the author has investigated the amount 
of the error of deficiency due to imperfect precipitation of the phos- 
phoric acid, and that of the error of excess due to contamination of 
the precipitate by impurities. His conclusions are as follows:—In 


ABSTRACTS OF CHEMICAL PAPERS. 


all modifications of the citrate method, the precipitation of the phos- 
phoric acid is incomplete, and with large proportions of citrate and a 
small amount of magnesia, it may be very seriously so. In the most 
favourable cases, about 2 milligrams of magnesium pyrophosphate 
passes into the filtrate. On the other hand, when calcium, iron, 
aluminium, or manganese is present, a variable portion of those bases 
will always be found in the precipitate, and, if enough magnesia mix- 
ture has been used, a compensation of errors is possible. The use of a 
minimum quantity of ammonium citrate, in accordance with the pro- 
cedure of Brassier and Glaser (Abstr., 1885, 837), is not permissible ; 
an excess is always requisite. The quantity of magnesia mixture must, 
however, always be proportioned to the amount of citrate. The bases 
which chiefly contaminate the precipitate are calcium and manganese. 
Both are precipitated in the form of ammonio-phosphates, which are 
converted into pyrophosphates on ignition. Of iron and aluminium, 
there are usually only traces precipitated ; the principal effect of these 
metals in the solution is to retard the precipitation of the magnesium 
ammonium phosphate. Grupe and Tollens have stated that magnesia, 
or a basic magnesium salt, is precipitated together with the ammonio- 
phosphate. This is certainly true, since the ignited precipitate always 
shows the reaction of an orthophosphate with silver nitrate, but if the 
magnesia mixture has been added by drops to an ammoniacal solution 
(2°5 5 ) per cent. of ammonia), the magnesium oxide in the precipitate will 
be scarcely weighable. But, using nearly neutral solutions, and espe- 
cially when salts of sodium or potassium are present, the amount may 
be very considerable. The use of hydrochloric acid for dissolving phos- 
phates containing silica is disadvantageous ; the magnesium precipi- 
tate will always be strongly contaminated with silica, and the amount 
of foreign bases precipitated will also be increased. Even when 
sulphuric acid is used, and the solution is consequently freer from 
silica, it is to be expected that abuut 1 milligram will be found in the 
precipitate. The presence of sulphates has, however, the tendency, 
other things being equal, to increase the error of deficiency. More- 
over, since the use of sulphuric acid removes a large part of the lime 
as sulphate, less ammonium citrate is needed than would otherwise be 
the case. 

Using the process for estimating the phosphoric acid in the soluble 
portion of a superphosphate, and working upon 1 gram of substance, 
with 5 grams of citric acid, 25 c.c. of magnesia mixture, and ammonia 
equal to 2°5 per cent. of the solution, a loss of about 2 milligrams, 
equal to 0°128 per cent. of phosphoric acid, may be assumed. On the 
other hand, when examining basic slag, or raw phosphates, the error 
will be in excess. If silica and manganese are absent, the amount of 
the error may be small, but no estimate of its average magnitude can 
be formed. M. J. S. 


Reduction of Arsenic Acid in Analysis. By F. A. Goocn and 
P. E. BrowninG (Amer. J. Sci., 40, 66—71).—The authors endeavour 
to shorten the process of reduction of arsenic acid by employing 
hydriodic acid, instead of sulphurous acid, as the active agent. The 
process recommended may be summarised as follows :—To the arsenate 
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in solution are to be added potassium iodide in excess of the amount 
needed, according to the equation, to complete the reduction, and 
10 c.c. of half and half sulphuric acid. The liquid is to be diluted to 
about 100 c.c., and boiled rapidly until the volume is decreased to 
40 c.c. The colour of the free iodine is to be bleached by cautious 
additions of sulphurous acid, and the liquid immediately diluted with 
water and neutralised, first with normal potassium carbonate and after- 
wards with the hydrogen salt. The whole is to be cooled and titrated 
with iodine in the usual manner, starch being used as an indicator. 
The advantage of this method is in the rapidity with which it may 
be executed, the whole operation being completed in half an hour. 
The average error of the process amounts to 0°13 per cent. of the 
amount taken. B. H. B. 


Estimation of Peroxides of the Alkaline Earths. By G. 
Kassner (Arch. Pharm., 228, 432—435).—A weighed amount of the 
peroxide (0°2 in the case of the barium compound) is ground with a 
little water and washed into a beaker; then excess (about five times 
as much) of pure potassium ferricyanide is added. Oxygen is at once 
evolved, and the reaction is complete when the gas ceases to come off ; 
the reaction may be accelerated by gently warming the beaker. A 
considerable amount of water is now added, and excess of sulphuric 
acid; the greenish colour which may now appear does not affect the 
result. The solution is finally titrated with potassium permanganate 
solution. Thus, 0°2 gram of peroxide required 17°2 c.c. of perman- 
ganate (1 c.c. = 0°00576 gram of Fe) ; hence the peroxide contained 
74:7 per cent. of peroxide. The old direct process gave 75°13 per 
cent. The new process may prove useful in cases where an acid solution 
would be inadmissible ; it is only necessary to filter off an aliquot part of 
the solution before the acid is added, and then titrate and calculate. 

J. T. 

Estimation of Ferric Oxide and Alumina in Phosphatic 
Manures. By A. Srurzer (Zeit. ang. Chem., 1890, 43—44).—The 
author, whilst admitting the superiority of Glaser’s method (Abstr., 
1890, 420) over that depending on the insolubility of the iron and 
aluminium phosphates in acetic acid, prefers to weigh the ferric oxide 
and alumina as such, and not as phosphates. To this end, the solu- 
tion of 1 gram of the phosphate in hydrochloric acid is made alkaline 
with ammonia, and then feebly acid with acetic acid. The precipitate 
is collected and partially washed; the filter with its contents is re- 
turned to the same beaker, and digested with 150 c.c. of molybdate 
solution. The solution filtered from the yellow precipitate is made feebly 
alkaline with ammonia, and warmed for 10 minutes on the water-bath. 
The precipitate sometimes contains traces of molybdic acid, but if 
dissolved in hydrochloric acid and reprecipitated by ammonia, the 
ferric oxide and alumina are obtained free from all impurities. 

M. J. S. 

Valuation of Pyrolusite by means of Hydrogen Dioxide. 
By A. Baumann (Zeit. ang. Chem., 1890, 72—79).—The reaction 
MnO, + H,O, = MnO + O,, which occurs in acid solutions, yields 
equally good results by gravimetric, volumetric, or gasometric 
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methods. The last has already been employed by Lunge (Abstr., 
1885, 1162). For accurate work, an ordinary 50 c.c. nitrometer is 
scarcely large enough, since not more than 0°18 gram of manganese 
dioxide could be used, and an error of 0°1 c.c. in reading the volume 
of the gas would equal 0:2 per cent. in the result. The eudiometer 
should be able to measure at least 100 c.c. of gas, and should be 
surrounded by a water-jacket, that the temperature may be known 
with exactness. Water may be used in the eudiometer instead of 
mercury. In case the pyrolusite should resist attack, the reaction 
flask may be warmed to 70°. 1c.c. of oxygen at 0° and 760 mm. is 
equal to 0°003885 gram of MnO). 

Gravimetrically, the estimation may be made by weighing the 
oxygen evolved. Almost any of the forms of carbonic acid apparatus 
for the estimation by loss of weight may be used. From 2 to 6 grams 
of the pyrolusite, in impalpable powder, is placed in the reaction 
flask with 30 c.c. of sulphuric acid (1 part to 3 of water), and 40 c.c. 
of commercial hydrogen peroxide is placed in the inner tube. Warming 
should be avoided. 

For volumetric estimation, an acidified hydrogen peroxide (contain- 
ing about one-tenth of sulphuric acid) should be made of strength 
corresponding approximately with a standard permanganate (10 grams 
per litre). The relation of the solutions is accurately found, and then 
0-4 to 1 gram of the pyrolusite is treated with 50 c.c. of the hydrogen 
peroxide in the cold, and after half an hour with occasional shaking, 
the excess is titrated back with the permanganate. The presence of 
ferrous compounds in the pyrolusite leads to high results, since they 
consume hydrogen peroxide; in Bunsen’s and the ferrous sulphate 
processes, the error is in the opposite direction. M. J. 8. 


Titration of Permanganate and of Bleaching Powder by 
Hydrogen Peroxide. By L. Vanino (Zeit. ang. Chem., 1890, 830—83). 
—To facilitate calculation of the results from the volume of oxygen 
evolved, tables are given of the weight of 1 c.c. of oxygen and of 
chlorine respectively, over a sufficiently wide range of temperature 
and pressure. The author's practice differs in three points from that 
of Lunge (Zeit. ang. Chem., 1890, 7) ; he prefers an azotometer to the 
nitrometer; in the analysis of bleaching powder, he uses feebly acid, 
instead of alkaline, hydrogen peroxide; and he compares his results 
with those of the iodometric method, rather than with Penot’s, and 
finds a closer agreement than did Lunge with the latter. The titra- 
tion by permanganate of the residual hydrogen peroxide gives unex- 
ceptionable results in the assay of bleaching powder. M. J. S. 


Dry Assay of Tin Ores. By H.O. Horrmann (Chem. News, 62, 
157—159 ; 169—170).—This section of the author’s paper on the dry 
assay of tin ores deals with methods depending on fusion with potas- 
sium cyanide, of which various modifications have been investigated, 
with and without a salt cover, in chalk- or charcoal-lined crucibles, in 
porcelain crucibles, with charcoal intermixed with the cyanide, with 
various qualities of cyanide, &c. The chief source of error appears to be 
due to the tin, instead of forming a button, being disseminated through 
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the mass of slag, when it cannot subsequently be thoroughly sepa- 
rated. To obviate this, it is recommended to ram a lot of potassium 
cyanide into the bottom of the crucible before putting in the ore and 
flux, so as to form a fused mass for the tin to fall through and accn- 
mnlate beneath to form a button. As regards impurities, iron passes 
into the cyanide, alkaline sulphates and carbonates cause low results 
owing to the formation of tin sulphides in the first case, and of stan- 
nates in the second. Impure cyanide gives low and irregular results. 
D. A. L. 
Estimation of Vanadic Acid in Vanadiotungstates. By A. 
Rosenuem (Ber., 23, 3208—3210).—The statement attributed to the 
author by Rothenbach (Ber., 23, 3050; and this vol., p. 18) that 
sulphurous acid is capable of reducing tungstic acid when present as 
phosphotungstic acid is incorrect, as he has shown (Abstr., 1889, 762) 
that no reducing action takes place. Rothenbach further states that 
the violet coloration produced when sulphurous acid is added to a 
mixture of phosphoric and vanadotungstic acids is not due to the re- 
duction of the tungstic acid, as vanadium tetroxide free from sulph- 
urous acid also yields the coloration with phosphotungstates. This 
fact, however, really proves the contrary of Rothenbach’s statement, 
for vanadium tetroxide, as shown by its action on ferric oxide and am- 
moniacal silver solutions is a reducing agent, and this is the compound 
which actually causes the reduction of the tungstic acid, as is shown 
by the fact that the intensity of the coloration is dependent on the 
quantity of tungstic acid present, and not on that of the vanadium 
tetroxide. H. G. C. 


Estimation of Ferrocyanides. By R. Zauozreckt (Zeit. ang. 
Chem., 1890, 210—214).—When a solution of an alkaline ferrocyanide 
is treated with zinc carbonate and a stream of carbonic anhydride, the 
whole of the ferrocyanogen is precipitated in the form of a double salt 
of the alkali metal and zine. If the operation is performed at the 
boiling temperature, the reaction takes place according to the equation 
3M’',FeCy, + 2ZnCO; = 2Zn,FeCy,,M’,FeCy, + 4M’,CO;, and the 
amount of alkaline carbonate produced may be employed as a measure 
of the ferrocyanide originally present. The zinc carbonate should be 
prepared by the addition of sodium carbonate to a hot solution of zinc 
sulphate, as it then subsides and washes readily. It is preserved in 
the pasty state, and if the quantity added contains an amount of zinc 
approximately equal to the weight of alkaline ferrocyanide, it will be 
amply in excess. The mixture is heated to boiling, and a stream of 
carbonic anhydride is passed through it for a half to one hour. It is 
then cooled, diluted to a known volume, filtered, and an aliquot part 
of the filtrate is titrated with standard acid, using methyl-orange as 
indicator. If the original solution had contained alkaline carbonates 
or sulphides, the amount of these should be ascertained by titration, 
and the acid they consume deducted from the total quantity required 
after treatment with zinc carbonate. Sulphates and chlorides have a 
disturbing influence, but this can be counteracted by the presence of 
an excess of alkaline carbonate; thiocyanates and the other con- 
stituents of prussiate “ metal” are without influence. M. J. S. 
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Estimation of Sugar in Blood. By J. Sexcren (Chem. Centr., 
1890, ii, 478—479; from Centr. Physiol., 4, 217—-222).—The author 
has found that if, in the estimation of sugar in blood, the coagulum, 
caused by the addition of iron acetate, be not thoroughly and repeatedly 
pressed and washed, considerable quantities of sugar may be retained 
by it, although he has not found the error to be nearly so great as 
stated by Schenk and by Riéhmann. In his first experiments, 5—8 per 
cent. was retained, and he considers that the sugar may be entirely 
washed from the coagulum independently of any choice of pre- 
cipitating agent. J. W. L. 


Examination of Oils, Fats, and Allied Substances. By T. T. 
P. B. Warren (Chem. News, 62, 125; 179—180).—The sulphur 
chloride test recommended in various communications by the author 
indicates the character but not the probable quantity of the oils in a 
mixture; it is, therefore, now suggested to ascertain the latter factor 
by taking the iodine absorptions, with Hubl’s reagent, of the indi- 
vidual constituent oils as well as of the mixture, and from the data 
obtained to determine the proportions present, for which purpose 
methods of calculating are described. a ae 


Estimation of Formic Acid in presence of Acetic and 
Butyric Acids. By A. Scata (Gazzetta, 20, 393—396).—The liquid 
containing the formate is weighed out into a deep beaker, an excess 
of a saturated solution of corrosive sublimate added, the whole 
covered with a clock glass and heated for two hours on the water- 
bath. The precipitated calomel is collected on a weighed filter, 
washed with warm water, dried at 100°, and weighed. When the 
acid is present in the free state, it is neutralised before proceeding as 
above. This method gives trustworthy results, and is very sensitive, 
formic acid precipitating more than 10 times its weight of calomel. 


S. B. A. A. 


Modification of Jaffé’s Indican Test. By F. Opermeyer (Chem. 
Centr., 1890, ii, 273—274; from Centr. Physiol., 4, 155).—The author 
precipitates the urine with plumbic acetate, avoiding too large an 
excess, filters through a dry filter, agitates the filtrate with an equal 
volume of fuming hydrochloric acid, in which 2 to 4 parts of ferric 
chloride are dissolved in 1000 parts, and extracts finally with chloro- 
form. The indigo produced by the oxidation of the indican may then 
be determined colorimetrically in the chloroform solution. Ferric 
chloride has the great advantage over others, as an oxidising agent of 
indican, that it does not affect the indigo produced. J. W. L. 
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Circular Polarisation of certa‘n Tartrate Solutions. By J. 
H. Lone (Amer. J. Sci. [3], 40, 275—283; compare Abstr., 1890, 
313).—The specific rotation of potassium antimony tartrate is con- 
siderably reduced by the admixture of carbonates, borates, phosphates, 
or acetates in amounts insufficient to produce immediate precipitation. 
Investigation of this behaviour leads to the conclusicn that on mix- 
ing solutions of alkaline phosphates, acetates, carbonates, or borates 
with the tartrate in the cold, there is probably first formed a tem- 
porarily stable antimony salt, with a corresponding amount of alkaline 
tartrate. The observed rotation is due to this plus that of the 
unchanged potassium antimony tartrate. 

The specific rotation of potassium ammonium tartrate is but 
slightly affected by the presence of ammonium or potassium salts, 
but is considerably diminished by the addition of a sodium salt. 
This behaviour may also be explained on the general hypothesis of 
replacement in the tartrate molecule by excess of inactive salts. 

H. C. 

Phosphorescence of Lithium Compounds in Vacua, and 
Spectra of Coated Terminals. By E. E. Brooxs (Chem. News, 62, 
239).— Various lithium salts and minerals exhibited the following 
phosphorescence phenomena and continuous spectra showing a con- 
centration of light in certain parts, when examined by Crookes’ 
method in the negative discharge in a vacuum :—Sulphate, a bright 
lilac-blue ; phosphate, bright, light Cambridge blue, when fused with 
sodium carbonate the colour became bright emerald-green, and, unlike 
the other cases, the glow was prolonged for a second or two after the 
circuit was broken: chloride, moderately brilliant, pale lavender- 
blue ; fluoride. moderately brilliant, very light flesh-colour; silico- 
fluoride, deep blue with darker spots, not so brilliant as the sulphate ; 
spodumene, golden-yellow ; lepidolite, very brilliant, deep-red, with 
traces of blue; petalite, very brilliant, rich yellow; amblygonite, 
trace of white glow; the nitrate, carbonate, hydroxide, and rubellite 
and indicollite did not phosphoresce ; but the nitrate, fused in a glass 
tube, produced an opaque, enamel-like appearance at surfaces of con- 
tact, by which the inherent yellowish phosphorescence of the German 
glass became yellower. 

By coating with, or simp'y placing on, aluminium or platinum 
negative terminals, lithium, thallium, sodium, calcium, or barium 
salts, and submitting them to a discharge in a vacuum of. moderate 
tenuity, the flame spectra of the respective metals were obtained ; 
other metals gave very faint spectra, or even none, with the 1-inch- 
spark coil employed. These spectra disappear in high vacua. 

D. A. L. 

Crystalline Liquids. By O. Lenmann (Ann. Phys. Chem., 41, 
525—537).—The author has drawn attention to the fact that certain 
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liquids exist which behave optically as if they had a crystalline struc- 
ture (Abstrggl890, 106). These liquids are chemically homogeneous, 
and the anisotropy is not produced by external force. He now asks 
the question whether isotropic liquids are non-crystalline, or whether 
they belong to the regular system, and concludes that in view of the 
very general miscibility of liquids they are non-crystalline, for other- 
wise they would only have the power of mixing with isomorphous 
substances. This conclusion he supports by experiments on the 
miscibility of crystalline liquids with each other and with solid 
crystals. Liquid crystals, when heated between cover glasses slightly 
above the point where they pass into ordinary liquids, retain on 
cooling the original direction of their optical axes, owing probably to 
condensation and consequent higher “ melting” point of a layer on 
the surface of the glass. Isomorphous liquid crystals exhibit the 
phenomena of diffusion, and thus the capability of solids to form 
mixed crystals appears to correspond exactly with the process of 
mixing or diffusion in liquids (compare van’t Hoff, Abstr., 1890, 


1041). J. W. 


Passive State of Iron and Steel. By T. Anorews (Prove. 
Roy. Soc., 48, 116—12%).—Steel magnetised by hand or by a cuvil 
exhibits a small E.M.F., almost always positive with respect to 
non-magnetised steel, when both are immersed in nitric acid of sp. gr. 
1-42 at the ordinary temperature. As the temperature is raised, the 
E.M.F. varies somewhat, but remains small, not exceeding 0°03 volt. 
At about 90°, however, the magnetised steel is attacked violently by 
the acid, and the E.M.F. rises suddenly to as much as 0°3 volt. 

J. W. 

Effect of Pressure on the Electrical Conductivity of Liquids. 
By C. Barus (Amer. J. Sci. [8], 40, 219—222).—For commercial 
mercury subjected to pressures between 10 and 400 atmos. isother- 
mally, —éR/K = 30 x 10-%8P, where éR/R is the decrement of the 
specific electrical resistance R, corresponding with the pressure inere- 
ment 6P. If wv is the volume, then from the results of Grassi and 
others, —é/r = 3 x 10-°P, and hence 6R/R = 1Uév/v. If @ be the 
symbol of temperature, the following approximate results apply, 
isopiesticaily, at ordinary temperatures and pressures: éR'/R’ = 800 x 
10-60, and év/v = 180 x 10-860. Hence éR'/R’ = 4-4 év/v, where 
R’ refers to electrical resistance considered in its thermal relations. 
For a conce:trated solution of zinc sulphate subjected to pressures 
from 10 to 400 atmos., similar expressions apply with somewhat less 
accuracy. 

Expressing the results graphically, the pressures in atmospheres or 
volume decrements per unit of volume are found to be linear 
functions of the corresponding decrements or increments of electrical 
resistance per unit of resistance. The curves for thermal change of 
_resistance éR’/R’ coordinated with volume decrement are also recti- 
lnear. In order to bring the compression loci into coincidence with 
the thermal loci, the former must be rotated in each case around the 
origin in a direction contrary to the hands of a watch. The angle of 
rosation is considerably greater for zinc sulphate solution than it is 
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for mercury. From this, follows the remarkable result that, both 
in the case of the metal and of the electrolyte, the effect of isothermal 
compression is a decrement cf resistance nearly proportional to pres- 
sure, and by deduction, that the immediate electrical effect of rise of 
temperature, 6R’/R'—éR/R, is a decrement of specific resistance, both 
in the case of the metal and of the electrolyte. This points out an 
inherent similarity between the metallic and the electrolytic conduc- 
tion in this instance. H. C. 


Electrical Conductivity of Boric Acid Solutions in Presence 
of Dulcitol. By G. Maeyanini (Gazzetta, 20, 441—448).—The 
author has applied his new method of studying the constitution of 
solutions (see Abstr., 1890, 1357) to the investigation of the mole- 
cular composition of the compounds existing in solutions of boric 
acid and dulcitol. The variations of the molecular conductivity of 
boric acid solutions in presence of dulcitol are precisely of the same 
character as those which occur in presence of mannitol, with this dif- 
ference, however, that from the observed values of the conductivity in 
the case of dulcitol, no simple relation for the molecular composition 
of the electrolytic compound or compounds can be calculated. This 
renders it probable that several compounds of boric acid and dulcitol 
exist together in the solution. S. B. A. A. 


Determination of Boiling and Freezing Points by means of 
the Platinum Thermometer. By E. H. Grirriras (Proc. Roy. Soc., 
48, 220—225).—Eight thermometers, varying somewhat in con- 
struction, were compared. The best form was found to be the follow- 
ing :—A coil of fine platinum wire is wound on a roll of asbestus 
paper, and slipped into a thin tube of hard glass. Thick platinum 
wires run from this coil to the top of the instrument, and the 
unimmersed portion of the stem is surrounded by the outer tube of a 
condenser, through which tap-water is kept flowing. The diameter 
is less than 3/16ths of an inch, and the length about 18 inches. The 
instruments were graduated at the boiling points of water, naphtha- 
lene, benzophenone, and sulphur, and the freezing point of water. 
From the determinations of the boiling points of various substances, 
it was found that although the curves for the different thermometers 
vary considerably in form, intermediate temperatures deduced from 
them are in practical agreement (less than 0°1°) up to 500°. 

J. W. 


Heat of Combustion of Organic Compounds. By F. Srou- 
MANN (Zeit. physikal. Chem., 6, 334—357).—In this paper are collected 
and systematically arranged the heats of combustion of over 
400 organic compounds. The tables include all the determinations 
made from 1852 until August, 1890, with the exception of the experi- 
‘ments of Frankland, Ramsay, von Rechenberg, and Danileffski. 
Many hitherto unpublished determinations by the author and his 
pupils are also included. In the various columns are given the heat 
of vombustivun per gram in small calories; the heat of combustion 
per gram-molecu'ar weight in great calories (both at constant pressure 
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and constant volume); the heat of formation in great calories; the 
observer ; and the reference to the original source. In calculating 
the heats of formation, the author assumes the following heats of 
combustion :—C, 94 Cal.; H., 69 Cal.; and S, 69°3 Cal. J. W. 


Relations of the Heats of Combustion of Solid Bibasic 
Acids to those of the Gaseous Hydrocarbons. By F. Sronmann 
(J. pr. Chem. [2], 42, 248—259 ; compare Abstr., 1889, 1096, and 
Abstr., 1890, 100) —1f A is the heat of combustion of any bibasic 
acid, and B that of the gaseons hydrocarbon from which it is derived, 
then the ratio A/B is practically a constant. A mean value for this 
constant obtained from the determinations of the heats of combustion 
of 22 different acids is 0°97692. Hence, if the heat of combustion 
of a molecule of a gaseous hydrocarbon is taken as unity, that of the 
corresponding bibasie acid will be 0°97692, or the heat of combustion 
of the hydrocarbon is obtained by dividing that of the acid by 
097692. A comparison between numbers thus calculated and those 
observed shows a very satisfactory agreement. 

The difference B — A is equal to the sum of two numbers 2 and y, 
the first of which is the loss of héat in the passage of the hydro- 
carbon from the gaseous to the solid condition, and the second the 
heat evolved in the conversion of the solid hydrocarbon into the 
corresponding acid. In some cases 2 is already known, and for others 
it may be calculated without serious error on the assumption that the 
heats of fusion and vaporisation of unit weight of all hydrocarbons 
are the same. The value of « being known, y the heat of formation 
of the acid from the hydrocarbon is then easily calculated. 

The following table gives values of y for different acids calculated 


by the above method :— 


K. 


Co. 
ey 
a 


0° 09300 
0°12100 
0° 02870 
010200 


0°17100]} Fumaric acid ........ 
0°08700} Phthalic acid ........ 
0°12700] Isophthalic acid . 

0 °07700 | Salicylic acid . er 
0 00665 | Me tahy droxy benscio 

0 ‘00860 acid . diarack hace ee 
0 °00860 | Parahy droxy be nzoic 

0 00475 acid . én oeeun 
0 00357 | a- Naphthoic acid . 

0 00371] 8-Naphthoic acid. . 
1°17000 


Malonic acid . 0606s 
Methylmalonic esti. 
Ethyimalonic acid. 
Dimethylmalonic ac id... 
Succinic acid ...... Ges 
Methylsuccinie acid .. 
Ethylsuccinic acid 
Glutaric acid 

Pimelic acid.......... 
Adipic acid... ....+..- 
Maleic acid ........- 


0 00867 


0 00286 
0 -02040 
0 00678 


WOR Wana 


Coste ih Te chad ck 


In the second column of the table, are given the values of Ostwald’s 
affinity coeflicients, between which and the heats of formation there 
is an evident relation, for acids of similar constitution the affinity 
coefficient being smaller the greater the heat of formation. Methyl- 
malonic acid occupies an exceptional position in the malonic acid 
series. By analogy with the cther acids of this series, the heat of 
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formation should be between 2°5 Cal. and 5°5 Cal., and the affinity 
coefficient between 0°171 and 0°127. Instead of this, the numbers 
are 1°7 Cal. and 0°087. H. C. 


Compressibility of Mixtures of Air and Carbonic Anhydride. 
By U. Lata (Compt. vend., 111, 819—82i).—The author has investi- 
gated the compressibility of mixtures of air and carbonic anhydride 
containing 11 to 56°92 per cent. of the latter, at pressures extending 
to 1613°96 cm. of mercury. When the proportion of carbonic 
anhydride does not exceed 22 per cent., the compressibility lies 
between that of air and carbonic anhydride, and is, at first, nearer to 
that of air, but approaches more closely to that of carbonic anhydride 
as the pressure increases. The greater the proportion of carbonic 
auhydride, the lower the pressure at which the compressibility becomes 
equal to that of carbonic anhydride alone. As the proportion of 
this gas increases, the compressibility becomes greater than it would 
be if no air were present, but beyond a certain point it decreases 
aud tends to revert to the compressibility of pure carbonic anhydride. 

C. H. B. 

Experiments on Vapour Density. By E. P. Perman (Pree. 
Roy. Suc., 48, 45—59).—This investigation was undertaken mainly 
to ascertain if bromine dissociates at low pressures and moderate 
temperatures. The apparatus employed is figured in the accom- 
panying cut. A isa glass globe of known capacity (about } litre) 
blown inside a larger globe, B. The liquid which produces the 


vapour-jacket is boiled in C, and condensed in D, which may be 
specially cooled if necessary. F' is a tube containing a liquid to 
absorb the bromine vapour, a few drops being also introduced into 
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the bulb-tube G. M is an air reservoir, and O a pressure gauge, the 
tube P being attached to a water-pump. 

A is first exhausted, and then there is introduced into it a little 
liquid bromine, air being excluded. The tube above £ is fused on to 
F, the liquid in CO boiled, and the bromine allowed gradually to blow 
out over the potash solution in F. The tube above the globe must 
be heated gently with a Bunsen flame. The apparatus is now 
exhausted as far as possible, the stopcock FE turned off, the tube 
above cracked and removed, more bromine admitted as at first, the 
tube fused together again, and the bromine driven out as before until 
the vapour in A has the atmospheric pressure at the temperature of 
the boiling liquid in C. The absorption-tube F' is then filled with 
strong solution of potassium iodide, and the whole apparatus connected 
up as in the tigure. M is exhausted to the requisite degree, and the 
pump cut off by the screw-clip R. Bromine vapour is allowed to 
escape from A by cautious manipulation of the stopcock F until 
equilibrium is attained. The pressure is then read off, the stopcock 
L closed, and the contents of the absorption-tube washed into a 
stoppered bottle to be afterwards titrated with thiosulphate. The 
experiment is then repeated at lower pressures until the series is 
complete. 

By adding together the residual quantity of bromine and the 
quantities removed, the weight of bromine in the globe at each 
pressure is found, and as the volume occupied is already known, all 
data required are available. 

It was found that at temperatures ranging from 15° to 280°, and at 
pressures from 15 mm. to 760 mm., bromine vapour exhibited the 
normal density without any indication of dissociation. 

Iodine, when vaporised in a similar apparatus, did not yield constant 
results, so experiments with it were conducted by means of an 
apparatus for determining the speed of sound in the vapour. 
Finely-divided precipitated silica was used to ascertain the wave- 
length. The density of the saturated vapour at 132° was found to 
be normal. The author finds (in contradiction to J. J. Thomson, 
Abstr., 1887, 1013) that the passage of electric sparks through the 
vapour does not alter its density. 

A few experiments were made with the vapour of sulphuric 
anhydride. ‘The author considers that his results prove the formula 
of this substance to be SO, and not S.O,. 

The vapour density of aqueous hydrochloric acid shows that the 
acid and water do not combine at the temperature employed (132°). 

J. W. 

Variation of the Density with the Concentration of Weak 
Aqueous Solutions of Certain Salts. By J. G. MacGrecor (Chem. 
News, 62, 223—224, 232 —234).—The densities of the various solutions 
were, in these experiments, determined in a specific gravity bottle at 
20°, and, as a rule, at least two solutions of different strengths of 
each salt were prepared from weighed quantities of the recrystallised 
pure crystalline salt of commerce and weighed quantities of water; 
the intermediate solutions being obtained by dilution. With ferrous 
sulphate, however, all solutions were made directly from the salt and 
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water; in this case, also, air was eliminated from the water as far 
as possible by boiling. 

In all the salts tested, in concentrations varying from | per cent. 
to about 5 per cent. of anhydrous salt, the excess of density of a 
solution over that of water at the same temperature is directly pro- 
portional to the percentage of salt in the solution, and may be 
represented symbolically by the equation 

Dt = d; + kp, 

in which D; and d; are the densities at the same temperature ¢ of a 
solution and of water respectively, p the percentage of anhydrous 
salt in the solution, and ka constant for all sufficiently dilute solutions 
of any one salt. Data are furnished showing the close agreement 
between the numbers calculated from the formula and those obtained 
from actual observations. In the following table, the value of k is 
given, and the maxinium observed concentration up to which it holds 
good for each salt. 


Maximum concen- 


. Observer. 
tratiun per cent. 


Salt. 


| 
BMD, 0 00600000 “0°; +0°0103918 3:0 MacGregor. 
MgSO,..........| 20°0 | 0-0104324 2-0 ‘ 

MgSO, .....0...] 23° 0008176 | between 2:0 and 2°5 | Schiff. 
Pa ct nc cecwee 
Sncdéedada 


0 0099486 above 2°6 MacGregor. 
0 0097329 about 3 °0 Grotrian. 

0 0098427 below 2 0 Gerlach. 

0° 0092083 2°35 Hassenfratz. 

cpiiaaiinaasin { at least 1°7 

00095187 possibly 2-5 } 
0 :0081600 2° 
0 0085950 2 

0:°0091875 4° 
15° 0 -0091267 4 

18 0 0093717 
18°0 0 -0145630 


MacGregor. 


Gerlach. 
Hassenfratz. 
Ostwalc. 
Gerlach. 
Thomsen. 
Thomsen. 


ee 


Socgas 6G addd 


wFoon 
fd 


The formula seldom applies to concentrations below 1 per cent., 
exceptions being magnesium, copper, and potassium aluminium 


sulphates. D. A. L. 


Dissociation Hypothesis of Arrhenius. By J. Travpe (Ber., 
23, 3519—353V0).—The author raises a number of objections to the 
hypothesis of Arrhenius of the dissociation of electrolytes in dilute 
aqueous solution (Abstr., 1888, 296). The hypothesis contradicts 
our ordinary conceptions of chemical affinity, since even the most 
stable compounds are assumed to dissociate when dissolved in water. 
All explanations of reactions in solution based on the assumption of 
a so-called nascent condition become impossible under the new hypo- 
thesis. To explain the fact that the ions which are assumed to exist 
in the free state in aqueous solutions cannot be separated from one 
another by diffusion, the further assumption is made that the ions are 
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endowed with charges of opposite sign, and are, in consequence, so 
dependent one on anvther that they cannot be separated without the 
application of energy from the outside. This is, however, to assume 
a dissociation where none really ovcurs. According to the hypothesis, 
the colour of any particular ion in solution should always be the 
same, whereas an atom of iron in the thiocyanate is red, in Prussian 
biue is blue, in ferrous sulphate is green, and in ferric chloride is 
yellow. The additive properties of dilute solutions, which Arrhenius 
regards as of so much importance in support of the hypothesis, are 
rather to be looked on asa weak point. For were the hypothesis correct, 
all the properties of dilute solutions would be of an additive nature, 
and this is by no means the case. The freezing point reduction of a 
mixed solution is either equal to or less than the sum of those of its 
constituents, according as there is no action between the salts or the 
formation of a double salt. On the dissociation hypothesis, the 
former only would be the case. The hypothesis also contra licts in 
every way the hydrate theory, ignoring the fact that from the 
properties of solutions the existence of hydrates has been predicted 
which have subsequently been obtained in the free state. We should 
be compelled to assume that even in solutions of 10 per cent. to 
15 per cent. concentration, salts exist in a dissociated condition, and 
if we accept the Arrhenius reasoning, that in a 65 per cent. solution 
vf silver nitrat+ this salt is completely dissociated. 

Ostwald (Abstr., 1888, 1020, 1142) applies the laws of gaseous 
dissociation to electrolytes, but the formula he obtains, 
m*/(1 — m)e = C, which should be applicable to all binary electro- 
lytes, only holds for organic acids of low conductivity. Although, 
therefore, the formula holds for some hundreds of acids, there are an 
equally large number of compounds to which it is ahsolutely in- 
applicable. The application of the gaseous laws by Arrhenius to 
electrolytes leads to the conclusion that the dissociation is attended 
in some cases with a development of heat, a result which cannot be 
reconciled with the idea that energy ix required to separate the ions 
from one another. The phenomena of electrolytic conduction are 
opposed to the dissociation hyputhesis. For since many indifferent 
organic compounds have a molecular conductivity, which like that of 
the acids decreases with the concentration, it would be necessary to 
assume for these also an electrolytic dissociation, which, however, is 
impossible. In the same way, all the abnormal results for the osmotic 
pressure, and lowering of the freezing point of organic compounds, 
would have to be takeu as indicating that these also undergo electro- 
lytic dissociation. 

Objections are raised to Arrhenius’ method of calculating the 
value of i from the conductivity (loc. cit.). The values of a are 
calculated for solutions containing | gram of the dissolved substance 
in a litre of water. The freezing point determinations, on the other 
hand, apply to normal or half-normal solutions. The error, therefore, 
in the latter series of numbers must be at least 20 per cent. The 
value a = 0 is assumed for non-electrolytes, but the author cannot 
see any reason why the law of Kohlrausch \ = uw + v should be 
applied at all to non-electroiytes. H. C. 
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Surface Tension of the Halogens. By A. A. Trussewirscu 
(Zeit. physikul. Chem., 6, 360—361).—The author, in this preliminary 
communication, gives the results he obtained from measurement of the 
capillary elevation of bromine and liquid chlorine. He finds for 
bromine y = 411, and for chlorine y = 2°72. J. W. 


Influence of Mass on Chemical Processes. By F. Krurmann 
(J. pr. Chem. [2], 42, 134—142).—The author gives some further 
instances in support of the view that he put forward in a former 
paper (Abstr., 1890, 484), that not only the laws of chemical affinity, 
but also the atomic or molecular weight of the replacing atom or 
radicle dominates or directs the position which it takes up in any 
compound, The above assumptio: serves to explain the fact that 
many compounds, such as henzilcdioxime, are capable of existing in 
stereochemically different forms, whereas other compounds of ana- 
logous constitution, such as diacetyloxime, exist only in one form. 

H. C. 

Affinity Constants of Organic Acids, &c. By R. Baprr (Ze‘t. 
phusikal. Chem..6,2849 —318).-—The author, in this paper, communicates 
his determinations of the dissociation constants of some 60 organic 
substances of acid character. The chief compounds investigated are 
the hydroxy benzenes, their derivatives, and certain cyanamide com- 
pounds. 

The mono- and poly-hydroxybenzenes are extremely feeble acids, 
so much so that it is impossible to obtain a constant for them at all. 
When alkyl :adicles, however, are introduced into the benzene 
nacleus, the acid properties increase markedly, the cresols, for ex- 
ample, giving definite though still very small constants. The intro- 
duction of a chlorine atom exerts no great influence on the phenols ; 
the nitro-group, on the other hand, is extremely active, nitrophenol 
and the dinitrophenols being moderately strong acids. The position 
of the substituent groups with regard to the hydroxyl here plays a 
great part in determining the strength of the compound.  Tri- 
nitrophenol (picric acid) is quite comparable to the mineral acids. 
Nitrodihy droxy-derivatives are stronger than the corresponding nit o- 
monohydroxy-compounds, but are still dissociated only as monobasic 
acids. 

Cyanamide in aqueous solution scarcely conducis electricity at all, 
is thus feebly dissociated, and shows no distinct acid properties. Its 
derivatives of the type CN-NHR’, where R’ is a univalent acid radicle, 
are, however, in many cases strong acids, being usually much more 
powerful than the corresponding carboxylic acids themselves. Thus, 
whilst acetic acid has the constant K = 0°0U18, acetylcyanamide, 
CN-NH(C,H;0), has K = 0°015. When the substituting radicle is 
that of a sulphonic acid, the resulting substance, though acid, is by no 
means so powerful as the corresponding compound derived from a 
carboxylic acid: for example. we have for CN-NH(C,H;'CO), K = 
0°186; bat for CN-NH(C,H;SO.), K = 0:0013. The replaceability 
of the hydrogen atom of the imido-group is evidently conditioned by 
the simultaneous presence of the cyanogen group and an acid radicle 
in the molecule. An acid radicle alone is insufficient to impart 
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strongly acid properties to the group NH; succinimide, emg NH, 
2 

for instance, being practically a non-conductor of electricity in 

aqueous solution. 

Other acids investigated were B-naphthoic acid and its reduction 
products; a-thiophenic acid (stronger than benzoic acid) ; tetrahydro- 
a-thiophenic acid; phenylglyoxylic acid (very powerful) and its 
ketoxime; isocinnamic acid (much stronger than ordinary cinnamic 
acid); dimethylglutaric acid; and z- and y-truxillic acids. 

J. W. 

Coefficient of Mineral Condensation in Chemistry. By T. 
S. Hunr (Amer. Chem. J., 12, 565—585) —Solid or liquid mineral 
species (including under the designation of minerals all distinct forms 
of unorganised matter) are formed by intrinsic condensation or poly- 
merisation from simpler chemical species, often themselves gaseous. 
There is at present no method of fixing the amount, or, in other words, 
of determining the coefficient, of the condensation, often very con- 
siderable, which results in the production of such mineral species. 
The author proposes, however, to do this by assuming that for all 
species, whether gaseous, liquid, or solid, the molecular weight varies 
as the density, taking that of hydrogen under normal conditions as 
the unit. Dealing with solids arid liquids, the density of which is 
referred to water as unity, it will be necessary to multiply this 
density by about 21400, the number expressing the density of liquid 
water with respect to hydrogen, in order to obtain the molecular 
weight of a substance in the solid or liquid state. Dividing the 
number so obtained by the ordinarily accepted molecular weight, 
deduced chemically or from the gaseous density, we get the coefficient 
of mineral condensation. Thus for quartz, SiO, = 60, the density of 
which is 2°65, the coefficient of mineral condensation will be 2°65 x 
21400/60 = 945 approximately, and for other substances it may be 
calculated in like manner. 

The coefficient of mineral condensation expresses the degree of 
polymerisation necessary in the conversion of the simple gaseous 
chemical species into the liquid or solid mineral species. The author 
quotes a number of facts in favour of the view that solid molecules 
are built up by condensation from the gaseous molecules, and that 
the above reasoning is therefore perfectly justifiable. All the facts 
that have up to the present been ascertained with regard to the 
molecules of solid substances point to their being of great complexity, 
as would be the case if the views above explained are correct. 


H. C. 


Reactions at High Temperatures and Pressures. By W. 
Hempet (Ber., 23, 3388—3392).—The author describes an apparatus 
consisting of a steel cylinder A, containing a porcelain tube G in 
which the substance under examination is placed. Down the middle of 
the tube, a thin rod of carbon F passes and fits into a carbon block E; 
it may be heated by the electric current, passed by means of the copper 
wires D and K; the head B of the steel cylinder screws on air- 
tight, and provision is made for pumping in gas through the valve C, 
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until the desired pressure is obtained. Experiments with this ap- 
paratus show that the quantity of cyanides obtained from carbon, 


Z 
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nitrogen, and alkaline oxides increases‘as the pressure becomes greater, 
potassium cyanide being much more readily formed than barium 
cyanide. The production of boron nitride from boric anhydride, 
carbon, and nitrogen follows the same rule. J. B. T. 


Apparatus for ‘Fractional Distillation in a Vacuum. By 
H. Scuuuz (Ber., 23, 3568—3570).—The apparatus described in this 
paper resembles in many respects that recently described by H. 
Wislicenus (this vol., p. 146), but differs from it, inasmuch as the 
bell-jar covering the vessels for the collection of the distillate is the 
part which is made to rotate. It is very simple in construction, and 
can readily be made of any size, and is, therefore, suitable for technical 


purposes. H. G. C. 


Error in the Principle of the Ordinary Exsiccator. By W. 
Hempet (Ber., 23, 3566—3568).—In the ordinary exsiccators, the 
material used for absorbing the moisture is always placed at the 
bottom, the result of which is that diffusion of dry air takes place 
very slowly, owing to the fact that dry air is heavier than moist ait 
at the same temperature. If the drying material be placed above the 


260 ABSTRACTS OF CHEMICAL PAPERS. 


substance which is to be dried, a much more rapid evaporation will 
take place, the dried air falling to the bottom, and thus causing rapid 
currents within the apparatus. To determine the difference in the 
desiccating action, two dishes, each containing 10 c.c. of water, were 
placed in two similar exsiccators, the one heing above and the other 
below the dish containing the sulphuric acid. In the first case, the 
water took nine days to evaporate, and in the second only three 
days. 

The author recommends the employment of an ordinary bell-jar 
exsiccator, in which the dish of drying material is fixed as high as 
possible on an iron tripod, and the substance to be dried placed 
underneath. If sulphuric acid is employed, it is advisable to plwce in 
the liquid large pieces of glass, porcelain, or pumice stove. The 
lust named substance must previously be boiled with sulphuric acid to 
remove the chlorides it contains. 

The drying action may be further increased by cooling the highest 
portion of the bell-jar with a freezing mixture, which causes the 
formation of stronger currents inside the exsiccator. Notwithstanding 
the presence of the sulphuric acid, the moisture separates out at the 
cvolest places in the form of snow. , H. G. C. 


Absorption Plates of Wood Wool. By W. Camerer (Zeit. 
anal. Chem., 1890, 576)—This material is a very advantageous sub- 
stitute for the porous clay and plaster of Paris plates hitherto used 
for drying precipitates, dc. A coating of cellulose gives a smoother 
surface. M. J. S. 


Inorganic Chemistry. 


Molecular Weights of Sulphur, Phosphorus, ani Iodine in 
Solution. By J. Herrz (Zeit. physikul. Chen., 6, 358—359).—Phos- 
phorus dissolved in benzene gives a depression of the freezing point 
corresponding with the formula P,. The numbers obtained with 
sulphur dissolved in naphthalene point to the existence of molecules 
S,, in accordance with the results obtained by Beckmann, who em- 
ployed carbon bisulphide as solvent (Abstr., 1890, 447). The red 
solution of iodine in naphthalene yields numbers corresponding with 
the molecule I,. 


Action of Metals on Sulphuric Acid. By A. Dirre (Ann. Chim. 
Phys. [6], 19, 68—92).—The author has investigated the action of a 
number of metals on sulphuric acid of different degrees of concentra- 
tion and at various temperatures; the following general conclusions 
may be drawn from the results of the experiments :— 

The metals attacked by sulphuric acid can be classed in two 
groups. 

The one contains those metals which are acted on only when the 
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acid is concentrated and hot; the reaction is very regular in all cases, 
and sulphurous anhydride alone is evolved, no secondary reactions 
taking place. To this class belong silver, mercury, copper, lead, and 
bismuth. 

The second group embraces those metals which are acted on more 
or less readily by sulphuric acid of all degrees of concentration. The 
most constant product of the reaction is hydrogen, this gas being 
always evolved in the cold, and almost always at a high temperature 
also; when the temperature is not very high, hydrogen is the sole 
gaseous product, whatever the degree of concentration of the sulphuric 
acid employed. Sulphurous anhydride is only produced when the 
acid is hot and concentrated ; the temperature at which the evolution 
of sulphurous ankydride commences varies with the metal employed, 
and, generally speaking, its quantity increases in proportion to the 
rise of temperature, the quantity of hydrogen decreasing to a pro- 
portionate extent, and sometimes, when the temperature is very high, 
disappearing altogether. When the concentration of the sulphuric 
acid decreases, the formation of sulphurous anhydride also decreases, 
so that, even at a high temperature, it is not obtained free from 
hydrogen; when a certain degree of dilution of the acid is reached, 
salphurous anhydride ceases to be formed. Between certain limits 
of temperature and concentration, which vary with the nature of the 
metal employed, the action of sulphuric acid gives rise to a mixture 
of hydrogen and sulphurous anhydride, so that by choosing a suitable 
temperature and an acid of suitable strength, a mixture of the two 
gases, in any required proportion, could be obtained. 

This is true in the case of metals, like magnesium, which only 
yield hydrogen when treated with sulphurous acid, as the reducing 
action of the hydrogen on the sulphurous acid under the conditions of 
the experiment may be neglected. When, however, the metal em- 
ployed decomposes sulphurous acid, yielding a sulphide, secondary 
reactions set in, and hydrogen sulphide is formed; in such cases, 
larger or smaller quantities of this gas are formed according as the 
action of the metal on the sulphurous acid is rapid or slow, and 
according as the sulphide produced is readily or slowly acted on by 
the sulphuric acid. The hydrogen sulphide thus produced decum- 
poses, and is itself decomposed by, some of the sulphurous acid, and 
it also reduces the sulphuric acid causing a deposition of sulphur, 
which, in its turn, acts on the sulphuric acid. When, however, the 
metal is treated with sulphuric acid under such conditions that 
sulphurous acid is not produced, the formation of hydrogen sulphide 
and other secondary reactions cease, and pure hydrogen is evolved. 
‘lo the second of these two groups belong magnesium, manganese, 
nickel, cobalt, iron, zinc, cadmium, aluminium, tin, thallium, and 
probably also the alkali metals. In the case of the last named, it 
was only possible to study the behaviour with sulphuric acid in the 
cold, and under these conditions hydrogen is evolved, but, considering 
the close relationship between the alkaline metals and thallium, it is 
very probable that, like the latter, they would yield sulphurous 
anhydride on treatment with sulphuric acid at a high temperature. 


F. 8. K. 
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Selenites. By Bourzourgrano (Ann. Chim. Phys. [6], 18, 289~— 
351).—The author has prepared the following selenites :— 

Sevenires ov Brvacentr Merats.—Basic selenites :—2CuO,Se0., 
clinorhombice. Normal _ selenites:—MgO,SeO, + 6H,0, cubic. 
MgO,SeO, + 2H,0, clinorhombic. ZnO,SeO,, orthorhombic. 
CdO,SeO,, orthorhombic. 3(Ca0,SeO,) + 4H,0, clinorhombic. 
3(CoO,SeO.) + H,O, clinorhombic. 2(NiO,SeO,.) + H,0O, ortho- 
rhombic. Acid selenites :—MgO,2SeO,, rhombohedric. ZnO,2SeO,. + 
3H,0, clinorhombic. 2Cd0,3Se0, + H,O, clinorhombic. Cd0O,2Se0., 
orthorhombic. CuO0,2SeO, + H,O, clinorhombic. CuO0,28eO, + 
2H,0,  clinorhombic. Cu0,2SeO, + £4H,0,  clinorhombic. 
2(MnO,2SeO0,.) + H,O, clinorhombic. MnO,2SeO, + 5H.0O. 
Co0,2Se0, + 3H,0, clinorhombic. Co0,2Se0,, clinorhombic. 

SEvEnires OF QuapRIvALENT Mevrats. —Busic selenites:—Mn,.Q;,2Se0,, 
clinorhombic. Fe,0,,2Se0,, clinorhombic. Normal selenites :— 
Fe,0;,3Se0, + 10H,U, clinorhombic. Fe,0;,3Se0, + 3H,0, cubic. 
Fe,0;,3Se0, + H,0, clinorhombic. Al,0;,3Se0, + 7H,O, hexagonal. 
Al,0;, 3SeO, + 3H,O, eubic. U.,0;,Se0., cubic. Acid selenites :— 
Fe,0;,4Se0, + H.0, orthorhombic. Fe,0;,6SeO, + 2H.O, clino- 
rhombic. Al,O;,4SeO, + 3H,0, orthorhombic. . Al,0;,6Se0, + 
2H,0, clinorhombic. 2(U,0;),3Se0, + 7H,0O, clinorhombic. 

AMMONIACAL Sevenites.—ZnO,SeO.,N H;, orthorhombic. 
CdO,SeO,.NH;, orthorhombic. CuO,SeO..NH,; + H.,O, triclinic. 
Ag,0,Se0.,NH;, triclinic. 

With a few exceptions, the compounds given in the above list have 
not hitherto been prepared. 

The most successful methods for preparing the salts and obtaining 
them in well-defined crystals were found to be (1) heating the 
amorphous or crystalline compounds in sealed tubes at 150—270° 
with water, or with a solution of seleniovs anhydride, or adding se- 
lenious anhydride to a solut-on of a salt already prepared and heating 
the mixture in sealed tubes; and (2) dissolving metallic carbonates 
in selenious acid and evaporating the solution. 

The ammoniacal selenites were prepared by dissolving the selenites 
in ammonia and evaporating the solutions at the ordinary tempera- 
ture or at 100°. 

In estimating the selenium in the salts, except in the case of the 
salts of the sesquioxides, the best method was found to be the reduc- 
tion of the selenious acid with sodium hydrogen sulphite in hydro- 
chloric acid solution ; the results are very satisfactory when care is 
taken to prevent the volatilisation of the selenious anhydride, and to 
ensure complete reduction. In the case of the selenites of the 
sesquioxides, attempts were made tu determine the selenium by Rose’s 
method, but as the results were not satisfactory, the salts were first 
boiled with a concentrated solution of sodium carbonate, and the 
relenious acid in the filtered solution estimated by reduction with 
sodium hydrogen sulphite as before. F. S. K. 


Preparation of the Nitrogen Hydride N.H.. By E. J. Maumené 
(Bull. Soc. Chim. [3], 4, 172—18U; compare Abstr., 1889, 14).—By 
the dry distillation of ammonium plativochluride, the chloride 
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N.H,Cl, is obtained in six-sided, orthorhombic crystals which condense 
on the walls of the retort. T. G. N. 


Hydrazine Hydrate and Haloid Salts (Halogen Diammonium 
Compounds). By T. Currius and H. Scuviz (J. pr. Chem. (2), 42, 
521—549 ; compare Abstr., 1889, 340).—Hydrazine sulphate forms 
rhombic crystals, a: b : ¢ = 0°74532: 1 : 0°82825; observed faces 
coPco, OP, Poo, Poo, coP2, 2P2; crystals tabular across ccPoco, 
colourless and clear; cryoscopic determination of it: molecular weight, 
in water, gave 69°16, 62°871, and 60°705 respectively. 

Hydrazine hydrate is best prepared by distilling a mixture of 
hydrazine sulphate (100 grams), potassium hydroxide (100 grams), 
and water (25) grams) in a silver retort provided with a silver cen- 
densing tube. The distillation is continued (5—6 hours) until the 
last drop has passed over, and the distillate (250 c.c.) is then frac- 
tionated, the fractions being best divided into below 101°, 101—104", 
104—117°, 117°—constant boiling point. After four fractionations, 
the hydrazine hydrate (36 grams) boils constantly at 11°. 

Most of the properties of hydrazine hydrate have been already 
detailed (Abstr., 1889, 340); it is hygroscopic, and absorbs carbonic 
anhydride ; it can be kept in closed vessels unchanged ; it dissolves in 
water and alcohol, but not in ether, chloroform, or benzene; it 
solidifies in solid carbonic anhydride and ether, but melts again 
below —40°; it boils (739°5 mm.) at 118°5°; its sp. gr. at 21° is 
1:0305 ; in its reactions with indicators it resembles ammonia. De- 
termination of the vapour density of hydrazine hydrate, made by 
Hofmann’s method at 1U0°, show that its molecule, under these con- 
ditions, is N,H,,H,O; those made by Victor Meyer’s method at 170°, 
and at atmospheric pressure, show that the molecule is dissociated 
under these conditions into NH, and H,0; eryoscopic determinations 
show that the molecular weight of hydrazine hydrate in water is 68, 
agreeing with the formula N,H,,2H,0. 

Hydrazine hydrate which has been redistilled over barium oxide 
fumes in the air more strongly than the pure liquid, showing that it 
contains free hydrazine dissolved in it. When the hydrate is heated 
in a sealed tube with barium oxide at 170°, and the tube is subse- 
quently opened, hydrazine (diamide) escapes as a white fume; ex- 
periments in this direction are still in progress. 

The hydrazine haloid salts are prepared either by mixing aqueous 
solutions of hydrazine hydrate and the halogen acid and evaporating, 
or by adding the acid to an alcoholic solution of the hydrazine 
hydrate, and subsequently adding ether, whereby the salt is precipi- 
tated. When hydrofluoric and hydrochloric acids are used, the salts 
N,H,,2HR are obtained by both methods; with hzdrobromic acid, the 
first method yields the salt N,H,,2HBr, and the second method the salt 
N.H,HBr; with hydriodic acid, both methods yield the salt N,H,,H1. 

The salts N,H,2HR crystallise in the regular system, and are 
isotropic in polarised light; they dissolve easily in water, but are 
nearly insoluble in alcohol. The salts N.H,HK are easily soluble in 
water and in warm alcohol, from which they crystallise well. Both 
classes are insoluble in ether, benzene, &c. 
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Hydrazine dihydrofluoride (diammonium difluoride), N,H,,2HF, melts 
at 105°, and sublimes undecomposed in presence of excess of the salt. 
Hydrazine dihydrochloride has been already described (Abstr., 1887, 
715); it can also be obtained by passing chlorine into hydrazine 
hydrate. Hyudrazine dihydrobromide, N,H,,2HBr, melts at 195°: it 
can also be obtained by decomposing benzalazine (Abstr., 1889, 393) 
with hydrobromic acid. Hydrazine dihydriodide, N.H,,2HI, can only 
be obtained by decomposing benzalazine with fuming hydriodic acid ; 
it is very hygroscopic, becomes brown on exposure to light, and melts 
at 220°. 

Hydrazine monhydrochloride has already been described (Abstr., 
1889, 340). Hydrazine monhydrobromide, N.H,HBr, is prepared by 
adding bromine to hydrazine hydrate suspended in chloroform; it 
forms large, anisotropic, columnar crystals and melts at 80°. Hydr- 
azine monhydriodide, N,H,,HI, may be obtxined by adding iodine to 
an alcoholic solution of hydrazine hydrate ; it melts at 127° and then 
explodes. 

Trihydrazine dihydriodide, NeH,.2HI, is obtained when iodine is 
added to a solution of hydrazine hydrate in a little alcohol antil white 
crystals | separate ; it dissolves easily in water, and crystallises from 
alcohol in large, white needles which melt at 90° and are optically 
biaxial ; when its aqueous solution is evaporated with hydriodic acid, 
it yields hydrazine monhydriodide. 

Cry oscopic determinations of the molecular weights of the above 
salts show that in aqueous solution :—(1) the salts N.H,,HR have 
molecular weights which are half those expressed by their formule; 
(2) trihydrazine dihydriodide has a molecular weight which is one- 
fifth of that expressed by its formula; (3) the salts N.H,2HR have 
molecular weights which are one-fourth of those expressed by their 
formule (except that of N,H,2HF, which is one-half that expressed 
hy the formula). With regard to hydrazine sulphate, see above. 
These phenomena are to be explained by the dissociation of the salts 
in cases (1) and (2) into free molecules of N,H, and HR, and in case 
(3) into molecules of NH; and R. 

The author concludes with some speculations as to the constitution 
of hydrazine hydrate and trihydrazine dihydriodide. A. G. B. 


Phosphcrus Trifluoride. By H. Motssan (Ann. Chim. Phys. [6], 
19, 286—288; compare Abstr., 1885, 15 and 482).—Phosphorus tri- 
- fluoride can be prepared by gradually adding phosphorus tribromide 
to zine fluoride which is gently heated ; the gas is washed with water, 
dried with pumice moistened with a little sulphuric acid, ~ collected 
over mercury. . S. K. 

° 


Preparation of Phosphorus Oxyfluoride. By H. Morssanx 
(Bull. Soc. Chim. [3], 4, 260—262; compare Trans., 1889, 759).— 
Zine carbonate is dissolved in excess of hydrofluoric acid, the solution 
is evaporated, and the zinc fluoride dried at 300° and placed in a brass 
tube, to which a bromine burette, containing slight excess of the cal- 
culated quantity of phosphorus oxychloride, and a lcaden delivery 
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tube are adapted by a paraffined cork. The leaden tube is connected 
tu a brass tube cooled by a freezing mixture to —20°, and this leads to 
another tube containing zinc fluoride, which removes any traces of 
escaping oxychloride from the oxyfluoride. The phosphorus oxy. 
chloride is dropped slowly on to the zine fluoride, the ensuing reaction 
being assisted by warming carefully at 40—50°, and the evolved gas 
is collected over mercury in glass vessels. The author determined 
the phosphorus contained in the gas in three instances as 29°2, 29-4, 
and 29°95 per cent., theory requiring 29°8 per cent., and the vapour 
density as 3°68, 3°69, and 3°71, theory requiring 3°63. T. G. N. 


Arsenic Fluoride. By H. Moissan (Ann. Chim. Phys. [6], 19, 
280—286 ; compare Abstr., 1885, 121).—Arsenic trifluoride is formed 
when arsenious anhydride is treated with anhydrous hydrogen fluoride, 
and when arsenic chloride is warmed with lead or silver fluoride, but 
it is best prepared by heating a mixture of arsenious anhydride and 
calcium fluoride with excess of sulphuric acid, as described by Dumas 
(Ann. Chim. Phys. [2], 31, 433). 

Arsenic fluoride boils at 63° (750 mm.), and its density is 2°73 
(compare Maclvor, Chem. News, 30, 169, and 32, 232). It solidifies 
at —8°5° to a mass of crystals. When exposed to a dull red heat in 
a glass vessel free from air, it is decomposed, yielding arsenious 
‘ anhydride and silicon tetrafluoride. F. S. K. 


Action of Hydrogen Sulphide on the Ortharsenates of 
the Alkali Metals. By W. McCay (Amer. Chem. J., 12, 
547—553; compare Brauner and Tomiéek, Trans., 1888, 53, 145).— 
The author finds that arsenic pentasulphide may be prepared by the 
decomposition of a strong solution of an alkaliarsenate with hydrogen 
sulphide, and subsequent precipitation by the addition of a mineral 
acid, according to the method proposed by Berzelius; but that the 
operation is successful only under the following definite conditions :— 
In the case of dihydrogen alkali arsenates, the solution must be 
properly diluted and kept hot, and the hydrogen sulphide passed in 
excess and for a long time. In the case of the di- and tri-alkali 
arsenates, the hydrogen sulphide must be kept present in such large 
excess and passed for such length of time that there is no chance of the 
potassium thioxyarsenate, which is always formed in passing, in the 
wet way, from arsenic acid to thioarsenic acid, to split up into potas- 
rium arsenite and sulphur, or to escape subsequent conversion into 
the thio-salt. G. T. M. 


Certain Forms of Carbon. By P. Scuiirzensercer and L. 
ScuiirzennerceR (Compt. rend. 111, 774—778).—When pure and dry 
cyanogen is passed through a porcelain tube at a cherry-red heat, it 
is only partially decomposed, and even at a bright-red heat the de- 
composition is very limited, the interior of the tube being covered 
with a thin, brilliant, blackish-grey coating, with a sub-metallic lustre 
resembling that of polished graphite. If, however, there is placed in 
the hot part of the tube some gas carbon with powdered cryclite 
sprinkled over the surface, the cyanogen decomposes completely into 
carbon and nitrogen, even at a cherry-red heat. The carbon separates 
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in a bulky mass of very slender filaments, and, after a time, stops up 
the tube. Those portions in contact with the walls of the tube are 
more compact and somewhat elastic. It is friable, and leaves on 
paper a mark resembling that made by graphite, but not so bright. 
When a piece of aluminium was placed amongst the gas carbon, the 
carbon separated round it in non-elastic filaments, which could be 
compressed between the fingers into a mass resembling graphite. 

The carbon deposited at a cherry-red heat was treated with nitric 
acid and potassium chlorate at 20—25° for 24 hours. The insoluble 
residue, after being washed and dried, forms a deep maroon-brown 
powder, which decomposes suddenly when heated, becoming incan- 
descent and evolving carbonic anhydride and water. The properties 
of this product are not materially affected by a second treatment with 
acid and chlorate in the cold, but if the mixture is heated at 50—60° 
for several hours, a somewhat pale brownish-yellow powder is ob- 
tained, which deflagrates energetically when heated. A portion of 
the product is soluble in water, and repeated treatment with the 
oxidising mixture converts the whole of it into yellow, soluble com- 
pounds. The pale brownish-yellow, insoluble product has the com- 
position, C, 56°2; H, 25; O, 41°3 = 100; and its formula is C,,H,O,, 
that of Brodie’s graphitic acid being C,,H,O;. The maroon-brown 
product obtained at 20—25° has the composition of graphitic acid. 
The carbon obtained in presence of aluminium yields similar pro- 
ducts. 

The filamentous carbon obtained by the decomposition of cyanogen 
is not identical with any of the established forms of graphite or 
carbon, and may be taken as a new moditication. 

Gas carbon, when treated two or three times in the cold with a 
mixture of potassium chlorate and nitric acid, yields a blackish 
powder which deflagrates on heating. At 45—50°, it yields products 
similar to those obtained from cyanogen carbon. Jt follows that the 
property of yielding hydroxides which deflagrate when heated is not 
peculiar to graphite, but is shared by some forms of amorphous carbon. 
The authors consider that the term carbon hydroxide is preferable to 
sach terms as graphitic acid or graphitic oxide. C. H. B. 


Allotropic Silver. By A. J. A. Prance (Rec. Trav. Chim., 9, 
121—133).— With the object of ascertaining the existence of 
argentous compounds, the author has examined the solutions of silver, 
and the silver dissolved therein, as described by Carey Lea (Abstr., 
1890, 210), and confirms this observer’s results. 

The red solution is obtained by treating with water the blue- 
black precipitate formed by the interaction of dilute solutions of 
ferrous sulphate, sodium citrate, and of silver nitrate. This solu- 
tion deposits a black powder in a few days, but when more dilute, 
remains free from precipitate for many weeks. In either case, when 
freshly prepared, the solutions are perfectly transparent to both inci- 
dent and reflected light, whilst an intense ray of light passed 
through the solution undergoes no polarisation, thus proving the 
absence of suspended matter. Exposure to diffused light or to solar 
light causes decolorisation and precipitation of a black substance, and 
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a similar effect is brought about by the addition to the solution of 
acids, alkalis, and neutral salts. As finely-powdered quartz or 
graphite also effects the precipitation, the author supposed a colloidal 
silver to be present, and on dialysis of the solution no silver passed 
the membrane, but a deposit was thrown down thereon. 

Alternate freezing and thawing of the liquid causes decolorisation 
and formation of a precipitate. The solution has very great absorp- 
tive power; a layer 1 c.c. thick, containing U°7 gram silver per litre, 
allows no light to pass through. 

A solution containing 4°75 grams silver per litre was of a syrupy 
consistence, the colour of bromine, very unstable, and contained much 
iron salt associated with the dissolved silver. The heat of dissolution 
for 1 gram Ag in 2°179 litres of water = +250°8 cal., and for 1 gram 
Ag in 0°2258 litre of water = + 126°73 cal. 

From the solution, the silver was obtained by adding ammonium 
nitrate, and, after the blue-black precipitate thus obtained had been 
well washed with water, containing sufficient ammonium nitrate to 
prevent redissolution, until the traces of iron salts were removed as 
far as possible, it was treated with alcohol, to remove adhering 
ammonium nitrate, and dried over suiphuric acid for several days ; all 
these operations must: be carried out in darkness, or Carey Lea’s yolden 
modification (loc. cit.) is obtained, instead of a heavy, deep, blue- 
black substance, which, on compression, assumes a metallic Instre 
and is easily powdered. This is quite insoluble in water, but dilute 
mineral acids and acetic acid dissolve it readily. When spread in the 
moist condition on glass or paper and dried, a beautiful mirror is 
obtained. 

Careful analysis proved it to be free from combined oxygen, but 
traces of iron are a constant impurity. The heat of transformation 
to ordinary silver was calculated as +60 cal. per gram. 

T. G. N. 


Ternary Alloys. By C. R. A. Wricat and C. THompson (Proc. 
Roy. Soc., 48, 25—45).—The authors in this paper give an account 
of their experiments with mixtures of lead, zinc, and tin at high 
temperatures, and with mixtures of lead, zinc, and silver. Their 
general conclusions are as follows :— 

A mixture of three metals, A, B, and C, of which A and B are each 
miscible in all proportions with C, but not with each other, will in 
general, when allowed to remain molten for 4 sufficient length of 
time at constant temperature, divide into two ternary alloys of - 
unequal density, if the proportion of C present falls below a certain 
amount; but if the quantity of C present is above this limit, no 
separation takes place, and a homogeneous alloy results. 

Under ordinary circumstances, the different alloys thus formed are 
respectively a saturated solution of A in a mixture of B and C, and 
one of B in a mixture of A and C, the solubilities being such that the 
greater the proportion of C present, the more of A (or B) is dissolved. 
Certain metals, however, appear to be capable of forming compounds 
in atomic proportions (for example, AgZn, and Ag,Zns), in which case 
the quantity of A (or B) dissolved does not always vary directly with the 
amount of C present. The effect of temperature on different mixtures 
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is very variable, but usually a rise of temperature increases the 
solubility of Ain BC, and of B in AC, in some cases to a very con- 
siderable extent. The manner in which C divides itself between the 
two alloys depends on the nature and pruportions of the metals 
present. 

The numerical results are presented in numerous tables and curves. 

J. W. 

So-called Ammoniacal Mercury Compounds. By L. Pesci 
(Gazzetta, 20, 485—504; compare Abstr., 1889, 347; 1890, 1211).— 
Rammelsberg and Kane have shown that a number of the complex 
compounds of mercury and ammonia may be regarded as containing 
the radicle (Hg.N)’, mercurammonium. The author has also found 
(Abstr., 1890, 1211) that compounds containing this group are 
decomposed by the haloid ammonium salts, and has described a method 
of quantitatively determining the “mercurammoniacal ” nitrogen in 
compounds containing the radicle. It consists in placing under a 
bell-jar a mixture of the compound with a saturated aqueous solution 
of ammonium bromide coloured by litmus, and a vessel containing a 
known quantity of normal oxalic acid. The whole.is left until the 
bromide solution acquires a clear purple colour. One fourth of the 
nitrogen in the ammonia absorbed by the acid is derived from the 
mercurammoniam group in the compound, the reaction proceeding 
according to one of the following equations :— 


I. Hg,NX + 3NH,X = 2HeX, + 4NH,. 
Il. Hg,NR’ + 4NH,X = 2H¢X, + NH,R’ + 4NH,. 
Ill. (Hg,N),R" + 8NH,X = 4H¢X, + (NH,),.R” + 8NH; (X = 
Cl, Br, I; R’ = NOs, BrO,, &e.; R” = SO, CO,, &.). 


This method has been applied by the author to the elucidation of 
the constitution of the compound nitrates, sulphates, and iodides of 
mercury aud ammonia, with the following results. 

(1). Nitrates.—Six compounds are described by Gmelin, namely :— 


a. NH,(Hg;0.)NO; ; b. NH,(Hg.0)NO, ; 
Cc. NH.(Hg,0)NO;,NH,HgNO; > d. 2{ NHg(Hg,0.)NO;],Hg(NO;); 
é. 2NH;,2Hg(NO;). ; f. NHAHg,0)NO;,2N H,NO,,H,O. 


a was prepared by Pagenstecher by supersaturating a solution of 
mercuric nitrate with ammonia, filtering, and allowing to evaporate ; 
the author confirms Meyer’s observation, that under these conditions 
the compound e only is formed. 6 was prepared by Kane and 
Soubeiron by precipitating a dilute solution of mercuric nitrate with 
a slight excess of ammonia, and washing the precipitate with boiling 
water. The author’s analyses show that this compound is nothing 
but mercurammoniom nitrate, (Hg.N)NO;. c, prepared by precipi- 
tating a neutral solution of mercuric nitrate with the necessary 
quantity of dilute ammonia, has the composition 

(3Hg.N )NO;,NH,NO; + 2H,0- 
It evolves ammonia when heated with caustic potash (contrary to 
Kane’s statement). and it is converted into mercurammonium nitrate 
by the action of boiling water. d was prepared by Hirzel, by digesting 
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yellow oxide of mercury with a moderately concentrated solution 
of ammonium nitrate. By following Hirzel’s directions, the author 
was only able to obtain mercurammonium nitrate. e, obtained as 
described under a, has the constitution (Hg,N)NO;,NH,NO;,H,0. 
On treatment with boiling water, it loses ammonium nitrate and is 
converted into mercurammonium nitrate. /, prepared by Kane by 
dissolving c in a boiling 20 per cent. solution of ammonium nitrate 
and filtering, has the constitution (Hg,.N)NO,,2NH,NO,,2H,0.  [t 
loses 1 mol. H,O at 110—115°. It is decomposed by boiling water 
into mercurammonium nitrate and ammonium nitrate. _ 

g- (Hg.N)NO;,3NH,NO;—This is a new compound which is 
formed when a boiling 50 per cent. solution of ammonium nitrate is 
used in the preparatiun of the preceding compound. It may also be 
prepared by treating a concentrated solution of the basic nitrate, 
Hg,0(NO;)., with a 50 per cent. solution of ammonium nitrate. It 
erystallises in colourless, transparent needles which become almost 
opaque after exposure to the air for some time. Cold water abstracts 
ammonium nitrate from it, leaving the compound c; boiling water 
converts it into mercurammonium nitrate. It dissolves in ammonia, 
and on slowly evaporating the solution the compound e crystallises 
out in octahedra. 

Sulphates.—Gmelin describes the compounds— 


h. 2NH;,3HgO,SO;; a. 2NH;,2HgO,SO, ; 
j- 2NH;,HgO,SO, ; k. 2NH;,HgO,SO;H,O > 
l. 3((NH2,Hg.0).SO,],NH,HgSO, > mM. NH. Hg;0.),NH.Hg,0, SO,. 


h, i, and j were prepared by Millon by saturating 100, 70, and 40 c.c. 
respectively of concentrated ammonia with mercuric sulphate, allowing 
the solution to evaporate over quicklime in an atmosphere of gaseous 
ammonia, and collecting the first crop of crystals in the first two 
cases, but evaporating to dryness to obtain the compound j. The 
author finds that whether 100 or 70 c.c. of ammonia are used, the 
first crop of crystals consist of octahedra having the composition 
(Hg,N).SO0,,2H,O; the crystals subsequently deposited have no con- 
stant composition. The product 7 is obtained in the manner described, 
but it is doubtful whether it is not a mixture of several substances. 
k, prepared by Schmieder by saturating a cold 20 per cent. solution of 
ammonium sulphate with yellow oxide of mercury and evaporating, 
has the composition (Hg,N).S0,,3(NH,).S0,4H,O. It is converted 
by cold water into the compound /, and by boiling water ultimately 
into mercurammonium sulphate. J is obtained by treating the pre- 
ceding compound with cold water. It has the composition 
7(Hg.N).SO0,,(NH,)2S0,,12H,O. It loses the whole of its water at 
115°. m was obtained by Schmieder by dissolving & in dilute sulph- 
uric acid and precipitating the solution with potash, but under these 
conditions the author could only obtain mercurammonium sulphate. 

n. 5(Hg.N).SO,,14(NH,).SO,,L6H,O.—This compound is formed 
when a mixture of a saturated solution of mercuric sulphate in 
ammonia (sp. gr. = 0°906) with an equal volume of a solution of 
ammonia saturated at 0° is allowed to remain for 24 hours. It 
crystallises in rectangular prisms which become opaque on drying in 
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the air. It is converted by cold water into the compound /. It is 
readily soluble in ammonia, and the solution, when exposed to the air 
in presence of sulphuric acid, deposits crystals of mercurammonium 
sulphate. 

Iodides.—Besides the compound NH,(Hg,0)I, shown by Rammels- 
berg to be the hydrate of mercurammonium iodide, namely, Hg,NI,H,0, : 
Gmelin describes the compounds 0, NH;Hgl,, and p, 2NH;Hgl.. 
The former is considered by Rammelsberg to have the composition 
Hg(NH;I). + Hgl., but the author’s results lead to the formula 
3Hg,NI4HgI,,8NH,I; p is regarded by Rammelsberg as Hg(NH;I). ; 
the author finds, however, that it is formed when ammonia is added 
to a solution of mercuric iodide in ammonium iodide, and this renders 
it probable that its composition may be represented by the formula 
Hg.NI,3NH,I, since ammonia precipitates “fusible white precipitate,” 
Hg.NC1,3NH,Cl, from solutions of mercuric chloride in ammonium 
chloride, and the compound Hg,NBr,3NH,Br from solutions of 
mercuric bromide in ammonium bromide (Abstr., 1890, 1211). 

S. B. A. A. 

Manganese Oxides. By A. Gorcreu (Bull. Soc. Chim. [3], 4, 
16—30; compare Abstr., 1889, 829; 1890, 260).—The author has 
prepared and examined specimens of hydrated manganese dioxide by 
all the known methods, and gives aualytical data respecting the 
several products. The best yield is obtained by the action of dilute 
solutions of manganese nitrate ard potassium permanganate on each 
other in presence of some free nitric acid. 

As crystals of manganese nitrate when heated melt in their water 
of crystallisation, and then decompose at 125—145° to form manga- 
nese manganites, and at 150—165° to form manganese dioxide, the’ 
following method may be used for the prodaction of anhydrous 
manganese dioxide :—600 to 800 grams of manganese nitrate crystals 
are warmed in a flask until red fumes appear, when the flask is to be 
removed from the flame, and the clear liquid decanted from the 
manganese manganites, and maintained at 150—160° for 40—60 
hours, when a black, crystalline precipitate containing 99—100 per 
cent, of manganese dioxide is obtained, which is identical with 
polianite. 

The several hydrated manganese dioxides differ in the amount of 
water of hydration they contain, according to the reactions by which 
they are formed, and to the experimental conditions, and it appears 
impossible to prepare a hydrated oxide by the wet method which 
shall correspond with an oxide of the formula MnO,, on account of the 
tendency existing in this substance to combine with manganous oxide 
at the moment of liberation. 

The hydrated oxides prepared below 105° redden litmus, neu- 
tralise definite quantities of solutions of the alkaline hydroxides, 
and give a brown solution in water which is transparent to direct 
light, whereas those prepared above 120°, together with the anhydrous 
dioxides and the minerals pyrolusite and polianite, do not; but even 
the last mentioned combine with hydrated manganous oxides to 
form manganese manganites, when left in contact under water for 
some days, and the reaction is accelerated by heat. 
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The hydrated oxides combine more readily with manganous oxide, 
the rate of action varying directly with their amount of water of 
hydration. 

Both hydrated and anhydrous manganese dioxides evolve oxygen 
at 400°. 

When hydrated manganese dioxide, prepared as above described, is 
left for some time in contact with very dilute solutions of metall:c 
salts, corresponding manganites are formed, the cobalt and copper 
manganites corresponding with lanpadite and asbolite respectively. 

Potassium permanganate is rapidly reduced to manganate by boiling 
a solution of the salt containing 2 per cent. of potassium hydroxide 
witb an equivalent quantity of potassium manganite, produced by the 
action of carbonic anhydride on an alkaline solution of potassium 
permanganate. T. G. N. 


Violet Chromium Fluoride. By G. Faris (Gazzetta, 20, 
582—584).— W hen violet chromium sulphate is heated with an excess 
of normal ammonium fluoride, the green, crystalline precipitate 
formed has the composition CrF;3NH,F. When the reaction is 
allowed to proceed in the cold, the hydrated fluoride, CrF; + 9H,0, 
is obtained. This compound is best prepared by adding the ammo- 
nium fluoride gradually to a cold solution of the chromium sulphate. 
It 1s insoluble in alcohol and in ammonium fluoride, and only very 
sparingly soluble in water; it dissolves in hydrochloric acid and in 
potash, forming violet and green solutions respectively. When heated 
in the air it loses its water, turns green, and is ultimately converted 
into chromium sesquioxide. S. B. A. A. 


Artificial Production of a Chromium Blue. By J. Garnir 
(Compt. rend., 111, 791).—Potassium chromate, 48°62 parts, calcium 
fluoride, 65 parts, and silica, 157 parts, are fused in a brasqued crucible. 
A blue glass is obtained, surrounded by a pellicle of metallic 
chromium. C. H. B. 


Action of Ammonia on Solutions of Normal Ammonium 
Titanofluoride. By A. Piccint (Chem. Centr., 1890, ii, 544; Rend. 
Acad. Lincei, 6, i, 568—571).—If an excess of ammonia is added to a 
solution of ammonium titanofluoride, TiF,,2NH,F, the whole of the 
titanic acid is precipitated. If, however, ammonia is added drep by 
drop to the warm solution of the fluoride, the white precipitate which 
first forms redissolves later, until at a certain point the liquid has 
merely an opalescent appearance: if now allowed to remain, a white, 
crystalline precipitate settles out. It is completely soluble in a 
solution of ammonium titanofluoride, but is decomposed by water, 
titanic acid being precipitated. The author ascribes to it the formula 


3(Tik,,2NH,F),21i0,,3N HF. J. W. L. 


Atomic Weight of Bismuth. By R. Scunemer (J. pr. Chem. 
[2], 42, 553—565)—In this paper, the author criticises Classen’s 
memoir on this subject (Abstr., 1890, 706). He complains that the 
consideration of Marignac’s work is dismissed too summarily by 
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Classen, and that the criticisms thereon are not valid. The accusa- 
tion against the bismuth which the author and Marignac used, of 
containing lead, is trivial; for even if it contained as much as 0°25 
per cent. ‘of lead, which is practically impossible, the atomic weight 
would only be rained 0°17, an amount which is well within the limits 
of variation in the determinations. The author criticises Classen’s 
apparatus and concludes that his atomic weight, 208-9 ve = % % is 
less likely to be correct than 208°07. . G. 


Action of Hydrogen Sulphide on certain Metallamines, 
By E. F. Suita and H. F. Ketrer (Ber, 23, 3373—3375).—On 
passing pure hydrogen sulphide over palladio-ammonium chloride at 
70—8v", the salt becomes black, and at higher temperatures am- 
monium chloride volatilises ; the residue is insoluble in any one acii, 
but dissolves sparingly in aqua regia, and probably has the formula 
PdS. Puarpureocobalt chloride, roseocobalt sulphate, and luteocobalt 
chloride react in a similar manner with hydrogen sulphide at ordi- 
nary temperatures, whilst purpureochromium chloride requires to be 
heated almost to the dissociation temperature of hydrogen sulphide 
before any change occurs. J. B. 


Mineralogical Chemistry. 


Celestine containing Free Sulphur. By H. J. Jounston-Lavis 
(Min. Mag., 8, 28—29).—The author describes some crystals of 
celestine from Girgenti, Sicily, containing as much as 13°59 per cent. 
of sulphur. The sp. gr. of the crystals was 3°739, the included 
sulphur lowering the sp. gr. of its host. It would appear that part of 
the sulphur crystals and celestine formed simultaneously, and the 
latter was compelled to include the sulphur grains as its crystals 
grew in size. B. H. B. 


Elaterite from Ross-shire. By W. Morrison (Min. May., 8, 
133—134).—This mineral tar is an intensely black, lustrous, sticky 
substance found in fissures in the conglomerate above the old red 
sandstone at the Craig Well, near Dingwall. On dry distillation, it 
yields an inflammable oil, gas, and water. It melts at 140°, leaving 
on ignition a slight ash containing ferric oxide and lime. 


B. H. B. 


Analyses of various Minerals. By I. Macapam (Min. Mag., 8, 
135—137).—The author gives the results of analyses of diatomite 
from Mull, of bornite and malachite from the limestone of Kishorn, 
Ross-shire, of galena and zinc-blende from Tyndrum, Perthshire, of 
fichtelite from Handforth, Cheshire, and from Shielding, in Ross- 
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shire, and lastly of elaterite from Dingwall. The last, described in 
the preceding abstract, gave the following results :— 


C. H. O, &e. N. 8. Total. 
81:19 13°37 4°45 0°13 0°86 100-00 
B. H. B. 
Identity of Bruiachite and Fluorspar. By M. F. Heppre 
(Min. Mag., 8, 274—277).—The mineral from Loch Bhruithaich, in 
Inverness-shire, described in 1887, under the name of bruiachite 
(Min. Mag., 7, 42), is found by the author to be fluorspar, the 
analysis giving the following results :— 


Ca. F. BaSO,. Total. 
51°12 48°56 0°23 99°91 
B. H. B. 

Pyrargyrite and Proustite. By H. A. Miers (Min. May., 8, 
37—102).—This is an exhaustive monograph on the red silver ores. 
The literature is collated, and the crystalline forms previously ob- 
served are tabulated. Excluding a number of doubtful forms, the 
author has determined 23 new forms on pyrargyrite crystals, 
and four new forms on proustite crystals. The results are given of 
15 analyses of specimens in the British Museum. The variations in 
the rhombohedron angle among the whole series of pyrargyrite ana- 
lysed fall within the irregular variations in individual specimens, 
and cannot be ascribed to the presence of varying quantities of 
arsenic. The same is true of proustite containing antimony. (Com- 


pare Abstr., 1888, 657.) B. H. B. 


Crystals of Copper Pyrites. By S. lL. Penrietp (Amer. J. Sci., 
40, 2u7—211).—The author gives a crystallographical description 
of some very unusual and interesting crystals of copper pyrites from 
the French Creek iron mines, Chester Co., Pennsylvania, the locality 
from which some curiously developed crystals of iron pyrites have 
been obtained. Itis very remarkable that at this one locality crystals 
of iron pyrites are found imitating tetragonal and orthorhombic 
symmetry, and crystals of copper pyrites imitating isometric and 
hexagonal rhombohedral symmetry. B. H. B. 


Metacinnabarite from California. By W. H. Metvitie (Amer. 
J. Sei., 40, 291—295).—An excellent specimen of metacinnabarite 
found in the quicksilver mine of New Almaden, California, gave on 
analysis the following results :— 


8. Hg. Fe. Zn. Mn. CaCO; Quartz. Org. matter. 
13°68 780l O61 090 O15 O71 4°57 0-63 


The mineral occurs in finely developed and brilliant crystals be- 
longing to the rhombohedral system. The sp. gr. is 7118. The 
crystals exhibit a high metallic lustre and black colour. They are 
brittle with a hardness of 2. (Compare Penfield on metacinna- 
barite crystals from California, Abstr., 1886, 314.) B. H. B. 
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Mangano-magnesian Magnetite. By A. H. Cuesrer (Min, 
Mag., 8, 125—126).—A mineral from New Zealand was analysed 
with the following results :— 


Fe,03. FeO. Mn,0, MgO. CaO. Si0,. Total. 
66°71 1962 463 715 trace 2:38 #100°49 


From these figures, it is seen to be a magnetite, in which part 
of the ferric oxide is replaced by manganic oxide, and part of the 
ferrous oxide by manganous oxide and magnesium oxide. It may, 
therefore, be called a mangano-magnesian magnetite, a variety not 
noticed hitherto. B. H. B. 


Dufrenite from Cornwall. By E. Kiycn (Min. Mag., 8, 112— 
115).—The mean of a number of analyses of botryoidal dufrenite 
from Wheal Phoenix gave the following results :— 


H,0. Si0,. P,O;. FeO. Fe,03. Al,O3. CaO. MgO. Total. 
11:47 043 31:10 680 4703 O87 168 O17 99°55 


From these results, there seems no reason to doubt that pure speci- 
mens of dufrenite contain a higher ratio of acid to base than that 
indicated by the formula usually ascribed to the species, 


2Fe,0,,P,0;,3 H,O. 


The formula suggested by the author is 3Fe,0;,FeO,2P,0,,6H,0. 
B. H. B. 


Ferric Sulphates from Chili. By F. A. Genrn and S. L. 
PenFieLp (Amer. J. Sci., 40, 199—207).—The authors describe some 
excellent specimens of the ferric sulphates from the Mina de la 
Compania, near Sierra Gorda, in the Province of Tocapilla. 

1. Amarantite (Abstr., 1588, 923).—The crystallisation is triclinic ; 
colour brownish-red ; hardness 2°5; sp. gr. 2°286. Analysis (No. I) 
gave the formula Fe,S,0, + 7H,O. [Compare analyses by Frenzel, 
Abstr., 1888, 923; Mackintosh, Abstr., 1890, 454; and Darapsky, 
Abstr., 1890, 456. ] 

2. Sideronatrite—Optical properties indicate orthorhombic sym- 
métry. Hardness 15; sp. gr. 2°355. Analysis (No. II) gives the 
formula 2Na,S0,,Fe,8,0, + 7H,.O. 

3. Ferronatrite (Abstr., 1890, 455).— No distinct crystals were 
observed, but the cleavage and the optical properties show that the 
crystallisation must be hexagonal. Hardness 2°5; sp. gr. 2°547. 
Analysis (No. I11) gave results agreeing with the formula 


3Na,S0,,Fe.8,0, + 6H,0. 
H,0. SO. Fe,03. CaO. Na,O. K,0. 
I. 28:29 35°46 37°46 trace 0°59 O-ll 
Il. 17:07 4422 21°77 — 16°39 — 
Ill. 11°89 5130 17°50 0°22 19°95 0°16 


4. Utahite-—Minute, brownish. white scales from the Mimbres mine, 
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Georgetown, New Mexico, gave, on analysis, results corresponding with 
the formula Fe,SO,. 

5. The authors have also examined some perfect crystals of 
atacamite, brought with the ferric sulphates from the Sierra Gorda. 


The analysis gave results agreeing. with the formula CuCl.,3Cu(OH).. 
B. H. B. 


Contributions to Mineralogy. By F. A. Genta (Amer. J. Sci., 
40, 204—207).—Picropharmacolite, from Joplin, Missouri, occurring in 
incrustations of dolomite, appears to be a mixture of several varieties 
of the same mineral. Analysis gave the following results :— 


H,0. CaO. MgO. Mn0O.. As,O,. 

I. 23°11 22°42 6°64 0°26 47°60 
II. 2458 19°64 8°41 0°29 47°74 
Ill. 2035 1709 11°54 0°31 50°56 


I. Botryoidal crusts, made up of radiating fibres, sp. gr. 2°583. 
Formula (H,CaMg);As.0, + 6H,O. II. Crusts mixed with globular 
aggregations. III. Radiating silky groups, after the powder had 
been placed over sulphuric acid for a month. 

Pitticite, from the Clarissa mine, Tintic District, Utah, occurring in 
cryptocrystalline masses, gave results corresponding with the formula 
4(Fe,As,0,),Fe.(O0H), + 20H,0. 

The so-called gibbsite from Chester Co., Pennsylvania, is found by 


the author to be a hydrous aluminium phosphate of unknown consti- 
tution. B. H. B. 


Dudgeonite, Hydroplumbite, and Plumbonacrite. By M. F. 
Heovpie (Min. Mag., 8, 200—203).—Dudgeonite is the name given by 
the author, after its discoverer, to a mineral found in the Pibble 
mine, Kirkcudbrightshire. It occurs in cavities in copper-nickel. It 
is a greyish-white solid, having a hardness of 3 to 3°5, and giving, 
on analysis, the following results :— 


NiO. CoO. CaO. As,O;. H,0. Total. 
25°01 0°76. 9°32 39°33 25°01 =. 99°43 


Its formula is (NiO + 1CaO);,As,0; + 8H,0, that of annabergite 
with one-third of the nickel oxide replaced by lime. 

A mineral partially described by the author is thought to have come 
from Leadhills, and to have the formula 3PbO,H,O. The crystals are 
white, and probably hexagonal. The name proposed is hydro- 
plumbite. 

A mineral from Leadhills, which appeared to be hydroplumbite, gave, 
on analysis, results corresponding with the formula PbCO;,3PbO,H,0. 


Not being a hydrated cerrusite, it may be called plumbonacrite. ; 
B. H. B. 


Silicate containing Copper and Silver. By E. Jacquemin 
(Bull. Soc. Chim. [3}, 4, 255).—A mineral, called “ pierre verte,” ob- 
tained from a lode near Bussang, contained silver, corresponding with 
210—225 grams per tonne, and copper equal to 35—405 kilos. per tonne, 


276 ABSTRACTS OF CHEMICAL PAPERS. 


and appears to be a copper hydrosilicate accompanied by a cupro- 
argentic silicate and cupric ferric silicate in a siliceous matrix. 


a @. &. 


Minerals from the Lizard. By J. J. H. Teatt (Min. Mag., 8, 
116—120).—The author gives the following analytical results :— 


SiO. Al,O3. Fe,03. Cr;0;. FeO. MnO. CaO. MgO. Na,O. K;0. Ignition. 


1.499 62 17 O06 39 O04 204 l6l — — 
II. 494 298 12 — — 126 17 33 04 


III. 488 106 17 trace 47 — 122 186 — — 
IV. 528 28 18 — — — 252 161 — — 
V. 508 36 37 trace 68 — 12 261 02 — 


I. Chrome-diopside, found as a constituent of gabbro at -Coverak, 
Cornwall. The mineral has a sp. gr. of 3°2. II. Labradorite, asso- 
ciated with the chrome-diopside and olivine in the gabbro mentioned 
above. III. Hornblende, a very pale-coloured variety, occurring in a 
gabbro schist at Pen Voose. IV. Malacolite, occurring with labra- 
dorite, sphene, and an unknown mineral as constituents of an 
extremely hard and finely crystalline rock at Karakclews. Much of 
the so-called saussurite of the Lizard is-similar to this rock in com- 
position. V. Anthophyllite, occurring in a zone surrounding the 
altered olivine in some varieties of the Lizard gabbros. It is evi- 
dently a secondary mineral resulting from the alteration of olivine. 


B. H. B. 


Mordenite. By L. V. Pirsson (Amer. J. Sci., 40, 232—237).— 
Under the name of ‘mordenite, How published (Trans., 1864, 100) a 
description of a new zeolite occurring at Morden Point, Nova Scotia. 
To this species he assigned the formula RO,R.O;(SiO,),,6H,O. The 
accuracy of this formula has been questioned, but the author 
announces the re-discovery of this interesting mineral from the 
Hoodoo Mountain, in Western Wyoming, and proves the accuracy of 
How’s work. The analytical results obtained were as follows :— 


Si%.  Al,Os. FeO; CaO. MgO. KO. Na,O. HO. Total. 
66°40 11:17 O57 $4194 O17 358 227 13°31 99-41 


These results are closely in accord with How’s formula. Under the 
name of ptilolite, Cross and Eakins (Abstr., 1886, 990) described a 
new zeolite with a formula strikingly similar to that of mordenite. 
In the crystal form and optical properties, however, the two zeolites 
are entirely unlike. B. H. B. 


Large Porphyritic Crystals of Felspar. By T. H. Hotrayp 
(Min. Mag., 8. 154—157).—In consequence of the striking analogies 
which have been shown to exist between the basalts of Iceland and 
those of Mall, the author has undertaken an examination of the 
porphyritic felspars occurring in the lavas of Mull. The crystals 
examined are an inch or more across, yellowish-green in colour, and 
have asp. gr. of 2°72. On analysis, they yielded— 
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SiO. Al,O; + FeO; CaO. Na,0. Ignition. Total. 
50°80 31°54 12°83 3°96 0°52 99°65 


These results are in close agreement with those obtained by other 
observers with the Icelandic felspars. B. H. B. 


Conversion of a Felspar into a Scapolite. By J. W. Jupp 
(Min. Mag., 8, 186—198).—At Bamle, in Norway, observations 
prove that a pyroxene-felspar rock has been converted into a horn- 
. blende-scapolite rock. A microscopic study of this rock, described in 
great detail by the author, proves that the scapolite has been produced 
by a plagioclase felspar, and that in most cases the change is incom- 
plete. After the felspar crystals had become charged along their 
solution planes with cavities containing sodium chloride, the effect of 
internal stresses in the rock-mass was to bring about those chemical] 
reactions by which the felspar molecules were broken up, and their 
material became united with the sodium chloride to form scapolite. 


B. H. B. 


Occurrence of Silver in Volcanic Dust. By J. W. Matter 
(Proc. Roy. Soc., 47, 277—281).—The author had already detected 
silver in the volcanic ash from Cotopaxi (Abstr., 1877, 454). He has 
now found a trace of the same metal in the dust obtained during the 
eruption of Tunguragua (Ecuador) on the 11th January, 1886. The 
mountain had been quiescent for over a century. Besides the chief 
constituents, silica and alumina, the ash contains considerable quan- 
tities of the oxides of iron, calcium, and sodium, together with smaller 


quantities of the carbonates of calcium and magnesium. The silver 
amounts to.one part in 107,200, and is probably present as chloride; 
for, though easily dissolved by solution of potassium cyanide or thio- 
sulphate, it is not extracted by nitric acid. The Cotopaxi ash con- 
tained one part of silver in 83,600. J. W. 


Two New Iron Meteorites. By E. E. Howett (Amer. J. Sci., 40, 
223--226).—1. Meteorite from Hamilton Co., Texas.—This was dis- 
covered in 1887. It weighed 179 lbs., the two greater dimensions 
being 17} and 13 inches. The Widmanstiatten figures are brought 
out with remarkable rapidity on the application of very dilate acid. 
The amount of troilite found in cutting the iron is not great, and 
seems to be distributed in thin, narrow plates, no nodules having 
been met with. On analysis, the iron yielded the following 
results :— 


Fe. Ni. Co. Cu. P. Ss. C. Total. 
86:54 1277 O63 O02 O16 O08 O11 10026 


Its sp. gr. is 7°95. 

2. Meteorite from Puquios, Chili.—This. is said to have been 
found in 1884. It weighed 14 lbs. 7} ozs., the two largest diameters 
heing 10 and 5} inches. The surface of the iron is unusually smooth, 
only a few shallow pittings being visible. The etched sections show 
that the mass has been subjected to fracture and dislocation, result- 
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ing in an undoubted faulting of the Widmanstitten figures and of 
the troilite. In all probability these are the first faults observed in 
an iron meteorite. They are clearly not produced by the impact of 
the fall upon the earth, but are a part of the meteorite’s earlier 
history. On analysis, the iron yielded the following results :— 


Fe. Ni. Co. Cu. P. ss C. Total. 
88°67 983 O71 O04 O17 O09 004 99°55 


Its sp. gr. is 7°93. B. H. B. 


Five New American Meteorites. By G. F. Kunz (Amer. J. 
Sci., 40, 312—323).—1. Meteorites from Brenham Township, Kiowa 
Co., Kansas.—20 meteorites, weighing altogether 2000 lbs., were 
found in this district in 1886. The following is an analysis of these 
meteorites :— 


Fe. Ni. Co. Cu. P. 

8849 1035 057 003 014 

The olivine (I) and the dark outer zone of olivine (II) gave the 
following results :— 


SiO, Al,O3. FeO, FeO. NiO. CoO. MnO. MgO. _ S. 
TI. 40°70 trace (18 10°79 002 — O14 4802 — 
II. 3414 — — 2320 trace 0°03 0°09 40:19 5°42 


Ss. C. Si. 
0°08 trace trace 


The sp. gr. of the iron freed from olivine was 7°93, whilst that of 
the olivine was 3°376. The iron is brilliant white, enclosing the 
troilite, and surrounding the olivine crystals. The outer zone of 
dark-brown olivine is in reality composed of an intimate mixture of 
troilite and olivine. This group of meteorites is of special interest, 
because of the probable connection with the meteoric iron found in 
1883 in the Turner mounds in Ohio. 

2. Meteorite from Winnebago Co., Iowa.—This meteorite was 
observed to fall on May 2nd, 1890. It is a typical chondrite, with a 
xp. gr. of 3°638, and is composed approximately of 19°40 per cent. of 
nickeliferous iron, 6°19 per cent. of troilite; 36°04 per cent. of silicates 
soluble in hydrochloric acid, and 38°37 per cent. of silicates insoluble 
in hydrochloric acid. The nickeliferous iron on analysis gave the 
following results :— 


Fe. Ni. Co. P. Total. 
92°65 6°11 0°65 trace 99°41 


3. Meteoric Stone from Ferguson, Haywood Co., North Carolina.— 
This fell on July 18, 1889. Its weight was about 8 ozs., and it very 
closely resembled the meteoric stone from Mocs, Transylvania. 

4. Meteoric Iron from Bridgewater, Burke Cvo., North Carolina.— 
This weighs 30 lbs., and measures 224 by 15 by 10 cm. It belongs 
to the caillite group, and resembles the Cabin Creek and Glorietta 
Mountain meteorites in structure. Analysis gave the following 
results :— : 
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Fe. Ni. Co. P. Cl. Total. 
88°90 9°94 0°76 0°35 0°02 $9°97 


Its sp. gr. was 6°617. 

5. Meteoric Iron from Summit, Blount Co., Alabama.—This 
meteorite weighs 2°2 lbs., and measures 5 by 2 by 3 inches. It con- 
tains a large quantity of free iron chloride, and showed only a slight 
trace of the original crust, being almost completely oxidised. On 
etching with nitric-acid, no Widmanstatten figures were developed, 
but merely a fine marking similar to that of the Linnville meteorite. 
Analysis gave the following results :— 


Fe. Ni. Co. P. Total. 
93°39 5°62 0°58 0°31 99°90 


The sp. gr. was found to be 6949. B. H. B. 


Australian Meteorites. By A. Liversipce (Chem. News, 62, 
267).—The Thunda meteorite, found near Windorali, in the Diaman- 
tina District, Quecnsland, weighed 137 Ibs., had a sp. gr. 7°78, and a 
well-marked crystalline structure; it was also remarkable for 
numerous nodules of iron sulphide, which in crystallising seem to have 
given rise to the numerous fissures that proceed from them. It con- 
sists essentially of nickeliferous iron containing a trace of cobalt and 
a small quantity of sulphur, phosphorus, and carbon. 

Various earthy meteorites have been found in New South Wales. 
Of the three Barratta meteorites, the first, which has already been 
described, bas a sp. gr. 3°429; the second weighs 31 lbs., sp. gr. 
3°706 ; the third weighs 48 Ibs., sp. gr. 3°429; the Gilgoin meteorite 
weighs 673 lbs., sp. gr. 3°857 ; the Eli Elwah, 33h Ibs., with a sp. gr. 
of 3537. These consist essentially of magnesium silicates (as ensta- 
tite), with more or less nickeliferous iron and some other substances 
in small quantities ; they resemble one another in character, showing 
some variation in being more or less cracked or granular. 


D. A. L. 


Mineral Water of Penon de los Banos, Mexico. By L. 
L’Hore (J. Pharm. [5], 22, 427—430).—The spring occurs on the 
side of a hill of gravel abuut 4 kilom. north-east of Mexico. The 
water is perfectly limpid and inodorous, Its taste is first slightly 
acid, then alkaline ; its temperature 445°. L. Rio de la Loza found 
the atmosphere at the spring to contain:—Air (7), 62; carbonic 
anhydride, 63°3; nitrogen, 28°8; water, 1:7 per cent. by volume. 
Sp. gr. of the water at 15° when received by the author, 100174. 
Total solid residue, 2°216 grams per litre. Arsenic, iodine, and 
bromine could not be detected. The solid residue contained :— 
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Sodium carbonate ......... - 01834 grams per litre. 
Potassium carbonate 

Calcium carbonate 

Magnesium carbonate 

Sodium sulphate 

phosphate 


” 


The water is closely analogous to those of Royat and M-nt-Dore 
(Auvergne). J. T. 


Hot Spring Waters. By A. Liverstpae (Chem. News, 62, 
264—266).—Four samples of water from hot springs on Ferguson 
Island were examined. The surface rocks of this island are princi- 
pally slatey, but the immediate neighbourhood of the hot springs has 
all the usual characters of such localities—incrustations, sulphur 
hillocks emitting sulphurous fumes and steam, seething mud pools, &c. 
Kach of the four samples of water had a sediment consisting mostly of 
sulphur; in one sample (1) it was blue, and contained a few diatom 
frustules and small crystals of selenite, in another (4) it was brown, 
whilst in the others (2 and 3) it was yellow. Sample 1 reacted acid, 
had a strong odour of sulphurous anhydride, deposited sulphur on 
exposure to the air, and, on evaporation, left a pale-brownish, hygro- 
scopic residue, which, on ignition, intumesced and gave off sulphuric 
fumes, leaving a mass, yellow when hot and brown when cold, con- 
sisting of soluble and insoluble silica, iron (originally ferrous), mag- 
nesia, lime, and sodium chloride in abundance. The other samples 
were very similar: sample 2 contained a good deal of free sulphuric 
acid and lithium, whilst samples 3 and 4 contained both su!phurous 
acid and hydrogen sulphide, and also lithium. These samples gave, 
in parts per 1000, the numbers under 1, 2, 3, 4 in the following 
table :— 

3. 2. 3. 4. 5. 
Total solids......... 1410 490 310 758 0-76 
Loss on ignition .... 963 127 O63 211 034 
Chlorine 124 O73 139 — 


Sample 5 is a water from a hot spring on Savo Island; it had a 
black deposit consisting of particles of iron sulphide, of quartz, aud 
other transparent minerals with a few diatom frustules. The water 
was clear, slightly acid, highly charged with hydrogen sulphide, and 
on exposure deposited sulphur. The residue from its evaporation 
was whitish, sulphurous, and silky-looking, and on ignition gave off 
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much steam, and blackened; the carbonaceous matter burnt away 
slowly. Hydrochloric and sulphuric acids, hydrogen sulphide, 
silica, iron, aluminium, calcium, magnesium, and sodium were 
detected. 

A sample of water from a fresh water lake on the raised atoll 
known as Santa Anna was of the density of fresh water, tasted flat 
and fresh, rapidly decolorised permanganate, and contained, besides 
plenty of chlorides, some lime and ammonia. The lake is cut off 
from the sea by a swampy tract one-third of a mile across. 

Some samples from the trachytic island of Simbo were examined. 
This island at the southern portions has indications of dying volcanic 
activity. At an elevation of 300 feet, there are fumeroles emitting 
steam, temperature 208—210° F., hydrogen sulphide, and sulphurous 
acid, and depositing sulphur, alum, sodium chloride, milky opal, 
iron stains, &c.; the water from them shows sulphurous acid and 
hydrogen sulphide, but no hydrochloric or carbonic acid. A 
fumerole at an elevation of 1100 feet above the sea discharged prin- 
cipally aqueous vapour at a temperature of 175—180° F., very slightly 
acid, but containing neither hydrogen sulphide nor hydrochloric acid, 
nor sulphurous or carbonic anhydride, and forming no deposit round 
the oritice. D. A. L. 


Organic Chemistry. 


Active Amyl Derivatives. By P. A. Guyver (Compt. rend., 111, 
745—747).—If the views previously explained (Abstr., 1890, 722) 
are correct, any substitution in the group CH,Cl in active amyl 
chloride that keeps the mass of this group higher than that of the 
unaltered H, Me, and Et groups will yield derivatives with a rota- 
tory power of the same sign as that of the amyl chloride. Examina- 
tion of forty amyl derivatives, which may be regarded as derived 
from the active chloride in the way indicated, proved that this deduc- 
tion is correct. C. H. B. 


Hydrolysis of Halogen Carbon Compounds. By C. Cuaprié 
(Compt. rend., 111, 747—748).—Ethylene fluoride is obtained as a 
colourless gas by heating ethylene bromide at 200° with silver 
fluoride. It is absorbed by lime water, with formation of glycol and 
calcium fluoride. The author is endeavouring to obtain erythrol in 
asimilar manner. He has also investigated the action of halogen 
derivatives on boric anhydride at a high temperature. Ethylene 
bromide and glycerol tribromhydrin yield a considerable quantity of 
boron bromide at 250°. Carbon tetrachloride yields boron chloride 
in large quantity ; tetrachlorethylene reacts with less energy and hexa- 
chlorobenzene yields no boron chloride. Carbon tetrachloride, silver 
fluoride, and amorphous boron yield gases containing fluorine, 
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chlorine, carbon, and boron, with some deposition of carbon and boron, 
and a small quantity of silver. C. H. B. 


f-Dipropylene. By F. Couturier (Bull. Soc. Chim. [3], 4, 
30—31).—If pinacone, after treatment with sulphuric acid, is sub- 
mitted to distillation, it yields, in addition to pinacoline, a liquid boil- 
ing at 60—70°, which on fractionation affords an impure substance 
boiling at 65°; this, when heated with calcium chloride in sealed tubes, 
and subsequently fractionated over sodium yields B-dipropylene, CgHy, 
which boils at 69°5°. It neither forms a compound with cuprous 
chloride nor with silver nitrate in ammoniacal solution, but yields a 
tetrabromide, CsH,»Br;, which is soluble in alcohol and in ether; it 
must, therefore, differ in constitution from the isomeric hydrocarbon, 
boiling at 39°, prepared by Pavorsky (Abstr., 1888, 798) by the action of 
alcoholic potash on pinacoline dichloride, and probably has the con- 
stitution CH.:;CMe‘CMe:CH,. By the action of acetic anhydride on 
pinacone at 80—90° for several days, a crystalline diacetyl derivative 
ef pinacone and a small quantity of 8-dipropylene are obtained ; the 
yield of the diacetyl derivative is further enhanced if the action is 
maintained in the cold during several weeks, when it may be 
extracted by dissolving the excess of pinacone in water, and re- 
crystallising the residual crystals from ether. T. G.N 


Constitution of Fulminic Acid. By R. Scuort (Per., 23, 
3505 —3519).—Although the author’s researches on this subject are 
not yet complete, he has thought it necessary, in view of the 
recent paper of Holleman (this vol., p. 64), to publish the results 
obtained up to the present time. From results obtained in his re- 
searches on the alkylated glyoxime peroxides, it appeared not impossible 
that fulminic acid might be glyoxime peroxide itself, a i 
Against this supposition, however, is the fact that phenylglyoxime 
peroxide does not yield salts (see this vol., p. 316), and that ethereal 
salts cannot be prepared from mercuric fulminate. The author also 
finds that it cannot be converted into acid derivatives of phenylgly- 
oxime peroxide, but that by the action of acetic chloride the chief 
product obtained is acetylisocyanic acid, CONAc. To carry out the 
last-named reaction, mercuric fulminate is mixed with light petroleum, 
and an excess of acetic chloride added. Hydrocyanic acid and a small 
quantity of isocyanic acid are evolved, and acetylisocyanic acid passes 
into solution. The latter has not yet been isolated, but that it has 
really the constitution assigned to it is shown by the facts that it 
unites with alcohol forming ethyl acetylcarbamate, NHAc-COOEt, 
with ammonia to form monacetylcarbamide, H,N-CO-NH Ac, and with 
acetamide to form symmetrical diacetylcarbamide, CO(NHAc):. 
Farther, it is resolved by water into carbonic anhydride and acet- 
amide. The residue which remains after separating the light petr- 
oleum solution consists chiefly of mercuric chloride, but contains also 
small quantities of acetylcarbamide, and symmetrical diacetylearb- 
umide. The formation of the latter can be readily explained, as part 
of the acetylisocyanic acid is decomposed by traces of moisture with 
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formation of acetamide, which then combines with unaltered acetyliso- 
cyanic acid, forming symmetrical diacetylcarbamide. The properties 
of this substance agree fully with the description of Schmidt (Abstr., 
1872, 718), who does not, however, give its melting point, which the 
author finds to be 152—153°. 

Attempts were made to isolate acetylisocyanic acid, by using 
nitrobenzene as diluent in the above reaction, and carefully fractiona- 
ting the product under diminished pressure. A liquid was obtained 
hoiling at 78—80°, which is not, however, pure acetylisocyanic acid, 
but appears to contain about 14 per cent. of acetonitrile. Some- 
what similar results were obtained by Schiitzenberger (Compt. reni., 
54, 154) in attempting to prepare this compound from acetic chloride 
and silver isocyanate. 

The yield of acetylisocyanic acid actually obtained amounted to 
more than 50 per cent. of the theoretical, and it would therefore 
appear that this is the only primary reaction, and that the other 
products are all formed by secondary reactions. The formula whicti 
most readily explains this is Steiner’s (Abstr., 1883, 1074), 
namely, HO-N:C:C:N-OH, but it is difficult to understand how a 
compound of this constitution, containing two carbon atoms united 
by double linkage, should be formed by the oxidation of alcohol. 

H. G. C, 


Action of certain Inorganic Salts on the Specific Rotatory 
Power of Cane-sugar. By K. Farnsrerner (Ber., 23, 3570—3578). 
—In this paper, an account is given of the action of the chlorides of the 
metals of the alkalis and of the alkaline earths on the specific rotatory 
power of cane-sngar. The author finds that with a constant relation of 
sugar to water, the chlorides of strontium, barium; and magnesium 
cause a decrease in the rotation, which continues to diminish as the 
quantity of salt added is increased. The first action of chloride of 
calcium is to cause a decrease in the rotation, which, however, on the 
addition of a certain quantity of the salt, reaches a maximum, further 
addition causing an increase in the rotation, which eventually exceeds 
that of the pure sugar solution. 

If the relation of sugar to the salt be kept constant, and the quantity 
of water varied, it is found that the addition of water causes in all cases 
an increase in the specific rotatory power, that is, the action of the 
salts is lessened. The specitic rotatory power is almost unaffected by 
varying the quantity of sugar with a constant relation between salt 
and water. The chlorides of lithium, sodium, and potassium behave 
in a similar manner. 

An examination of the action of the same quantities of different 
salts shows that in the case of strontium, calcium, and magnesium 
the depression varies inversely with the molecular weight, and that the 
product of the two quantities is approximately a constant. Barinm 
chloride does not act in the same manner, but the chlorides of the 
alkalis show a similar relation. The relation, however, only holds 
within each group of chlorides, and not for two salts belonging to 
different groups. H. G. C. 
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Starch. By C. Scuerter and H. Mirretmeier (Ber., 23. 3473). 
—A reply to the recent communication of Zulkowsky (this vol., 
p. 165) on the same subject. 


Gummy Exudation from the Sugar Beet. By E. O. v. Lirp- 
MANN (Ber., 23, 3564—3566).—A number of large, unripe beet-roots, 
which had been allowed to remain for some weeks in paper, were 
found at the end of that time to show a very remarkable appearance. 
Without any particular bruising being visible, a number of resinous 
drops had separated out in the furrows which commonly occur in the 
root, and had flowed together forming a hard, brittle, tasteless, and 
odourless mess, which could be readily and completely separated froin 
the roots. In appearance it resembled the ordinary plant gums; it 
was insoluble in cold water and alcohol, and on burning evolved the 
characteristic odour of the carbohydrates, leaving only a trace of ash. 
It slowly dissolved in boiling alkalis, and was precipitated from the 
neutralised solution by alcohol. When freshly precipitated, it dis- 
solved in water, forming a neutral, dextrorotatory solution. On boil- 
ing with dilute sulphuric acid, furfuraldehyde distilled over, and 
arabinose and galactose were found in the residue; when oxidised 
with nitric acid, it yielded mucic acid. From these results, it would 
appear possible that the compound is an anhydride of arabinose and 
galactose, C;H\O; + CsH,2.0, — HO = C,, HO). The analysis of the 
crude compound agrees fairly closely with this formula, as also does 
the quantity of furfuramide and of mucic acid obtained in the fore- 


going reaction. The lack of material has, however, put an end to 
urther investigation, as no other case of the formation of the gum- 
like compound has been observed, even when the roots have been 
specially bruised. H. G. C. 


Diisobutylamine Ethyl Oxalate. By H. Matsor (Bull. Soc. 
Chim. [3], 4, 253)—When an alcoholic solution of oxalic acid is 
added to diisobutylamine, a white precipitate is formed, which consists 
of diisobutylamine hydrogen oxalate and of diisobutylamine ethyl 
oxalate, resulting from the action of the former substance on the 
alcohol; the mixture is crystallised from boiling alcohol, when the 
diisobutylamine hydrogen oxalate first separates as brilliant scales, 
and the mother liquor on evaporation yields acicular crystals of 
the ethyl salt, COOKEt-COO-NH,(C,H,).; these are dried over 
sulphuric acid, and are recrystallised from boiling ether. When the 
substance is heated with water in a reflux apparatus for several days, 
diisobutylamine hydrogen oxalate is produced. ‘The author is con- 
tinuing the study of the compound. T. G. N. 


Action of Propaldehyde on Alcohols. By S. B. Newsury and 
M. W. Barnum (Amer. Chem. J., 12, 519—520; compare Geuther, 
Annalen, 126, 63).—Propylidene diethyl ether, CH,Me‘CH(OEt),, is 
obtained by heating for 12 hours in a closed flask at 100° a mixture 
of propaldehyde (1 vol.), ethyl alcohol (2 vols.), and glacial acetic 
acid (4 vol.). The product is shaken with a strong solution of 
calcium chloride to remove unchanged alcohol, dried, and submitted 
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to fractional distillation. The pure ether boils at 122°8° under a 

pressure of 744 mm., and has a specific gravity of 0°8825 at 0°. 
Propylidene dimethyl ether, obtained in a similar way, boils at 

86—88°, and has a specific gravity of 0°8657 at 0°. G. T. M. 


Action of Alcohol on Acraldehyde. By S. B. Newsury and 
FE. M. Cuamor (Amer. Chem. J., 12, 521—523).—The yield of isotri- 
ethylin, prepared according to the instructions given by Alsberg 
(Jahrsber., 1864, 495), is very unsatisfactory and uncertain. The 
compound is best prepared by heating a mixture of acraldehyde 
(1 vol.) and absolute alcohol (3 vols.) at a temperature of 50° for 
five days. On shaking the product with a strong solution of calcium 
chloride, nearly the whole of it separates as an oily layer, which is 
dried and distilled ina vacuum. ‘The purified product is a colourless 
liquid having a fruity odour, boiling at 85° under a pressure of 
11 mm., and with decomposition at 180—185° under ordinary 
pressure, and having a specific gravity of 0°8959 at 0°. That it is 
isoiriethylin or triethoxypropane is shown by its behaviour towards 
bromine and by analysis, but its properties are different from those 
ascribed to that compound by Alsberg. The position of the third 
ethoxy-group is not established, althongh the facts, that it readily 
decomposes on boiling, and that the difference between the boiling 
point of this substance and that of propylidene diethyl ether (compare 
preceding abstract) is nearly the same as that between the boiling 
points of acetal and ethoxyacetal, point to the third group as occupy- 
ing the a-position, and to the constitution of the compound being 
OKt-CHMe: CH(OEt)>. G. T. M. 


Action of Crotonaldehyde on Alcohol. By S. B. Newsury and 
W. S. Carin (Amer. Chem. J., 12, 523—525).—When mixtures of 
crotonaldehyde and alcohol are heated for a considerable time at 
temperatures up to 100°, the substances remain unchanged; 
combination, however, readily takes place when 60 grams of the 
former and 120 grams of the latter are heated, in a closed bottle for 
six days at 50°, with 30 grams of dry zinc chloride. The product, 
triethoxybutane, probably having the constitution 


CH,Me-CH(OEt)-CH(OEt),, 


is a colourless liquid of pleasant, fruity odour, boiling at 85—90”, 
under a reduced pressure of 150 mm., and with slight decomposition 
at 190° under ordinary pressures. The specific gravity of the —_ 
at 0° is 0°8825. G. T. XN 


The Indian Grass Oils. By F. D. Dopae (Amer. Chem. J., 12, 
553—564; compare Abstr., 1890, 231).—Citronellic aldehyde has a 
density of 0°8560 at 20°, and a rotatory power expressed by 
[aly = +4° 50°. Its molecular refraction, Ra = 47°6v, does not 
correspond with that calculated for an aldehyde having a hexatomic 
nucleus like the menthol series, but agrees with that calculated for 
the open chain formula C,H,-CH:CH-C,H,-COH, or a similar one; 
hence, citronellic aldehyde must be regarded as a homologue of 
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acraldehyde. On distilling the bromine additive product obtained 
from 100 grams of the aldehyde, 13 grams of cymene were obtuined. 
This compound, however, was not formed when the aldehyde was 
treated with iodine and the product distilled, but a hydrocarbon boil. 
ing near 160° was obtained. 

Citronellal-phosphoric acid is prepared as follows :—Phosphoric 
anhydride (5 grams) is covered with dry benzene (20 c.c.) and treated 
with water (0°55 gram) dissolved in ether(30 c.c.). A cake of meta- 
phosphoric acid forms, and the greater part of the liquid is then 
poured off. To the residue, citronellic anhydride (10 grams) or 
citronella oil (20 grams) is added, and the containing vessel kept at a 
temperature of 70° for several hours. A concentrated solution of 
sodium carbonate 1s added until the solution becomes alkaline, the 
excess of oil separated, and the aqueous solution extracted with ether. 
Should the aqueous liquid remain coloured, a few drops of hydro- 
chloric acid are added and the treatment with ether continued ; 
this part of the process is repeated until the solution becomes colour- 
less, Excess of concentrated hydrochloric acid is now added, the 
solution cooled and filtered, and the precipitated acid crystallised 
from warm dilute alcohol. It is sparingly soluble in water, from 
which it crystallises in prisms or long, flat needles, but dissolves 
readily in alevhol, from which, on slow evaporation of the solvent, it 
crystallises in square plates melting at 203°. It is a monobasic acid ; 
the potassium salt crystallises in long needles and is very soluble in 
water; the sodium salt crystallises in forms resembling those of the 
free acid; the aniline salt and the quinoline salt both crystallise in 
white needles, the former melting at 165°. The acid is dextro- 
rotatory, and most probably has the constitution 


C,HyCH<P>PO-0H, 


although the author has not succeeded in forming similarly consti- 
tuted compounds from-other aldehydes. 

Lemon Grass Oil.—This substance is of uncertain botanical origin. 
It resembles citronella oil, insomuch as its chief constituent is: an 
aldehyde, which may be isolated by treating the oil with sodium 
hydrogen sulphite. When 1000 grams of the dry sulphite are dis- 
sulved in 5 litres of hot water, 1 litre of the oil added whilst the 
solution is still warm, and the mixture vigorously stirred, a pasty 
mass of the hydrogen sulphite compound separates. On remaining 
for two or three hours, this precipitate dissolves, leaving a heavy, 
aqueous solution, containing the aldehyde, and a layer of residual oil 
(300 ¢.c.) above. In 24 hours, the solution is perfectly clear and may 
be siphoned off, filtered, and made strongly alkaline with sodium 
hydroxide. The supernatant layer of aldehyde is separated, filtered, 
and dried, when it forms a yellow oil (yield 65—68 per cent. of the 
grass oil taken) of pleasant, citrene odour, and is slightly volatile in 
a current of steam. It boils with gradual decomposition at 225°, bas 
sp gr. = 0°8968 at 15°5°, is probably inactive, behaves with silver 
nitrate, phenylhydrazine, aniline, and paratoluidine like citronellic 
aldehyde; gives paramethylpropylbenzene on distillation with phos- 
phoric anhydride, and cymene on distilling with steam the red oil 
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obtained by the action of concentrated hydrochloric acid; on treat- 
ment with zinc-dust and acetic acid, it gives a product, which is prob- 
ably the corresponding alcohol. Analysis of the aldehyde shows that 
it is isomeric with camphor, C,.H,O. The above-mentioned aqueous 
liquid, containing the aldebyde, appears to be not merely a solution of 
the hydrogen sulphite compound in excess of sulphite, for a crystalline 
substance, having approximately the formula 


C »H0,2NaHSO,,4Na,S0;,50H,0, 


can be separated from it, and further additions of the aldehyde to the 
solution do not cause the whole to precipitate as the sodium hydrogen 
sulphite compound. That portion of the lemon grass oil which does 
not combine with sodium hydrogen sulphite appears to contain a 
terpene as well as cymene. 

Indian Geranium Oil.—Samples of this oil differed greatly in be- 
haviour when distilled (compare Semmler, Abstr., 1890, 951). 

G. T. M. 

Action of Dilute Nitric Acid on Acetone. By S. B. Newsury 
and W. R. Ornvorrr (Amer. Chem. J., 12, 517—519; compare Debus, 
Annalen, 100, 1, and Lubavin, J. Russ. Chem. Soc., 1881, 32% 
aud 495).—Acetone (1 kilo.) was added to nitric acid of sp. gr. 1°42 
(1 kilo.), the mixture placed in tall glass cylinders, and a few drops 
of fuming nitric acid introduced at the bottom of each by means of a 
long pipette. In a few hours, bubbles of carbonic anhydride com- 
menced to torm, and the evolution of gas continued steadily for 
several weeks. At the end of two months, the liquid, which had a 
marked odour of hydrocyanic and acetic acids, was poured intoa large 
dish and allowed to evaporate spontaneously, After several months, 
crystals of ammonium tetroxalate and free oxalic acid were found in 
the syrupy residue, which, on further concentration and cooling with 
ice, yielded a large quantity of crystals, the chief product of the 
reaction. These crystals agreed in every respect with hydroxyiso- 
butyric acid, OH-CMe,,COOH, and the original syrup furnished zinc 
hydroxyisobutyrate when boiled with zinc oxide. The mother liquor 
contained the zine salt of another acid, but in quantity too small to 
admit of its identification. Neither pyruvic acid nor any other pro- 
ducts of simple oxidation, without a breaking up of the acetone mole- 
cule, were formed in perceptible amounts. ‘The production of hydro- 
cyanic acid by the oxidation of organic substances has been explained 
by Hantzsch (Annalen, 222, 65), and the formation of hydroxyiso- 
butyric acid from acetone, hydrocyanic and hydrochloric acids, by 
Staedeler (cbid., 111, 320). G. T. M. 


Action of Hydroxylamine on Isonitrosoketones. By R. 
Scuout (Ber., 23, 3578—3581).—When concentrated boiling aqueous 
solutions of hydroxylamine hydrochloride and isonitrosoacetone are 
mixed, the heat developed in the reaction causes the boiling to con- 
tinue for some time. On neutralising with aqueous soda, a yellowish 
powder crystallises out, from which ether extracts methylglyoxime. 
The residue is practically insoluble in the common solvents, but dis- 
solves in small quantity in boiling alcohol or water, separating from 
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the latter in white, matted needles. It becomes brown at 180—200°, 
and explodes at 238—247°; it dissolves readily in mineral acids and 
solutions of sodium hydroxide and carbonate, and is reprecipitated on 
neutralisation. Its composition, as found from analysis and the deter- 
mination of the molecular weight by Raoult’s method, is C,H,N;Q,. 
Its hydrochloride, C,H,N;O;,HCl, is formed by passing hydrogen 
chloride into the dry substance suspended in ether, and forms a hard, 
crystalline cake, which dissolves fairly readily in absolute alcohol, 
melts at 112—113°, and explodes at a higher temperature. 
Isonitrosoacetophenone reacts with hydroxylamine in a similar 
manner, forming phenylglyoxime and a substance insoluble in ether 
and in all common organic solvents. It dissolves in soda with a 
yellow colour, and is reprecipitated by acids in white flakes having 
the composition C,.H,;N;O3. It also dissolves in hot hydrochloric 
acid, but separates out unaltered on cooling, and is probably identical 
with the compound obtained by Miiller and Pechmann by the action 
of hydroxylamine on phenylglyoxal (Abstr., 1890, 51). . 
H. G. C. 


Formation of Zine Propionate by the Action of Carbonic 
Anhydride on Zinc Ethide. By R. Scumirr (J. pr. Chem. [2], 42, 
568—569).—Wanklyn (Annalen, 107, 125) obtained sodium propion- 
ate by acting on zine sodium ethide with carbonic anhydride. The 
author has succeeded in synthesising zine propionate by acting on 
zine ethide with liquid carbonic anhydride in an autoclave at 
150—160°. At the same time there is a secondary reaction, by which 
some of the zinc propionate is decomposed into diethyl ketone and 
zinc carbonate. A. G. B. 


Preparation of Cerotic Acid. By T. Marie (J. Pharm. [5], 22, 
343—344).—125 grams of bees’-wax is heated with 3 litres of 93° 
alcohol for two hours. After cooling, the alcoholic jelly is poured off 
and the treatment with alcohol is repeated two or three times, and 
each time for a longer period, until the whole of the cerotic acid is 
removed. The alcoholic portions are united, filtered, and distilled 
with a little potash, to retain the volatile acids which have been re- 
moved from the wax, and the distillate serves to dissolve the impure 
acid upon the filter. This solution being heated to boiling, the myricin 
contained forms minute droplets, which are deposited on cooling 
quietly, and adhere closely to the flask. The supernatant jelly is 
poured on to a filter and washed with a small quantity of alcohol. 
After three such treatments and two crystallisations from alcohol, the 
acid is colourless, ana melts at 76—77° ; it isthen almost pure. If con- 
verted into the lead salt, according to Brodie’s method, ether extracts 
but an insignificant amount of matter, and the regenerated acid melts 


at 78°. J. T. 


Formation of Ethereal Salts by Means of Ethyl Chloro- 
carbonate. By R. Orro and W. Orro (Arch. Pharm., 228, 500—516). 
—When ethyl chlorocarbonate is gradually added to sodium formate 
covered with about twice its volume of alcohol, carbonic anhydride is 
at once evolved ; after remaining some time at the ordinary tempera- 
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ture, the liquid contains, besides sodium chloride and ethyl carb- 
onate, ethyl formate and free formic acid, with perhaps some 
free hydrochloric acid. To separate the ethyl formate, the solution 
is supersaturated with sodium carbonate, water added, if necessary, 
and sodium chloride to reduce the solubility of the formate, which is 
then siphoned off, placed over ignited potash, and purified by frac- 
tional distillation. An intermediate carboxy-compound is supposed 
to be formed during the reaction, thus:—H-COQNa + CICOOEt = 
NaCl + HCO-O-COOEt; this ethylic carboformate is partly decom- 
posed directly, thus:—HCO-O-COOEt = CO, + HCOOEt (1), and 
the remaining part under the action of water from the alcohol gives 
HCO-0:COOKt + H,O = CO, + EtHO + HCOOH (II). If alcohol 
and water be excluded, equation (I) still holds good, but the 
remaining part of the carboformate is decomposed as follows :— 
2HCO-0-COOEt = Et,CO, + CO, + (HCO),O (III), the latter 
immediately decomposing into formic acid and carbon monoxide. 
Sodium acetate treated with alcohol and ethyl chlorocarbonate 
similarly yields acetic anhydride and also ethyl carbonate, showing 
that a reaction analogous to (III) holds good here, thus:— 
2MeCO-0-COOEt = (MeCO),.0 + Et,CO; + CO, Calcium pro- 
pionate, sodium isovalerate, and sodium stearate yielded analogous 
ethyl compounds. Three monobasic acids of the aromatic series were 
next examined. Sedium benzoate when acted on by ethyl chloro- 
carbonate in presence of alcohol formed essentially ethyl benzoate 
and benzoic anhydride, whilst when water is excluded ethyl carbonate 
is also formed. Here also an intermediate carboxy-compound, 
C,;H;CO-O-COOEt, is supposed to enter into the reaction, analogous 
to the compound formed with formates. Potassium metatoluate 
yielded ethyl metatoluate and a larger amount of metatoluic an- 
hydride. Next, the sodium salt of an isomeride of the last acid, 
phenylacetic acid, was treated. This yielded ethyl phenylacetate, 
but no anhydride, and in this respect resembles the fatty series. Of 
bibasic acids, the potassium salt of oxalic acid yielded scarcely any 
ethyl oxalate in presence of alcohol, owing to the precipitation of the 
salt from its aqueous solution by this alcohol. In the absence of 
alcohol, a smal] quantity of ethyl oxalate was formed after some days. 
With potassium succinate, the reaction was very energetic. Ethyl 
potassium succinate was produced, and a little ethyl carbonate. In 
the bibasic aromatic series, potassium phthalate was employed. Ethyl 
phthalate was formed, but much phthalic acid was re-formed. 
Finally, sodium salicylate yielded a little ethyl salicylate and car- 
bonate, and again much of the salicylic acid was regenerated. 
J. T. 

Pimelic Acids. By C. A. Biscnorr and K. Jaunsntcker (Ber., 23, 
£399—3409).—Symmetrical dimethylglutaric acid (m. p. 105°), from 
methyl iodide and ethyl isobutenyltricarboxylate, is identical with 
the “trimethylsuccinic acid” from ethyl methylmalonate and ethyl 
bromisobutyrate, and also with the acid from ethyl methylmalonate 
and methyl iodide, as well as with Zelinsky’s acid (compare Abstr., 
1890, 132). On heating with hydrochloric acid in a sealed tube for 
24 hours at 230—250°, the para-acid is formed (loc. cit.). 
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After the separation of dimethylglutaric acid from the product of 
the action of methyl iodide on ethyl isobutenyltricarboxylate, 
the lower fraction, boiling at 209—245°, yields a compound which 
has the formula C,H,O,; two preparations showed the melting points 
88—92° and 103—113°, whilst the electrolytic conductivities, 
[ujoo = 353, are « = 0°0114 and 0°0112 respectively. ‘This acid 
appears to occupy @ position in the series intermediate between 
methylsuccinic acid and antidimethylsuccinic acid ; the formula points 
to its being an isomeric dimethylsuccinic or ethylsuccinic acid. The 
paper concludes with a systematic comparison of the acids obtained : 
(1) by the oxidation of castor oil; (Il) from amylene bromide (tri- 
methylsuccinic acid); (III) from methylene iodide and ethyl methy|- 
malonate (dimethylglutaric acid); (1V) from methyl icdide and 
ethyl isobutenyltricarboxylate. J. B. T. 


Ethyldimethylsuccinic Acid. By C. A. Biscnorr and N. 
Miniz (Ber., 23, 341U-—3413).—Ethyldimethylsuccinic acid, 


COOH-CHEt-CMe,-COOH, 


is prepared by heating ethyl orthobromisobutyrate with ethyl sodium 
ethylmalonate in xylene solution at 180—190° for 21 hours, under a 
pressure of 3 atmospheres the product appears to consist of a 
mixture of two ethereal salts; it is hydrolysed with potash, and, 
after purification, the pure acid crystallises from benzene or water in 
long, concentric prisms, melts at 139° (uncorr.), and is insoluble in light 
petroleum, carbon bisulphide, and xylene, but readily dissolves in ether, 
acetone, chloroferm, or glacial acetic acid. The electrolytic conduc- 
tivity is « = 0°0582 [uco= 351]. The barium and silver salts have 
been prepared ; the latter is crystalline, and insoluble in water. 


J. B. T. 


Tetramethylsuccinic Acid. By K. Auwers and J. A. Garpner 
(Ber., 23, 3622—3625).—Tetrametlylsuccinimide, CHu<og>NH, 


is prepared by dissolving tetramethylsuccinic acid in aqueous 
ammonia; the solution is evaporated, and the residue heated at 23v° 
for several hours in a sealed tube; the compound crystallises from a 
mixture of benzene and light petroleum in flat needles, melts at 187°, 
and may be distilled without decomposition ; it may aiso be prepared 
by heating the anhydride with aqueous ammonia at 100°. The 


phenylimide, CHu<¢>NPh, is obtained by the action of aniline 


on the acid or anhydride, and crystallises from dilute alcohol, or a 
mixture of benzene and light petroleum, in needles, melts at 88°, and 
is insoluble in cold water. 

By treating the acid with phenylhydrazine, only one compound is 
obtained, which crystallises in flat, lustrous needles melting at 
124°; it may be volatilised without decomposition, and has the 

CMe,-CO-N H- CMe,CO + 1 . 
formula OMe,CO-NPh or bMe,co7® NHPh. The anhydride 


is the sole product formed by the action of phosphorus pentachloride 
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on tetramethylsuccinic acid or its salts. With resorcinol, the acid 
yields a fluorescein derivative, which dissolves in acids with a red 
coloration, and a green fluorescence. J. B. T. 


Homologues of Maleic Acid. By C. A. Biscnorr (Ber., 23, 
3414—3424).—A reply to Anschiitz’s paper (this vol., p. 176). 
The affinity of sodium for oxygen is greater than that of hydrogen, 
consequently, in hydrogen sodium carbonate the oxygen of the group 
ONa is at a greater distance from the carbon atom than that of the 
group OH; in carbonic acid, however, the oxygen atoms of both 
hydroxyl groups are equally distant from the carbon atom; hence 
collisions readily occur, and the compound decomposes into water 
and carbonic anhydride. The same principle is illustrated by 
reference to acetaldehyde and chloral hydrate. A comparison is 
then instituted, by means of models, between succinic and maleic 
acids, on the one hand, and symmetrical dimethylsuccinic and pyro- 
cinchonic acids on the other; it is shown that the hydroxyl groups 
approach as closely as in the case of carbonic acid. As regards the 
intluence of the other atoms or groups in the molecule, the elimina- 
tion of two hydrogen atoms from succinic acid, or their displacement 
hy two methyl groups, facilitates the formation of anhydrides. It is 
proposed to determine what influence the ethyl and methyl groups 
have on the elimination of water from maleic acid. 

By the action of bromine on propenyltricarboxylic acid, carbonic 
anhydride and hydrogen bromide are evolved, and the resulting 
succinic acid derivative, COOH-CHMe-CHBr-COOH, yields citraconic 
acid on distillation, whilst by the action of hydrochloric acid at 
160°, mesaconic acid is formed. Ethylmaleic and ethylfumaric acids 
ure prepared in a similar manner from butenyltricarboxylic acid. 
Disubstituted maleic acids may be obtained from the corresponding 
succinic anhydrides (compare Bischoff and Voit, Abstr., 189U, 743). 

Ethylmethylmaleic anhydride is a colourless oil which boils at 237°, 
is soluble in potash, and is reprecipitaced unchanged by hydrochloric 
acid. Xeronic anhydride is formed in the same way from diethyl- 
succinic anhydride. J. B. T. 


Combination of Malic Acid with Potassium Sodium Molyb- 
date and with Acid Sodium Molybdate. By D. Grrnez (Compt. 
rend., 111, 792—794).—The salts were added gradually to a solution 
of a definite quantity of malic acid, the total volume of liquid being 
kept constant, and the rotatory power was determined in the manner 
previously described. With potassium sodium molybdate, 


K,0,2Na,0,3Mo0s,, 14H,0, 


the levorotatory power at first increases in proportion to the quantity 
of salt added, and attains a maximum when three equivalents of acid 
are present for each equivalent of salt. Subsequent variations in 
rotatory power indicate the formation of compounds containing 
respectively 3 equivalents of acid and 2 of the salt, 3 equivalents of 
the acid and 3°5 of the salt, and 3 of the acid and 6°5 of the salt. 
With malic acid and the acid sodium molybdate, 3Na,0,7Mo0O,, the 
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variations in rotation indicate the formation of a compound of 
3 equivalents of acid and 1 of the salt, and a compound of equal 
equivalents of the acid and the salt, the phenomena being analogous 
to those observed with ammonium molybdate, although the rotatory 
powers are somewhat larger. C. H. B. 


Ethyl Isobutenyltricarboxylate. By C. A. Biscuorr (Ber., 23, 
3395—3399 ).—Auwers and Jackson have shown (Abstr., 1890, 1098) 
that the compound obtained by the action of ethyl methylmalonate 
on ethyl bromisobutyrate has the formula 


CMe(COOEt).-CH,-CHMe-COOEt, 


and, when hydrolysed, yields dimethylglutaric acid with elimination of 
carbonic anhydride. The author had, however, previously prepared, 
in a similar manner, an identical compound from ethyl isobutenyl- 
tricarboxylate and methyl iodide, which he considered to be trimethyl- 
succinic acid. Further investigation has shown that “ethyl iso- 
butenyltricarboxylate ” consists of two compounds of the formule 
COOEt-CMe,CH(COOEt) and COOEt-;CHMe-CH,-CH(COOEt), 
respectively, and that, on hydrolysis and elimination of carbonic 
anhydride, it yields a mixture of a-methylglutaric acid and dimethyl- 
succinic acid, which may be separated by fractional distillation. No 
trimethylsuccinic acid could be isolated from the methyl iodide and 
ethyl isobutenyltricarboxylate product, which, therefore, consists 
only of dimethylglutaric acid. Trimethylsuccinic acid has, however, 


previously been prepared, and is known hy the name isopimelic acid 
(compare this vol. p. 289). J. B. T. 


Action of Nitrous Acid on Amido-derivatives. By E. A. 
Kossie (Rec. Trav. Chim., 9, 134—154).—-The action of nitrous acid 
on the following compounds has been investigated by the author in 
order to determine the influence on the action of the accumulation of 
negative groups in the amido-derivative. 

Nitrous acid acts on methyl amidoformate to form methyl alcohol, 
with evolution of nitrogen and carbonic anhydride. With the same 
reagent, ethyl methylamidoformate yields a _nitroso-derivative, 
NO-NMe‘COOEt, which is a red liquid of sp. gr. 1°133 at 15°, boiling 
at 70° under a pressure of 27 mm. Methyl methylamidoformate also 
forms a nitroso-compound, NO-NMe-COOMe, having similar proper- 
ties to the last-named compound. Methyl ethylamidoformate, in 
uqueous solution, is acted on by a current of nitrogen trioxide, and 
forms a nitroso-derivative, NO-NEt-COOMe, which is a dark-orauge 
liquid of sp. gr. 1°143 at 15°. 

Methyl acetylamidoformate, which is obtained by the action of ethyl] 
methylcarbamate on acetic chloride at a moderate heat, is a crystual- 
line substance which melts at 93°, and is very soluble in water, 
alcohol, ether, chloroform, and crystallises easily from benzene. On 
treating an aqueous solution of this substance with nitrogen trioxide, 
decomposition occurs according to the equation CH,;;CO-NH-COOMe 
+ HNO, = CH,COOH + N, + CO, + MeOH. 
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Methyl imidodiformate, NH(COOMe),, is prepared by mixing 
methyl] chloroformate (1 mol.) and methyl amidoformate (1 mol.) with 4 
parts of toluene, and acting on the mixture with sodium (1 mol.). After 
filtration of the product, the unattacked sodium is removed from the 
residue, and the mass is treated with dilute sulphuric acid, which 
yields up to toluene a crystalline substance melting at 134°; this is 
very soluble in water, alcohol, acetone, and chloroform, slightly 
soluble in ether, and almost insoluble in light petroleum. Nitrous 
acid has no action whatever on this substance, neither has it any 
action on ethyl dimethylamidoformate or on the corresponding methy] 
derivative. 

Ethyl methylacetylamidoformate cannot be made by acting on 
ethyl nitrosomethylamidoformate with acetic anhydride or on ethyl 
methylearbamate with the same reagent; but in presence of zinc 
chloride, the reaction occurs in the latter case. Ethyl methylcarb- 
amate (60 grams), acetic anhydride (30 grams), and zinc chloride 
(4 grams) are heated for some minutes at the boiling point of the 
mixture until a yellow coloration is produced; the liquid is ex- 
tracted with ether, and yields, on distillation, a liquid which boils 
at 189° (corr.) and has a sp. gr. 1083 at 15°, its melting point being 
8—9°. Nitrous acid does not act on this substance. 

Ethyl] nitrosomethylamidoformate, NO-N Me-COOEt. This red liquid 
is dissolved in all proportions by alcohol, ether, and benzene, and is but 
slightly soluble in water although distillable with steam. The analogy 
in the composition of this substance to that of ethyl nitromethyl- 
carbamate led the author to treat it with ammonia, which does not 
react except in the presence of water, when it forms ethyl carbamate 
and methy! alcohol with evolution of nitrogen, pointing to the forma- 
tion of a compound NHMe-NO, which immediately decomposes. 
Aqueous solutions of mono- and of di-methylamine react similarly to 
form the compounds NHMe-COOEt and NMe,COOEt, boiling at 165° 
and 147° (corr.) respectively. Ethyl ethylcarbamate reacts on the 
substance with formation of nitrogen, carbonic anhydride, and ethyl 
methylamidoformate. In contradistinction to the nitro-derivative, 
NO,-NMe-COOEt, which yields with ammonia an acid nitramine, 
NHMe'NO,, the nitroso-derivative furnishes only decomposition 
products of a corresponding nitrosamine, NHMe-NO; the author 
endeavoured to isolate its potassium and barium salts, but was un- 
successful. Mineral acids decompose ethyl nitrosomethylamido- 
formate with substitution of hydrogen for the group NO; oxidation is 
effected by an acid solution of potassium permanganate, but the 
nitroso-compound is not converted into the nitro-compound. 

By reduction of ethyl nitrosomethylamidoformate with zinc-dust 
and acetic acid, a colourless solution is formed, having strong reducing 
properties, and probably containing the hydrazine, NH,;-NMe-COOE:; 
but this the author was unable to isolate, or to obtain a condensation 
product of, with aldehydes. At the same time, a smal] quantity of a 
white powder, which melts at 127—128° and sublimes at 18v°, is 
obtained ; this appears to be ethyl dimethyltetrazonedicarboxylate, 
N,(NMe-COOEt),. This substance is also formed when the liquid 
resulting from the reduction of a solution of the nitroso-compound 
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is oxidised by potassium permanganate, ferric chloride, or bromine 
water, the last reagent affording the better yield. It is soluble in 
alcohol, benzene, acetone, or acetic acid, but is insoluble in water, 
ether, light petroleum, or solutions of the aqueous hydroxides or 
the mineral acids. 

By similar reactions, methyl nitrosoamidoformate yields the tetr- 
azone, N.(NMe-COOMe),, which melts at 184°; and methyl nitroso- 
methylamidoformate, the corresponding derivative, N.(NEt-COOMe),, 
melting at 88—89°. The author concludes with theoretical specula- 
tions as to the rationale of the reactions. T. G.N. 


Reduction of Glycuronic Acid by Sodium Amalgam. By H. 
THrerFeLper (Zeit. physiol. Chem., 15, 71—76; compare Abstr., 
1887, 717; 1889, 337).—Pure sodium glycuronate was dissolved in 
five times its weight of water in a loosely-stoppered flask, and a little 
2°5 per cent. sodium amalgam added, when hydrogen was evolved; 
the liquid was then neutralised by sulphuric acid, and ‘more amalgam 
added ; after some weeks, all the glycuronic acid had disappeared. 
The liquid was filtered, acidified with sulphuric acid, and excess of 
alcohol added ; the sodium sulphate thus precipitated was filtered off, 
and the filtrate evaporated to dryness on the water-bath, with the 
addition of barium carbonate. The residue was taken up wiih water, 
filtered, concentrated, acidified with sulphuric acid, and extracted with 
a mixture of alcohol and ether. The extract was evaporated to a syrup, 
when, after a short time, smal], colourless crystals were deposited ; 
on recrystallisation from water, rhombic crystals, 1 cm. long, were 
obtained. Details are given relating to the measurement of the crystals. 
The substance has a slightly sweet taste, is readily soluble in water, 
but only sparingly in alcohol. It melts at 178—180°, and has the 
composition C,H,,0;. Its barium, calcium, and potassium salts were 
examined. Examination of the solubilities and circular polarisation 
(the free acid is optically inactive) excluded gluconic and galactonic 
acids. It does not reduce Fehling’s solution, so it cannot be mannitic 
acid. Similar considerations lead to the conclusion that it is not 
either of the three mannonic acids: so it is not the same as any 
known acid with the formula C,H,.0,; the nature of the new acid 
must therefore be the subject of renewed investigation. 


W. D. H. 

Action of Methyl Iodide on Furfurylamine. By M. Zenon 
(Gazzetta, 20, 513—517).—Furfurylamine may be readily prepared 
in considerable quantities by reducing furfuraldoxime with alcohol 
and sodium. The yield is 20 per cent. When a solution of furfury!- 
amine (1 part), in twice its volume of metbyl alcohol, is heated 
with methyl iodide (5 parts), the product, after purification, is a 
white, crystalline powder which melts at 118—120°, and has the 
composition C,H,,ONI. This substance has the general properties of 
the iodides of the organic bases. It is soluble in water and alcohol, 
and is reprecipitated from the aqueous solution on addition of potash. 
CH-0-CH,NMe,I 


CHO The correspond- 


Its constitution is probably CH< 
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ing hydroxide is formed by the action of moist silver oxide on the 
iodide, and may be obtained as a deliquescent, crystalline mass which 
absorbs carbonic anhydride from the air. The chloride is obtained 
by treating the iodide with fresh moist silver chloride. It is a deli- 
quescent crystalline compound. The aurochloride, CsHyONCI, AuCl,, 
platinochloride, and picrate are yellow, crvstalline compounds; the 
latter melts with decomposition at about 180°. 

On distilling the hydroxide, an alkaline liquid having an odour 
resembling that of trimethylamine and an oily product, which is 
resinified by hydrochloric acid, pass over. S. B. A. A. 


Action of Acid Chlorides on Bases in presence of Alkalis. 
By C. Scnorren (Ber., 23, 3430—3431).—Polemical remarks on 
Marckwald’s paper (this vol., p. 181). 


Pyromucic and Dehydromucic Acids. By M. Zenon (Gazzetta, 
20, 517—520).—The author further confirms the results obtained by 
Oliveri and Peratoner (Abstr., 1890, 1242); both the solid product of 
the distillation of mucic acid and the mother liquor, after sufficient 
purification, yielding ordinary pyromucic acid melting at 132—133°. 
In the course of the experiments, a considerable quantity of a reddish- 
yellow residue, consisting of dehydromucic acid. was obtained. This 
compound would appear to be more particularly formed when mucic 
acid is distilled at a low temperature. ‘The methyl salt of this acid, 
C.H,O;Me., crystallises from water in large, white needles, and melts 
at 112°. It is not affected by treatment with bromine or nitric acid. 

The hydrazone, C,OH,CO-N,H,Ph, obtained by heating the theore- 
tical quantities of pyromucic acid and phenylhydrazine, crystallises 
in white needles, and melts at 142—143°; its solution in concentrated 
sulphuric acid is coloured deep violet on the addition of ferric 
chloride. S. B. A. A. 


Bromobenzonitriles. By M. Scnéprr (Ber., 23, 3435—3440).— 
The best method of preparing these nitriles is to distil the correspond- 
ing bromobenzoic acids with lead thiocyanate. The yield of nitrile 
appears to be better the lower the melting point of the acid. 

Orthobromobenzonitrile is formed by distilling orthobromobenzoic 
acid (20 grams) with lead thiocyanate (36 grams) and purifying the 
product by steam-distillation. It crystallises in white needles, melts 
at 51°, and boils at 251—253° (uncor.) under 754 mm. pressure. It 
is easily soluble in hot water and alcohol, and has a characteristic 
odour resembling that of benzaldehyde and benzonitrile. The yield 
amounts to 45 per cent. of the theoretical. Orthobromobenzonitrile 
can also be obtained by distilling orthobromobenzamide with phos- 
phoric anhydride. 

Orthobromobenzoic chloride, prepared by the action of equal weights 
of phosphorus pentachloride and orthobromobenzoic acid, is a colour- 
less liquid which boils at 241—243° (uncorr.) under 757 mm. pressure, 
and gradually solidifies aftera time. It has an odour resembling that 
of benzoic chloride, but less pungent. It is slowly decomposed by 
cold water, more quickly by hot water, and reacts very energetically 
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with ammonia. Orthobromobenzamide, prepared by treating the 
chloride with finely powdered ammonium carbonate at the tempera- 
ture of the water-bath, crystallises from hot water or alcohol in long, 
hard needles, melts at 156° when heated rapidly, and sublimes 
above 100°. 

Metabromobenzonitrile is obtained by distilling metabromobenzoic 
acid with lead thiocyanate, and is extracted from the distillate with 
ether, after the unaltered acid has been neutralised with dilute am- 
monia. It crystallises in needles, melts at 38°, and boils at 225°. 

Parabromobenzonitrile is best prepared from parabromobenzamide 
by distillation with phosphoric anhydride and purification of the pro- 
duct by steam-distillation. Owing to the high melting point of para- 
bromobenzoic acid, only 33 per cent. of the theoretical yield is 
obtained on distilling it with lead thiocyanate. It crystallises from 
hot water or alcohol in slender, white needles, melts at 113°, is some- 
what less volatile with steam than the ortho-compound, sublimes in 
white needles, and boils at 235—237° (uncorr.). 

When orthobromobenzonitrile is nitrated and the product hydro- 
lysed, it is converted into orthobromometanitrobenzoic acid melting 
at 179—180°. Parabromobenzonitrile, when treated in the same way, 
yields parabromometanitrobenzoic acid meiting at 193°. The nitra- 
tion is best effected by means of a mixture of potassium nitrate and 
sulphuric acid. By employing fuming nitric acid, the nitrile remains 
unaltered. 

Orthobromometanitrebenzonitrile crystallises from water in needles, 
melts at 117°, and is volatile with steam. 

Parabromometanitrobenzonitrile crystallises in white needles, melts 
at 120°, is not so volatile with steam as the ortho-compound, dissolves 
easily in hot water, alcohol, and acetone, less easily in chloroform and 
benzene, and is insoluble in light petroleum. The amide is alone 
formed if the parabromometanitrobenzonitrile is allowed to remain 
in the nitric acid mixture for a short time. The amide forms colour- 
less needles, melts at 156°, and is not volatile with steam. 

E. C. R. 


Action of Methylchloroform on Phenol in presence of Potas- 
sium and Sodium Hydroxides. By P. Bicinetur (Chem. Centr., 
1890, ii, 620 ; from Ann. Chim. Farm.,12, 65—68).—With the object 
of generalising the reaction between chloroform and phenol in 
presence of potash, by which hydroxyaldehydes are produced, the 
author substituted methylchloroform for chloroform, when, if the re- 
action were similar, hydroxybenzyl methyl ketone, should be produced. 
Instead of this, a substance of the formula C,,H,.0, is formed, which 
the author regards as diphenylethylidene ether, CH,:C(OPh),. It is 
very soluble in ether, and melts at 95—96°. It does not dissolve in 
potash, neither does it react with phenylhydrazine. With bromine 
water, a compound of the formula C,,H,,.Br,0, is formed without any 
hydrogen bromide being produced, It crystallises in plates which 
melt at 125°. 

A second substance is formed in the above reaction, a liquid, which 
distils with steam; after drying over sulphuric acid, the analysis 
gave the formula C,H,O,, which agrees with that of orthohydroxy- 
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acetophenone. It does not, however, appear to combine with phenyl- 
hydrazine, or with hydroxylamine. By treating it in methyl alcohol 
solution with sodium amalgam, a crystalline substance smelling 
strongly of oil of roses was obtained. J. W. L, 


Tetrachlorophenol. By L. Hucouneng (Bull. Soc. Chim. [3], 4, 
8—9; compare Abstr., 1890, 241).—Tetrachloranisoil is heated with 
hydriodic acid of sp. gr. 1°5 (4 parts) in sealed tubes at 145—148° 
for 20 hours, and from the solution of the product in aqueous soda 
tetrachlorophenol is precipitated on the addition of hydrochloric acid; 
and after washing and drying, is crystallised from light petroleum. 
Thus prepared, it forms white needles, melts at 152°, is sublimable, 
and boils at 278° with decomposition. Tetrachlorophenol is insoluble 
in water, but dissolves in organic solvents; the alcoholic solution 
decomposes carbonates and seems not to be poisonous. A mixture of 
nitric and sulpharic acids decomposes the substance with formation 
of chloronitroquinones. The author has prepared the acetyl deriva- 
tive, C,HCl,Ac, and the ammonium, silver, lead, and copper salts. 


T. G. N. 


Constitution of Thymoquinone and #-Hydroxythymoqui- 
none Derivatives. (By G. Mazzara, Gazzetta, 20, 481—485).— 
In a previous paper (see Abstr., 1890, 965), the preparation 
of p-hydroxythymoquinone from carvacrol [Me:0O,:Pr:0H = 
1:3:6:4:5] was described. To characterise this compound more 
fully, the anilide and toluidide [NHPh or NH°C,H,Me = 2] were 
prepared by boiling the alcoholic solution of the quinone with aniline, 
or toluidine, respectively. The anilide crystallises from alcohol in 
minute, deep-blue scales, dissolves in alkaline hydroxides forming a 
violet solution, and melts at 185—187°, whilst the isomeride derived 
from a-hydroxythymoquinone melts at 135°. The toluidide also 
crystallises in blue scales which melt, however, at 196—197°; whereas 
the corresponding isomeride melts at 165°. 

It is noticeable that in compounds derived from thymol, the melt- 
ing point is lowered in passing from the nitro- to the dinitro- 
derivatives, and from the hydroxythymoquinone to either the anilide 
or toluidide, whilst the reverse occurs in the corresponding com- 
pounds from carvacrol. 

The author regards it as finally established that the G-bromo- and 
B-bromohydro-thymoquinone are really a-derivatives [Br = 2]. 

S. B. A. A. 

Thymoquinone Dioxime. By F. Kenrmann and J. Messincer 
(Ber., 23, 3557—3564).—As already shortly mentioned (Abstr., 
1890, 1403), thymoquinone dioxime, C,H,Pr*Me(NOH),, may be 
obtained by the action of hydroxylamine on thymoquinone monoxime 
(nitrosothymol). In order to prepare it, a hot saturated alcoholic 
solution of the latter is boiled with double the theoretical quantity of 
hydroxylamine hydrochloride, the acid set free being nearly neutral- 
ised from time to time. The resulting crystalline powder is dis- 
solved in warm soda, precipitated by acetic acid, and recrystallised 
from boiling alcohol. It forms yellowish-white granules, which are 
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insoluble in water and ammonia, sparingly soluble in cold alcohol 
and acetic acid, and readily in solutions of the caustic alkalis, forming 
salts which are decomposed by carbonic anhydride. It becomes 
brown at 200° and decomposes with evolution of gas at 235°. Its 
solution in soda has the colour of an alkaline solution of potassium 
ferricyanide, and on the addition of very concentrated alkali, the sodium 
salt separates out in golden-yellow, prismatic crystals which are very 
soluble in water. The dioxime is not identical with the polythymo- 
quinone dioxime described by Liebermann and Ilinski (Abstr., 1886, 
239). 

When an alkaline solution of potassium ferricyanide is added toa 
similar solution of thymoquinone dioxime, a green, flocculent precipi- 
tate of dinitrosocumene separates. It has an odour resembling that of 
iodine and of thymoquinone, and is volatile with steam. undergoing 
considerable decomposition at the same time. It is soluble in alcohol, 
ether, and acetic acid with an intense green colour, the solutions also 
rapidly undergoing decomposition. In the dry state, it is fairly 
stable, and melts at 72° to a greenish-yellow liquid which then 
solidities and again melts at 130° with decomposition. The authors 
regard it as most probable that the compound has the formula 


C.H,MePre<¥ 0.0, n> CoH MePr*. 

When boiled with nitric acid of sp. gr. 1°35, it is converted into 
paradinitrocumene, C,H,MePr*NO,)., which crystallises from hot 
dilute alcohol in large, colourless, thick prisms, melts at 77—78°. and 
is readily soluble in alcohol, ether, acetic acid, and benzene. When 
reduced with tin and hydrochloric acid, it yields paradiamidocumene, 
which may be more readily obtained from thymoquinone dioxime by 
suspending it in alcohol, warming with an excess of stannous chloride 
and hydrochloric acid, evaporating the alcohol, diluting with water, 
and adding aqueous soda. The base is extracted with ether, and 
the solution agitated with concentrated hydrochloric acid as long 
as separation of the hydrochloride takes place. The latter is dis- 
solved in the least possible quantity of hot water, and concentrated 
hydrochloric acid added ; it then separates in well-developed, colour- 
less, four-sided plates, which are quite stable in the air, whereas the 
free base readily undergoes oxidation. The diamidocumene hydro- 
chloride obtained by Liebermann and Ilinski (loc. cit.) is identical 
with the foregoing, but the latter investigators do not appear to have 
obtained it quite pure. 

On boiling paradiamidocumene hydrochloride with acetic anhydr- 
ide and anhydrous sodium acetate, it yields the diacetyl compound, 
C\,H»N,O,, crystallising in slender, white, silky needles and melting 
al 260°. H. G. C. 


Cholesterol. By K. Onermijtier (Zeit. physiol. Chem., 15, 37— 
48).—T wo formule, C,.H,O and C,;H,O(Reinitzer, Abstr., 1888, 1076), 
have been ascribed to cholesterol (cholesterin). The chief object of the 
present research was, by the analysis of certain cholesterol compounds, 
to determine which is the correct one. The general result of the 
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analyses is that Reinitzer’s formula is correct. The following com- 
pounds were prepared :— 

Potassium cholesteroxide, CyHyOK, was prepared by placing potas- 
sium in an ethereal solution of cholesterol. It agrees in all its pro- 
perties with Reinitzer’s sodium cholesteroxide., 

Cholesteryl propionate, C.,H,°C;H;O,, was prepared by heating a 
mixture of cholesterol with propionic anhydride on the water-bath 
for half-an-hour; on cooling, it sets to a fatty mass; this is extracted 
with ether, and the propionate precipitated from the extract by 
alcohol in the form of rhombic plates; melting point 98°. It is easily 
soluble in ether, benzene, and carbon bisulphide, sparingly soluble in 
alcohol. After fusion, there is, on cooling, a play of colours observed, 
blue, green, orange, and red, in the order named, by reflected light ; 
the complementary colours are seen by transmitted light. In order 
to use this reaction as a test for cholesterol, the latter must first be 
obtained in a pure condition; it may be most readily freed from the 
fats with which it is usually mixed by the method of saponification 
before described (Abstr., 1890, 1474). 

Cholesteryl benzoate, CHsC,;H;O,.—This is best prepared by the 
action of benzoic chloride on cholesterol; and this preparation may 
be used for the quantitative estimation of cholesterol. The crystals 
are plates which show two melting points, namely, 145° and 178°. A 
compound with similar properties was prepared from isocholesterol. 

Cholesteryl phthalate, CsH,(COO-C,,H,;)2., was prepared by heating 
phthalic anhydride and cholesterol at 180°, and crystals obtained by 
the addition of alcohol to a hot ethereal solution, It is sparingly 
soluble in cold ether; melting point 182°5°. 

Cholesteryl benzyl ether. Cz,H,*O°C,H,, prepared by heating sodium 
cholesteroxide and benzyl chloride at 100°, was crystallised from an 
alcoholic-ethereal solution in thin plates melting at 78°. 

Cholesteryl propionate dibromide, CyH,sBr,°C;H;0,.—This additive 
product is similar to that prepared previously by Wislicenus and 
Moldenbaner, C.,HyBr,O (Annalen, 146, 178), by the action of 
bromine dissolved in carbon bisulphide on pure cholesterol, and to 
that prepared by Reinitzer (Wiener Monatsh., 1888, Heft 5), by the 
action of bromine on cholesteryl acetate. This substance is impor- 
tant, as the relation between carbon and bromine gives a key to the 
formula of cholesterol. Cholesteryl bromobenzoate, C;H,BrO.°C.;H,;, 
was also prepared and analysed. W. D. H. 


Derivatives of Diphenylamine. By O. Ernst (Ber., 23, 3423— 
3430).—Amidochlorodiphenylamine, 


NHPh:C,H;Cl-NH, [NHPh: NH,: Cl = 1: 2: 5], 


is prepared by the reduction of the nitro-compound with stannons 
chloride, tin, and hydrochloric acid in alcoholic solution; it crystal- 
lises from alcohol in long, colourless needles, melts at 99°, and is 
readily soluble in ether, benzene, and chloroform. The picrate 
crystallises in yellowish-brown plates. The acetyl derivative, 


NHPh-C,H;Cl-NHAc, 


22 
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is formed by the action of the calculated quantity of acetic anhydride 
at 100°, and crystallises from alcohol in silky, lustrous needles which 
melt at 150°. 

NPh 


Ethenylorthamidochlorodiphenyl vmine, CMe<y "__>C.H,Cl, is ob- 


tained on boiling the amido-compound with excess of acetic anhydride ; 
it erystallises with difficulty in small, colourless needles. The platino- 
chloride crystallises from alcohol in long, brown needles. 


Phenylazimidochlorobenzene, Na Sc sH,Cl, is prepared by the 
action of nitrous acid on orthamidochlorodiphenylamine ; it crystal- 
lises from alcohol in colourless, lustrous needles, and melts at 128°. 

By the cxidat‘on of an acid solution of amidochlorodiphenylamine 
with ferric chloride, a violet-red dye is produced, the hydrochloride of 
which crystallises in yellowish-green, metallic, lustrous needles; the 
picrate is deposited in dark-green needles; the sulphate resembles the 
hydrochloride. The free base is obtained by the action of ammonia 
on the salts, as a brownish-red, crystalline precipitate. 

On heating orthamidochlorodiphenylamine with an equal mole- 
cular proportion of aniline hydrochloride at 200°, a deep-blue colouring 
matter is formed; dilute solutions exhibit a copper-red fluorescence. 
The addition of ammonia changes the colour to reddish-violet with 
yellow-red fluorescence. A similar substance is formed by heating 
orthamidochlorodiphenylamine hydrochloride alone. This compound 
probably belongs to the fluorindine group, but its constitution, like 
that of the previous dye, is unknown. 

Dinitrophenylamidotoluylamine, C,H3(NO,).2°NH-C,H;Me-NH, 


[NH:(NO,), = 1:2:4; NH: NH, = 1: 2], 


is prepared by the action of dinitrochlorobenzene on orthotoluylene- 
diamine ; it crystallises from alcohol in brownish- yellow needles, melts 
at 147°, and is insoluble in water, but readily dissolves in benzene or 
chloroform. The compound is soluble in acids, with a pale-yellow 
colour. 

Dini = C;H,;Me ’ . 

initrophenylazimidotoluene, N<y__ > NC. H(N O2)2, is pre- 
pared by the action of nitrous acid on the previous ecomvound ; it 
crystallises from alcohol in small, pale, brownish-yellow needles, 
melts at 186°, and is insoluble in ether, but readily dissolves in benzene, 
chloroform, or glacial acetic acid. 

Dinitrophenyl-B-naphthylamine, CoH; NH-C,H;(N Oz). [NH : (NO.), 
= 1: 2:4], is prepared from dinitrochlorobenzene and 8-naphthyl- 
amine; it is somewhat sparingly soluble in alcohol, from which it is 
deposited in brick-red crystals, and melts at 179°. 

Dinitrophenyl-B-naphthoi, CyH,-O-C,H;(NO.) [O:(NO.), = 1:2:4], 
is obtained from f-napbthol as a pale-yellow, viscia liquid which 
solidifies after some time, and crystallises from eleohol in stellate 
groups of pale-yellow needles melting at 95°. 

The corresponding diamido-derivatives are prepared by the reduc- 
tion of these three nitro-compounds ; diamidophenylamidotoluylamine 
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and diamidophenyl-B-naphthylamine yield azo-derivatives on oxidation, 
but diamidophenyl-f-naphthol does not yield any colouring matter. 
J. B. T. 

Action of Phosphorus Pentachloride on Hydroxyazobenzene. 
By K. Heumann and R. Paganini (Ber., 23, 3550—3554)—The 
action of phosphorus pentachloride on hydroxyazobenzene was first 
examined in 1870 by Kekulé and Hidegh ( Ber., 3, 235), who obtained 
a compound which they believed to be hydroxyazobenzene, 

O <i Ph 

NC,H,OH 
The reaction was also examined by Wallach and Belli, and Wallach 
and Kiepenheuer (Abstr., 1880, 556; 1882, 393), who also found the 
formula C,,H,)N,O,, and showed that the substance is reconverted by 
sodium in alcoholic solution into hydroxyazobenzene, but that it 
does not yield an acetyl compound, and is insoluble in alkalis. The 
last two properties are not in favour of the above constitutional 
formula, and the authors have therefore reinvestigated the reaction. 
They find that when equal parts of hydroxyazobenzene and phosphorus 
pentachloride are warmed on the water-bath until evolution of 
hydrogen chloride ceases, and the product no longer dissolves in 
alkali with a deep-yellow colour, a mixture of two compounds is 
obtained which may be separated by the difference in their solubilities 
inalcohol. The one agrees in all its properties with the so-called 
hydroxyazoxybenzene, and crystallises from acetone in golden-yellow 
plates melting at 148°. It was, however, found to contain phosphorus, 
the empirical formula being Cs,H2,N,O,P, which agrees equally well 
with the figures for carbon, hydrogen, and nitrogen given by the inves- 
tigators named above. Its ready conversion into hydroxyazobenzene 
is due, not to a reducing action, but to the alkali present, as zinc-dust 
and alcohol are without action on it. It is therefore benzeneazophenyl 
phosphate, PO(O-C,HyN:NPh),, and may also be prepared by acting on 
the potassium salt of hydroxyazobenzene with phosphorus oxychloride. 

The second product of the reaction crystallises in broad, orange- 
yellow needles, melts at 88’, and sublimes in golden plates. It is 
identical with the parachlorazobenzene prepared by Heumann and 
Mentha (Abstr., 1886, 874) from paramidoazobenzene. UH. G. C. 


Thiophenylhydrazine. By J. Rust (Ber., 23, 3482—3483).— 
Thiophenylhydrazine, S(CsH,NH:NH,)., may be readily obtained 
from thioaniline by diazotising, adding sodium hydrogen sulphite, 
and reducing with zinc-dust. On the addition of coneentrated hydro- 
chloric acid, the hydrochloride separates out as a sparingly soluble 
salt, which 1s collected, pressed, dissolved in water, and treated with 
alkali, which precipitates the free base in small plates. The latter, 
after washing with cold water, is recrystallised from the hot liquid, 
and separates in yellowish, lustrous plates which, on drying, form a 
mass resembling paper. It melts at 115°, decomposes at 130°, is 
sparingly soluble in cold, more readily in hot water, easily in alcohol. 
and reduces Fehling’s solution in the cold. Its hydrochloride and 
sulphate form white powders, 
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Thiophenylhydrazine readily combines with 2 mols. benzaldehyde, 
forming the crystalline hydrazone, S(C.H,N,H°CHPh),; it alsu com- 
bines with phenylcarbamide. H. G. C. 


Diamylphenylhydrazone. By S. Grimaupi (Chem. Centr., 1890, 
ii, 553; trom L’Orosi, 13, 190-—193).—In manner similar to that used 
for the preparation of nonylmethylphenylhydrazone (Abstr., 1890, 
1394), the author has now prepared its isomeride, diamylphenylhydr- 
azone, from diamy] ketone, which was obtained by the dry distillation 
of calcium capronate. The ketone combines readily with pheny)- 
hydrazine, the elimination of water commencing at ordinary tempe- 
ratures, and considerable development of heat occurring during the 
process. Diamylphenylhydrazone, C(CsHy)2:N-NHPh, is an oily, 
slightly-red liquid, having a strong, agreeable odour, but burning 
ta-te. It is neutral, insoluble in water, soluble in ether, alcohol, 
chloroform, &c.; sp. gr. = 0°93896 at 0°. It remains fluid at —9°5". 

J. W. L. 

Isomeric Forms of Orthonitrophenylglyoxylic Hydrazone. 
By A. Krause (Ber., 23, 3617—3622; compare Fehrlin, Abstr., 1890, 
1117).—The hydrazone is converted into an isomeric form (m. p. 
188—189°) by the action of aqueous potash in the cold ; soda is, how- 
ever, without action. Both compounds yield lead salts, from which, 
on treatment with sulphuric acid, the original substances are regene- 
rated. Isatic hydrazone, together with a little aniline, is formed 
from each compound on reduction with stannous chloride. 

By heating the hydrazone with sodium ethoxide and twice the 
molecular proportion of ethyl iodide in a sealed tube for three hours 
at 130—140°, the ethyl salt is obtained, crystallising from alcohol in 
yellow prisms melting at 126—128°. No diethyl derivative could be 
prepared. 

When treated with hydrochloric acid, the hydrazone decomposes 
into ammonia, aniline, and resinous matters. 

Metanitrophenylglyoxylic hydrazone is dissolved in alcohol and 
treated with aqueous potash; a sparingly soluble salt is formed which 
is allowed to remain for 24 hours; on the addition of hydrochloric 
acid, evolution of gas takes place, and a green, insoluble compound is 
obtained which melts at 284—285°. 

The author considers that from these results the formule previously 
advanced for the two orthonitro-derivatives are no longer probable, 
and he suggests that the isomerism of the compounds may be of a 
stereometric nature, similar to that of many oximes, and explicable 
by the same hypotheses. J. B. T. 


Phenacyl Sulphide. By J. Tare, and A. Mavurirz (Ber., 23, 
2474—3475).—In a paper recently published by Delisle (Anualen, 
260, 250), the latter has described acetony! phenyl] sulphide, and has 
announced his intention of preparing other ketonic sulphides. The 
authors have already obtained phenacyl sulphide, S(CH,-COPh),, and 
in view of the above paper of Delisle, now publish the results ot 
their investigation. 

Phenacyl sulphide is readily prepared by dissolving 100 parts of 
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bromacetophenoue in 400 parts of alcohol, and adding a solution of 
12 parts of sodium in 400 parts of alcohol saturated with hydrogen 
sulphide, cooling well during the addition, and subsequently heating 
for a short time on the water-bath. It crystallises from alcohol in 
compact, colourless prisms, melts at 77°, is very slightly soluble 
in hot water, readily in alcohol, acetic acid, chloroform, and benzene, 
and also dissolves in cold concentrated sulphuric acid with a yeliow 
colour. Jt is coloured yellow by boiling alkalis, and reduces Fehling’s 
solution without deposition of cupric sulphide. On treatment with 
an alkaline solution of hydroxylamine, it yields the dioxime, 


S(CH,CPh:NOH),, 


which is recrystallised from acetic acid. It melts at 151°, and is 
sparingly soluble in water, ligkt petroleum, and benzene, readily in 
alcohol, ether, and acetic acid. The dihydrazone, 


S(CH,°CPh:N,HPh),, 


obtained by heating the sulphide with phenylhydrazine at 100°, 
crystallises from alcohel in slender, colourless needles which become 
yellow in the air; it melts at 146—147°. It is readily soluble in 
benzene and chloroform, almost insoluble in water and dilute acids, 
bat dissolves in cold concentrated sulphuric acid with a yellowish- 
green colour. 

When bromacetophenone is boiled with alcoholic soda, it yields a 
crystalline compound of as yet unascertained corstitution, which 
seems to have the formula C,,H,,0.Br. H. G,. C. 


Metaparadiamidobenzoic Acid. By A. Zenra (Ber., 23, 
3625—3035)—[N:H:C = 1:2: 4) Difuranylquinowalinemetacarb- 


-N . 
C(C,H0) >C,.HsCOOH, is prepared by the action of 


oxylic acid, ((C,H,0):N 
furile on metaparadiamidobenzoic acid in glacial acetic acid solution ; 
it crystallises from alcohol in pale-yellow needles, softens at 235°, and 
melts at 245°. The compound is insoluble in benzene, but dissolves 
in dilute ammonia or alkaline carbonates ; with hydrochloric acid, it 
yields a yellowish-red colour, whilst the sulphuric acid solution is 
cherry-red, and the original substance is precipitated unchanged on 
the addition of water. The barium salt, (C\,H,N,0,).Ba, crystallises 
in pale-yellow needles. 
: : . _., CPh:N 

Diphenylquinoxalinemetacarbozylic acid, é Ppin> CoHsCOOH, pre- 
pared from diamidobenzoic acid and benzile, crystallises from glacial 
acetic acid or alcohol in yellowish plates or needles, softens at 280°, and 
melts at 288°. It is very sparingly soluble in organic media, but 
dissolves in alkaline carbonates and hydrochloric avid. The barium 
sult, (C2,H,,;N,0,)2.Ba + 3H,0, crystallises from dilute alcohol in small, 
white needles. The ethyl salt is deposited from alcohol in white 
needles, melts at 151°, and is insoluble in ammonia, 

Dimethylquinoxalinemetacarborylic acid, ‘ata > CH COOH, is 
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prepared from diamidobenzoic acid and diacetyl; it crystallises from 
alcohol in small, white needles, softens at 250°, and melts at 257—260° 
with decomposition. It is readily soluble in alkaline carbonates and 
hydrochloric acid, but more sparingly in benzene or ether. The 
stlver sult, C,,HyN,O.Ag, is obtained in small, white, insoluble needles. 

Methylhydroxyquinozalinecarboaylic acid, Kon :x>CsCOOH, 
prepared from diamidobenzoic acid and pyruvic acid, resembles the 
previous compound, and crystallises in white needles which blacken 
at 330° without melting. The barium salt, (C\oH;N,0;),.Ba + 3H,0, 
is deposited in pale-yellow needles. 

Methyl phenylenedicarboxymetaparadicarbamate, 


C,H,(NH-COOMe),-COOH, 


is obtained from diamidobenzoic acid and methyl chloroformate ; it 
crystallises in lustrous needles, softens at 300° and melts at 350° with 
gas evolution; it is insoluble in water, but dissolves in alkaline 
earbonates. The silver salt is gelatinous. 


Carbamidometaphenylcarborylic acid, co<NU>0.H.COOH, pre- 


pared from diamidobenzoic acid and carbonyl chloride, is deposited in 
small needles or plates which are scarcely altered at 360° ; it is very 
sparingly soluble except in alkaline carbonates. 

Diacetylmetaparadiamidobenzoic avid, CsH;(NHAc),*COOH, crystal- 
lises from alcohol in small, white needles, melts at 218° with evola- 
tion of gas, and is sparingly soluble in dilute hydrochloric acid. 

Formylparamidobenzoic acid, COOH-C,H,NH-COH [N : C = 1: 4], 
is prepared by dissolving paramidobenzoic acid in concentrated formic 
acid; it crystallises from alcohol in short, white needles and melts at 
268° with decomposition. Metanitroformylparamidobenzoic acid is 
formed by the action of fuming nitric acid on the previous compound ; 
it crystallises from alcohol in pale yellow needles, and melts at 221° 
with evolution of gas. 


Methenylamidinephenylenemetacarborylic acid, 
CH<N">0,H,-COOH, 


is prepared by the reduction of the nitro-compound, and crystallises 
from dilute formic acid in white needles which decompose at 325° 
without melting. The hydrochloride, sulphate, and nitrate are crystal- 
line. J. B. T. 


Substitution of the Anilido-group for Halogen Atoms in the 
Benzene Nucleus. By M. Scuéprrr (Ber., 23, 3440—3445).—The 
behaviour of aniline towards parabromometanitrobenzoic acid has 
already been described (compare Abstr., 1890, 374). The author 
finds that a similar reaction takes place between aniline and ortho- 
bromometanitrobenzoic acid and the corresponding ortho- and para- 
nitriles and amides and the sodium salts of the acids. 

Metanitro-orthanilidobenzvic acid, NHPh-C,H;(NO,)-COOH, pre- 
pared by the action of aniline on orthobromometanitrobenzoic acid, is 
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obtained in small, straw-coloured needles, by precipitating its alco- 
holic solution with water; it melts at 247—248°. ‘The anhydrous 
sodium salt is obtained as a brick-red compound by adding the 
theoretical quantity of sodium to a solution of the acid in absolute 
alcohol; it absorbs moisture from the air, and then crystallises in 
yellow needles containing 2 mols. H,O, which are lost over sulphuric 
acid. The barium, calcium, lead, copper, silver, and mercury salts 
were also prepared. The ethyl salt of the above acid crystallises from 
alcohol in yellow plates, and melts at 121°. 

Metanitroparanilidobenzonitrile, NHPh-C,H;(NO,)-CN, is obtained 
hy carefully heating the bromonitrile with aniline for a short time ; 
it erystallises from alcohol in short, brick-red needles or plates and 
from hot water in needles, melts at 126°, and is easily soluble in 
alcohol, acetone, chloroform, and benzene, less soluble in light 
petroleum. Nitranilidobenzanilide and nitranilidobenzamide are 
formed in this reaction if the heating is prolonged, as the hydrogen 
bromide liberated in the formation of the anilidonitrile hydrolyses 
it to amide. These two compounds are easily separated, as the former 
is only slightly, the latter easily, soluble in hot alcohol. Metanitro- 
paranilidobenzamide crystallises in yellow needles, melts at 187°, and 
by the further action of aniline is converted into metanitroparanilido- 
benzanilide. 

Metanitro-orthanilidobenzonitrile, NH Ph-C,H,(NO,)CN, is sparingly 
soluble in hot water, but easily soluble in alcohol; by precipitation 
with water, it is obtained in lemon-yellow needles which melt at 
170°. Unlike the para-compound, it is not hydrolysed by prolonged 
heating with the hydrogen bromide formed in the reaction. o« 


Derivatives of Parabromometanitrobenzoic Acid. By 
A. Groamann (Ber., 23, 3445—3450)—Parabromometanitrobenzorc 
chloride, NO.C,;H;BrCOCI, obtained by the action of phosphorus 
pentachloride on parabromometanitrobenzoic acid, forms yellowish- 
white needles, melts at 51—53°, and is soluble in benzene, acetone, 
and chloroform, slightly soluble in light petroleum. When this 
compound is gently warmed with aniline, parabromometanitrobenz- 
anilide is formed ; at a higher temperature and in presence of excess 
of aniline, metanitroparanilidobenzanilide is formed. Parabromometa- 
nitrobenzanilide crystallises from alcohol iu beautiful, orange-yellow 
crystals belonging to the monosymmetric system, and melts at 156°. 
It is soluble in alcohol, ether, benzene, carbon bisulphide, chloroform, 
and acetone, sparingly soluble in light petroleum, and insoluble in 
water. Metanitroparanilidobenzanilide forms leafy crystals, melts at 
216°, and is soluble in alcohol, benzene, chloroform, acetone, and 
acetic acid, but insoluble in light petroleum. 

Parabromometunitrobenzamide is best prepared by warming the 
chloride with ammonium carbonate. It crystallises from alcohol in 
colourless needles, melts at 156° (compare preceding abstract) and is 
soluble in alcohol, ether, and acetone, insoluble in water, light 
petroleum, chloroform, benzene, and carbon bisulphide. Metanitro- 
paramidobenzamide, obtained by heating the bromamide with alcoholic 
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ammonia at 180°, crystallises in lemon-yellow needles, melts at 227°, 
and is soluble in acetone, acetic acid, sparingly in alcohol, and 
insoluble in water, benzene, light petroleum, and chloroform. 

By the action of ammonia or aniline on ethyl parabromometanitro- 
benzoate, the halogen is displaced by the amido- or anilido-group ; the 
ethoxy-group remains unaltered. 

Ethyl metanitroparamidobenzoate melts at 145° and is soluble in 
alcohol, benzene, chloroform, acetone, ether, acetic acid, and aniline, 
insoluble in light petroleum,’ Ethyl metanitroparanilidobenzoate melts 


at 123° (compare Abstr., 1890, 374). E. C. R. 


Toluidonitrobenzoic Acid and Naphthylamidonitrobenzoic 
Acid. By E. Hetwenstepen (Ber., 23, 3451—3458).—Metanitruparu- 
(ortho)toluidobenzoic acid, CsHyMe’N H-C,H;(NO,)-COOH, is prepared 
by heating equal weights of orthotoluidine, bromonitrobenzoic acid, 
and glycerol in a reflux apparatus until the liquid, on cooling, solidi- 
ties to a brown mass. It crystallises from dilute alcoho! in bright- 
brown needles, melts at 210—211°, and is easily soluble in alcohol, 
chloroform, benzene, acetic acid, and ether. The sodium sult, pre- 
pared by adding sodium to the alcoholic solution of the acid, crystal- 
lises in beautiful, dark-red needles. The ethyl salt forms bright- 
yellow plates, melts at 1U6°, and is easily soiuble in alcohol, ether, 
chloroform and benzene. 

Metamidupara(ortho)toluidobenzoic acid, 


C,H,Me-NH-C,H,(NH,)-COOH, 


is prepared by heating the nitro-acid with alcoholic ammonium 
sulphide at 120°. It erystallises from dilute alcohol in white needles, 
melts at 167°, rapidly colours in the air, and dissolves in alcohol, 
acetone, and benzene. ‘The ethyl salt is prepared by reducing the 
corresponding nitro-compound with alcoholic ammonium sulphide; 
it melts at 115°, and is easily soluble in alcohol, ether, aud chloroform, 
slightly soluble in benzene. 
Metanitropara( para) toluidobenzoic acid, 


C,H,Me-N H’C,H;(NO,)-COOH, 


has already been described by M. Schépff. The sodium salt forms 
beautiful, dark-red needles. The ethyl salt crystallises in beautiful 
dark-yellow shining plates, melts at 115°, and is easily soluble in 
alcohol, ether, and benzene. 

Metumidopara( para) toluidobenzotc acid, 


C,H,Me-NH-C,H,(NH,)-COOH, 


crystallises from dilute alcohol in bright yellow needles, melts at 
15°5°, and is easily soluble in alcohol and acetone, insoluble in water. 
The ethyl salt crystallises in colourless needles, which turn blue on 
exposure to air, melts at 145°, and dissolves easily in alcohol, ether, 
and chloroform, sparingly in benzene. 

Azimidopara( para)toluidobenzoic acid is obtaiaed by acting on 
metamidopara(para)toluidvbenzoic acid (2 grams) dissolved in abso- 
lute alcool (2U c.c.), with amyl nitrite (4 ¢.c.), and a few drops of 
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concentrated hydrochloric acid. It crystallises from alcohol in 
beautiful, rose-red needles, and melts at 271°. The nitrazimido- 
compound is obtained by dissolving the azimido-compound in fuming 
nitric acid and precipitating with water. It forms a yellowish-white, 
non-crystalline powder, and melts at 253°. 
Orthamidophenylpara(para)tolylamine, Cs.H,Me-NH°C,HyNH,, is 
obtained by distilling the amido-acid under diminished pressure, and 
may be purified by precipitation from its aqueous solution with 
ammonia. It crystallises from water in colourless plates which redden 
on exposure to air, melts at 74°, and is easily soluble in alcohol, ether, 
chloroform, and benzene. When dissolved in hydrochloric acid, 
oxidation takes place, and the solution becomes red. 
Metanitropara-B-naphthylamidobenzoic acid, 


C,H,-NH-C,H3( NO,) ‘COO H, 


is best prepared by heating a mixture of parabromometanitrobenzoic 
acid (1 part), 8-naphthylamine (2 parts), and glycerol (3 parts) to 
boiling in a reflux apparatus. The compound, when pure, is 
brick-red, and is soluble in alcohol, acetone, and acetic acid, less 
soluble in benzene and chloroform, and insoluble in water. The 
sodium salt is a red, amorphous powder soluble in water. The ethyl 
silt crystallises from ether in beautiful, bright-yellow needles, melts 
at 127°5, and is soluble in alcohol, acetone, acetic acid, and chloro- 
form. 

Metanitropara-a-naphthylamidobenzoic acid is prepared in the same 
way as the f-acid. It forms a red-brown, amorphous powder, and is 
easily soluble in dilute alcohol, &c., and somewhat soluble in hot 
water. The scdium salt forms a dark-red, amorphous powder. The 
ethyl salt crystallises in beautiful, red-brown plates, melts at 109°, 
and is easily soluble in alcohol, benzene, acetic acid, and chloroform. 

Metamidopara-a-naphthylamidobenzoic acid, 


C,H, NH-C,H;(NH,)-COOH, 


prepared by reducing the nitro-acid with alcoholic ammonium 
sulphide, crystallises in white needles, which become red on exposure 
to air, decomposes at 90°, and is easily soluble in alcuhol, benzene, 
ether, and chloroform, insoiuble in water. E. C. R. 


Nitration of Hydroxybenzoic Acids by Nitrous Acid. By 
A. Denincer (J. pr. Chem. [2], 42, 550—553).— When salicylic acid 
is nitrated with nitric acid, the nitro-acid of m. p. 228° is the chief 
product, that of m. p. 144° being obtained in small quantityonly. By 
the following methods, each can be obtained practically free from the 
other. 

Asymmetrical metanitrosalicylic acid [m. p. 228°; COOH: OH: NO, 
= 1:2:5] is obtained by mixing salicylic acid (100 grams) and 
sodium nitrite (130 grams) with water (150 grams), and slowly 
adding 1-2 litres of sulphuric acid (sp. gr. 1°52), so that the tempe- 
rature may not rise above 15°, vigorous stirring being kept up during 
the process. After some four hours, the liguid is warmed to 50”, 
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and after several hours more, the solid is filtered and recrystallised 
from water. 

Consecutive metanitrosalicylic acid (m. p. 144°) is obtained by mixing 
salicylic acid (100 grams) and sodium nitrite (170 grams), with water 
(150 grams), and adding 1 litre of sulphuric acid (sp. gr. 1°52) at 60° 
all at once, so that the temperature may rise quickly, as otherwise 
much of the acid of m. p. 228° will be formed. The solution of the 
solid mass in water must be heated with animal charcoal for some 
time to eliminate orthonitrophenol. 

Metanitroparahydroxybenzoic acid (m. p. 185°) is obtained by mix- 
ing parahydroxybenzvic acid (100 grams) and sodium nitrite 
(200 grams) with water (200 grams), adding 1 litre of sulphuric 
acid (sp. gr. 1°52) at 40°, and heating for a long time on the water- 
bath. When sodium nitrite and cold sulphuric acid are added to the 
parahydroxy-acid, no nitro-acid is formed; but, if the nitrite and 
sulphuric acid are mixed first, and the hydroxybenzoic acid then added, 
the yield of nitro-acid is abundant ; this shows that the formation of 
nitrosylsulphuric acid is necessary, a conclusion proved by substitut- 
ing this acid for the mixed sodium nitrite and sulphuric acid with 
good results. Phenol cannot be nitrated like this. A. G. B. 


Ortho. and Meta-cresotic Acid. By R. Nrerzki and F. Rvp- 
rert (Ber., 23, 3476—3480).—Orthocresotic acid unites with diazo- 
benzene chloride in the usual manner, forming an azo-dye, which 
is readily converted by reduction with staunous chloride into amid- 
orthocresotic acid. On the addition of concentrated hydrochloric acid, 
the hydrochloride separates as a precipitate which is readily soluble 
in water, although but sparingly in hydrochloric acid, and may be 
readily purified by dissolving in water and precipitating with acid. 
On dissolving it in aqueous sodium carbonate and saturating with 
acetic acid, the free amido-acid is obtained in small, colourless 
plates, which are very sparingly soluble in the common solvents, and 
melt with decomposition above 300°. According to Jacobsen, ortho- 
cresotic acid has the constitution [OH : Me: COOH = 1: 2: 6], and 
as the azo-group almost invariably replaces the hydrogen atom in the 
para-position to the hydroxyl group, it is probable that the amido- 
group in the above acid occupies the position 4. 

When amidorthocresotic acid is treated with acetic anhydride 
and sodium acetate, it yields a diacetyl compound, which is very 
soluble and difficult to purify. On warming it with dilute alkali, the 
acetyl group in combination with the hydroxy] is eliminated, and on 
the addition of an acid, the monacetyl derivative is precipitated in small, 
colourless needles melting at 275°. On treating the amido-acid with 
nitrous acid, a very stable diazo-compound is formed, which may be 
recrystallised from hot water; on reduction, it yields a hydrazine deriva- 
tive. On distilling the acid with quicklime or sodium carbonate, it yields 
paramidorthocresol, thus confirming the above assumption with regard 
to the position of the amido-group. 

When acetylamidecresotic acid is nitrated in acetic acid solution, 
the carboxyl group is eliminated, and its place taken by the nitro- 
group. The acetylamidonitrucresol thus formed crystallises from 
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alcohol in thick, yellow needles which melt at 217°; on boiling with 
dilute sulphuric acid, it yields the corresponding amidonitrocresol. 
This separates from alcoholic solution in long, brownish-red needles 
melting at 118°, and forms beautiful, red, crystalline salts with alkalis. 
On treatment with nitrons acid, it yields a diazo-compound, crystallis- 
ing in yellow needles, which may be dried at 70—80°, but explode ata 
higher temperature. It is almost unaltered by boiling alcohol, but the 
diazo-group may be removed if a moderate quantity of alkaii be added 
to the boiling solution. ‘The nitrocresol thus formed is identical with 
the one obtained by Hofmann and v. Miller, which has the constitation 
[Me: OH: NO, = 1: 2:3], showing that the nitro-group has, in 
reality, taken the position previously occupied by the carboxyl. 

Metacresotic acid was treated in exactly the same manner as the 
ortho-compound. The amidometacresotic acid obtained from it forms 
small, colourless plates which melt at 265°. From analogy, the most 
probable constitution is [OH : Me: NH,: COOH = 1:3:4:6], and this 
is proved by the fact that, on distillation with sodium carbonate, it yields 
paramidometacresol, which is converted by oxidation into toluquinone. 
On treatment with nitrous acid, amidometacresotic acid yields a 
diazo-compound similar to that obtained from the ortho-compound ; 
this also yields a hydrazine on reduction. The diacetyl and mon- 
acetyl compounds are also obtained in a similar manner. The latter 
may also be nitrated with elimination of the carboxyl group, but in 
this case a dinitro-compound is obtained, which forms thick, yellow 
crystals melting at 225°, and has acid properties, forming a potassium 
salt which crystallises in beautiful, red needles. On warming with 
dilute sulphuric acid, it yields anidodinitrocresol, which crystallises 
from alcohol in ruby-red needles melting at 160°, and has both acid 
and basic properties. On heating with acetic anhydride, it yields a 
diacetyl derivative melting at 175°. 

When amidodinitrocreso] is treated with nitrous acid, it yields a very 
explosive diazo-compound, crystallising in yellow plates. The diazo- 
group may be removed by beiling with alcohol in weak alkaline solu- 
tion; the dinitrocresol thus obtained crystallises in orange-red needles 
melting at 99°. The constitution of the latter can only be represented 
by one of the following formule, if it be assumed that one nitro-group 
takes the place of the carboxyl in the amido-acid, 


I. [OH : NO,: Me: NO, = 1:2:3: 6], 
If. [OH : Me: (NO,), = 1:3:5: 6]. 


Of these the former is the more probable, as compounds in which the 
nitro-groups occupy the adjacent position are usually unstable ; 
moreover, on reduction, it yields a diamido-compound, which does not 
form an azine or quinoxaline on treatment with orthodiketones. 
H. G. C, 

Saligeninoxyacetic Acid. By P. Biatnetit (Chem. Centr., 1890, 
ii, 623—624; from Ann. Chim. Farm., 12, 69—72).—Saligeninozy- 
acetic acid, OH-CH,C,HyO-CH,-COOH, is prepared by warming sali- 
genin with chloracetic acid in presence of sodium hydroxide. The 
mixture is first warmed on the water-bath, and finally over the flame 
directly. The mass is then dissolved in a little water, and the acid 
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liberated by the addition of sulphuric acid. The acid may be recrys- 
tallised from water, and is thus obtained in white, lustrous plates 
melting at 120°, The solutions of the sodium and potassium salts are 
precipitated by lead acetate, calcium chloride, and silver nitrate, but 
not by barium chloride. The lead and calcium salts are powdery ; 
the silver salt has the formula C,H,O,Ag + 2H,0. It loses 1 mol. 
H,0 readily, but retains the second molecule somewhat persistently. 
By treating the silver salt with methyl iodide, an ethereal salt of the 
formula C,,H,,O; is obtained, which probably has the constitutional 
formula OH-CH,’C,H,-O-CH,-COO-CH.C,H,-O-CH."COO Me. 

If saligeninoxyacetic acid is heated in a current of dry air at 
100—108°, it loses 1 mol. H,O, and becomes converted into a caramel- 
like substance of the formula C,H,0;, and melting at 140°. It is 
insoluble in all ordinary menstrua, and dissolves only in soda or 


potash, J. W. L. 


Thionylamines, a New Class of Compounds containing 
Sulphur. By A. Micwae.is and R. Herz (Ber., 23, 3480—3482).— 
It has already been shown by Michaelis (Abstr., 1890, 617) that 
thionyl chloride readily acts on primary and secondary asymmetrical 
hydrazines forming compounds in which the hydrogen atoms of the 
NH, group are displaced by the SO, group. The authors find that 
the same reaction takes place even more readily with the simple 
amido-compounds. The action of this reagent on aniline has also 
been examined by Schiff (Annalen, 102, 111) and Buttinger (Abstr., 
1878, 863). The authors proceeded in a similar manner to the last- 
named, dissolving 20 grams of aniline in double its volume of dry 
benzene and adding 20 grams of thionyl chloride also diluted with 
benzene, when separation of a solid substance and development of heat 
takes place. The viscid mass is then heated in a reflux apparatus, when 
a further reaction takes place, and the contents of the flask become 
thin. After cooling, the precipitated aniline hydrochloride is filtered 
off, and the clear liquid distilled. As soon as the benzene has passed 
over, the thermometer rises to 198—200° and a yellow liquid con- 
denses, which after redistillation is quite pure, and as shown by its 
analysis, consists of thionylaniline, SO:NPh. This boils at 200°, has an 
aromatic and somewhat pungent odour, and is slowly decomposed. by 
water and dilute acids, and quickly by alkalis with formation of aniline 
and an alkaline sulphate. 

Thionylparatoluidine, C,H,N:SO, is prepared in a similar manner; 
it is a yellow liquid which has an aromatic odour, boils at 224°, 
and solidifies in a freezing mixture to well-developed, yellow crystals 
melting at 7°. 

The reaction appears to be quite general, the thionyl group playing 
the same role with primary amines as the nitroso-group does with 
secondary amines. H. G. C. 


Metethoxyphenylsulphonic Acid. By A. Detistr and G. Lagat 
(Ber., 23, 3392—339+4).—Potassium metethoryphenylsulphonate, 


OEt-C,H,SO,K + H.0, 
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is deposited from water in hard, octahedral crystals, and from dilute 
alcohol in long, flat, lustrous needles. The barium sult, CsH»SO,Ba + 
4H,0, crystallises in needles ; the calcium salt, (CsH»SO,),Ca + 3H,0, 
is deposited in thin, colourless plates. The free acid crystallises with 
difficulty, and is readily soluble in water or alcohol. The sulpho- 
chloride crystallises from ether in hard, pale-yellow needles, and melts 
at 38°. The sulphonamide crystallises from water in long, white 
needles and melts at 131°. The hydrosulphide, OEt-C,HySH, is pre- 
pared by the reduction of the sulphochloride, boils at 238—239°, and 
on warming with su!phuric acid gives a yellow coloration which 
changes successively to red, green, and blue. J. B. T. 


Synthesis of Indigo and Allied Dyes. By K. Heumayn (Ber., 
28, 3431—3435).—Phenylglycocineorthocarboxylic acid is prepared 
by heating anthranilic acid (63 parts) with chloracetic acid (47 
parts) and water (500 parts) for two hours in a reflux apparatus. It 
erystallises from hot water as a yellowish, granular mass, and melts 
at about 200° with decomposition. It is only slightly soluble in cold 
water. The alcoholic solution shows a blue fluorescence. The pre- 
paration of indigotin from this compound is best carried out as 
follows :—Phenylglycocineorthocarboxylic acid (1 p»rt) is fused with 
potash (3 parts) and water (1 part), with constant stirring, and the 
mixture heated at 180—200° as long as it deepens in colour. The 
melt is treated with water, oxidised with a current of air or with 
ferric chloride and hydrochloric acid, and the previpitated indigo 
collected and washed. The temperature of the reaction is 60—80° 


lower than is the case when phenylglycocine is employed (compare 
this vol., p. 75). E. C. 


Synthesis of Indigo from Phenylglycocine. By L. Leperrr 
(J. pr. Chem. [2], 42, 565—567)—The author combats Heumann’s 
claim for priority in this matter (this vol., pp. 75, 206). With regard 
to Heumann’s criticism that the indigo cannot actually exist in the 
melt, the author points out that when indigotin is melted with sodium 
hydroxide in a test-tube, the melt first becomes yellow and then 
orange-red, subsequently again giving indigo-blue when treated with 
dilute sulphuric acid; this behaviour is exactly similar to that of 
phenylglycocine and sodium hydroxide when melted together. 

A. G. B. 

Action of Methyl Iodide on Hydro-.z-methylindole. By C. 
Zarit and A. Ferrarini (Chem. Centr., 1890, ii, 554; from Rend. Acad. 
Lincei, 6, i, 463—466).—By boiling hydro-a-methylindole (1 part) with 
methyl iodide (3 parts) for 20 minutes in a reflux apparatus, an oil 
is formed which is insoluble in the excess of iodide. After distilling 
off the methyl iodide, the oily substance solidifies, and may be re- 
crystallised from alcoho]. It is of a slightly red colour, smells of 
indole, and melts at 200—202°. It is the iodide of an ammonium 
base, CH.< yy. >CHMe, and dissolves in water and alcohol. By 
the action of moist silver oxide, the free base may be obtained. The 
latter is crystalline, and absorbs moisture and carbonic auhydride 
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from the air. By agitating the iodide with freshly precipitated silver 
chloride, the chloride is formed, which is also hygroscopic. From it, 
the aurochloride and platinochloride may be prepared. 

J. W. L. 


Indazole Derivatives. By O. N. Wirt, E. Néctine, and E. 
GranpMovuain (Ber., 23, 3635—3644).—The conversion of nitro- 
toluidine {Me : NH, : NO, = 1 : 2: 4] into the corresponding phenol 
by means of the diazo-reaction is only complete under certain special 
conditions, for example, by the addition of sodium nitrite to the base 
dissolved in hot hydrochloric acid ; in ordinary circumstances, more 
or less nitroindazole is formed, probably on account of the close 
proximity of the methyi and diazo-groups. 


Nitroindazole, NOrC.H:< > NH (CH: NH: NO, = 1:2: 4], 


is prepared by dissolving nitrotoluidine (30 grams) in 60 grams of con- 
centrated sulphuric acid, diluted with 1 litre of water; the solution is 
cooled, mixed with 14 grams of sodium nitrite dissolved in 200 c.c. 
of water, and slowly warmed on the water-bath ; it is finally boiled for 
a short time, and, on covling, a mixture of nitroindazole and nitro- 
cresol is deposited ; this may be separated by repeated crystallisation 
from water or xylene ; the pure product is obtained in white, lustrous 
needles which melt at 181°, and, in small quantities, may be volati- 
lised without decomposition. The sodium salt crystallises in yellow 
needles. The silver salt is also yellow. The methyl ether, 


‘H 
NOvCH< I >NMe, is obtained by the action of methyl iodide 


and alcoholic potash on nifroindazole or the mixture of this and the 
cresol ; it crystallises from benzene in pale-yellow, flat needles, melts 
at 159°, is insoluble in light petroleum, and yields azoxy-derivatives 
on prolonged heating with alcoholic potash. The corresponding 
derivative of nitro-orthocresol crystallises from light petroleum in 
colourless needles melting at 74°.  Acetyluitroindazule crystallises 
from alcohol] in lustrous needles, melts at 139—140°, and sublimes 
without decomposition. 

By the action of aqueous bromine on nitroindazole, a monobromo- 
derivative is formed, which is deposited from benzene in small, 
yellow prisms, and from alcohol in small needles, which melt at 229°. 
The sodium salt crystallises in red needles. 

No satisfactory results were obtained by the oxidation of nitro- 
indazole. 

Nitroindazole may be reduced by the action of stannous chloride in 
acid solution ; it is, however preferable to employ ammonium sulphide. 


H 
Amidoindazole, NH,CH,<{>NH, crystallises from water in 


white plates or needles; the former contain water of crystallisation, 
whilst the latter are anhydrous and melt at 210°. The hydrochloride 
is deposited from alcoholic solution in white needles, decomposes at 
230° without melting, and is readily soluble. 

By the action of sodium nitrite on a salt of amidoindazole, hydrozy- 
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indazole, OH-CH.< >NE, is obtained; it is deposited from 


water in colourless crystals, melts at 215—216° ( ? 265—266°), and 
sublimes without decomposition. Indazole is produced by elimina- 
tion of the amido-group from amidoindazole, and is fonnd to be 
identical with a specimen prepared according to the method of E. 
Fischer and Knuzel. No indazole could be obtained from ortho- 
toluidine by the method described above. J. B. T. 


Derivatives of Benzidinemetasulphonic Acid. By A. Zura 
(Ber., 23, 3459—3464).—Sodiwm diacetylbenzidinemetasulphonate, 
NHAc’C,HyC;H;(NHAc)SO;Na, is prepared by heating sodium 
benzidinesulphonate with somewhat more than an equal weight of 
acetic anhydride. Unlike most alkali salts of acetamidosulphonic 
acids, it is sparingly soluble in cold water, but easily soluble in 
hot water, from which it crystallises in beautiful, long, colourless 


needles. 
Metadinitrodiacetylbenzidinenietasulphonie acid, 


NO,"C,H;(NH Ac)C;H.(NHAc)(NO,):SO;H, 


obtained by treating a solution of the above compound in concen- 
trated sulphuric acid, cooled to +5°, with a mixture of concentrated 
nitric and sulphuric acids, has an orange-yellow colour, and is 
extremely soluble in water and alcohol. The potassium salt crystal- 
lises from hot water in yellow needles. By heating with dilute 
sulphuric acid (1: 2), the acetyl groups are eliminated and meta- 
dinitrobenzidinemetasulphonic acid, 


NO,*C.H3(NH:)-C,H.(NH:2)(NO,)*SO,H, 


is obtained as a dark-red, granular mass, very slightly soluble in both 
hot and cold water, but somewhat soluble in dilute mineral acids. 
The potassium salt crystallises in bright-red needles, and is only 
slightly soluble in hot and cold water; the ammonium and sodium 
salts show the same behaviour. The tetrazo-compound yields with 
B-naphthol a blue-black dye of coppery lustre, which does not dye 
cotton, and dyes wool in an acetic acid bath a garnet-red; with 
B-naphtholdisulphonic acid R., it gives a beautiful reddish-violet, 
and with A-naphtholdisulphonic acid G., a violet-black dye. 
Metadiamidobenzidinemetasulphonic acid, 


C.H,(NH;)*CsH2(NH,)o'SO,H, 


is obtained by reducing the nitro-compound with tin and hydro- 
chloric acid. The hydrochloride is extremely stable, and is easily 
soluble in hot water, slightly so in cold water. Sodium nitrate, when 
added to the acid solution, causes the precipitation of fine, yellow 
flocks, consisting probably of the azimide, but owing to the small 
quantity it could not be examined. Ferric chloride instantly darkens 
the solution, and precipitates a black compound. Platinic chloride 
does not form a double salt, but acts as an oxidising agent. The 
picrate crystallises in bright-yellow needles, and is sparingly soluble in 
VOL. LX. u 
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alcohol and water. When a hot acid solution of the diamine is treated 
with the potassium salt of croconic acid, the azine, 


3 3 
JN 11 5 
CH.0K4 DOH: «H,(SO;H) 


N 
li 
«. C;H.0;, 


is formed ; this when dry has a black colour and green metallic lustre, 
and is very slightly soluble in water, but more soluble in dilate 
alkali, from which the potassiwm salt is precipitated in black, micro- 
crystalline needles on the addition of concentrated potash. An aqueous 
solution of the azine is completely decolorised by barium chloride, 
and a heavy, black compound separates. E. C. R. 


Fluorene Hydrides. By P. A. Gure (Bull. Soc. Chim., {3}, 4. 
266—268 ; compare Abstr., 1889, 720).—Fluorene (3°6 grams), phos- 
phorus (3 grams), and hydriodic acid, sp. gr. 1°7(9 grams), were 
heated in sealed tubes at 250—260° for 6—7 hours, and the liquid 
resulting from the extraction of the product with ether was frac- 
tionated over sodium. Two hydrides were obtained, a decahydride, 
C,3H2, which boils at 254—256°, under a pressure of 727 mm., and 
which is still liquid at —15°, but crystallises above —73°, and is 
oxidised on contact with air, and an octohydride, C,,;Hjs, boiling at 
272—275°, having properties similar to the former. Both these 
hydrides are soluble in ether and benzene, and have an odour like 
that of diphenylmethane. In addition to these hydrides, a sample of 
fluorene containing traces of phenanthrene yielded phenanthrene 
octohydride, boiling below 300°. =. @. &. 


Oximes of Haloid Benzophenones. By R. Demurn and M. 
Drrrricx (Ber., 23, 3609—3617 ).— Parachlorobenzophenone, prepared 
from chlorobenzoic chloride and benzene, when acted on by hydroxyl- 
amine and excess of alkali in the cold, yields two oximes which 
may be separated by fractional crystallisation from alcohol; the 
one melts at 155—156° instead of 149°, as previously stated by 
Beckmann and Wegerhoff (Abstr., 1889, 1066), and is termed the 
a-oxime. The second, or A-, and more soluble modification, is de- 
posited from dilute alcohol in square prisms melting at 95°. No other 
oxime could be isolated. Both compounds dissolve completely, although 
with some difficulty, in aqueous alkalis. The f-oxime is converted 
into the a-moditication by heating for about three hours on the water- 
bath, but no change occurs on boiling with alcohol. Both compounds 
yield chlorobenzophenone when heated with hydrochloric acid for 
eight hours at 100°. 

a-Acetylparachlorobenzophenone crystallises from alcohol in rhombo- 
hedra, and melts at 147—148°. The {-acetyl derivative is readily 
soluble in alcohol, from which it is deposited in long, slender needles, 
and melts at 105—106°. The hydroximes are regenerated from both 
compounds by the action of alcoholic potash. 

a-Parachlorobenzophenone benzyl ether is obtained by treating the 
hydroxime with benzyl chloride and sodium ethoxide, and crystallfises 
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from alcohol in short prisms molting at 74—75°. The corresponding 
B-derivative is deposited from alc hol in long, flat needles, and melts 
at 98—99°. Both compounds yield benzyl iodide when heated with 
hydriodic acid. 

Metadilromobenzophenone is hest prepared by heating benzophenone 
with the calculated quantity of bromine, together with a little iodine 
and water, in a sevled tubs for foir hours at 150° ; after purification, 
the product crystallises from alc»hol in broad, lustrous needles, and 
melts at 141°; the yield is 4) per cent. On gently heating with solu- 
tion of hydroxylamine hydrochloride, an oxime is obtained, which is 
sparingly soluble in aic>hol, and crystallises in slender needles ; the 
yield is quautitative. The ketone is regenerated by the action of 
hydrochloric acid. No other oxime could be separated, and only the 
one compound is formed on treating the ketone with hydroxylamine 
and excess of alkali in the cold. Allattempts to transform the oxime 
into a second modification were fruitless. From these results, it 
would appear that the power of forming two oximes is dependent on 
the symmetry, or otherwise, of the molecule. J. B. T. 


Action of Nitrogen Tetroxide on Aromatic Ketoximes and 
on Glyoximes. By R. Scuout (Ber., 23, 3490—3505).—The author 
has previously shown (Abstr., 1888, 443) that aliphatic ketoximes, when 
treated with nitrogen tetroxide in ethereal solution, are converted 
into pseudonitroles. The aromatic ketoximes behave in a somewhat 
similar manner, but the compounds obtained appear to correspond 
not with the fatty pseudonitroles, but with the dinitro-compounds 
obtained by the oxidation of the latter. 

When benzophenonoxime (6 grams) is dissolved in ether (120 
grams), and nitrogen tetroxide (3°5 grams) added, a brown solution 
is formed, which, after remaining for 10 minutes, is shaken with 
soda solution to remove nitric and nitrous acids, dried with calcium 
chloride, and allowed to evaporate in a vacuum. The product of the 
reaction is thus obtained in large, colourless, seemingly monosymmetric 
plates, which may be purified by the addition of water to the hot alco- 
holie solution. It has the composition C,;HjoN.O,, melts at 783—78°5°, 
decomposes with evolution of brown fumes at 98°, and is soluble in 
the common organic solvents. The simplest supposition is that it is 
diphenyldinitromethane, CHPh(NO,).. That the nitro-groups have 
not entered the benzene ring is shown by the fact that on reduction 
it yields benzophenonoxime and benzylhydrylamine, CHPh,-NH,; 
tue formation of the first-named compound is not, however, altogether 
in favour of the supposition that the above substance is a dinitro- 
compound, and it is not impossible that both this compound and also 
the corresponding fatty dinitro-compounds may have a constitution 


expressed by the general formula X,:C:N 0 , which agrees with 
P y 8 O-NO, ag 


the formula recently suggested by V. Meyer (Abstr., 1888, 702) for 
the pseudonitroles, namely, X.:C:N-O-NO,. For the sake of simplicity, 
however, these substances may, for the present, be regarded as dinitro- 
compounds. 

Acetophenonoxime is acted on by nitrogen tetroxide in the same 


y 2 
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manner, but the oil obtained contains acetophenone, which could not 

be separated. On heating to 60°, the oil decomposes, with evolution 
of nitrous fumes. 

Nitrogen tetroxide acts on aldoximes in quite a different manner; 

u simple oxidation taking place with formation of peroxides, thus, 

benzaldoxime yields diphenylglyoxime peroxide es already 

y pneny gy P > Pern’ y 


described by Beckmann (Abstr., 1889, 980), under the name azodi- 
benzenyl peroxide. The reaction is also similar to the formation of 
diphenyldinitrosacy] (dibenzoylglyoxime peroxide) by the oxidation 
of nitrosoacetophenone with nitric acid (Hollemann, Abstr., 1889, 49). 
As it appeared not impossible, from the author’s experiments, that 


fulminic acid has the constitution (see this vol., p. 282), 


H¢:N- ; 
HC:N-O 
the oxidation of the glyoximes has been more closely investigated. 

Methylethylglyoxime is readily oxidised, both by alkaline potassium 
ferricyanide and by nitrogen tetroxide, the latter giving the best yield ; 
the product of oxidation is a colourless, refractive, pleasant-smelling 
liquid, which boils at 115—116° (uncorr.) under 16°5 mm. pressure, 
and is miscible with the ordinary organic solvents, but is only sparingly 
soluble in water, and insoluble in alkalis. Its analysis agrees with 
the formula C,H,N,0., and on distillation at the ordinary pressures 
it is partly decomposed into isocyanates, and is therefore, in all prob- 

MeC:N ‘O 
> EtO:N-O' 
dimethylglyoxime perowide is readily obtained by oxidising dimethyl- 
glyoxime with nitrogen tetroxide in cthereal solution. It closely 
resembles the foregoing, but boils practically without decomposition 
at 222—-223° under 726 mm. pressure. 

The oxidation of monomethylglyoxime does not proceed as smoothly 
as in the two previous cases, an oil being obtained which is soluble in 
water, but very readily decomposes. It yields a yellow compound 
with soda, which also quickly becomes resinous. When the action of 
nitrogen tetroxide is allowed to continue for some time, a crystalline 
compound, of the formula C;H;N;0,, is also obtained, which has 

MeO:N ‘0 

NOC:N-O° 

More stable products are obtained from monophenylglyoxime. 
This is best prepared by the action of a boiling solution of hydroxy!- 
amine hydrochloride on the crude sodium salt of isonitrosoaceto- 
phenone obtained by Claisen and Manasse’s method (Abstr., 1887, 
94@). The oxidation cannot be carried out in alkaline solution, as the 
peroxide is at once decomposed by alkalis, but nitrogen tetroxide in 
ethereal solution readily effects the change. The resulting solution, 
after washing with water, is evaporated, the residue extracted with 
chloroform, and purified by precipitating its chloroform solution with 
light petroleum, or its acetic acid solution with water. Analysis and 
determination of the molecular weight by Raoult’s method showed its 
formula to be C,H,N,O., which agrees with the expected constitu- 


ability, methylethylglyoxime peroxide The corresponding 


probably the constitution 
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ae It has a bitter taste, melts with decom- 
position at 89—95°, is readily soluble in ether, acetone, chloroform, 
and acetic acid, more sparingly in alcohol, and insoluble in light 
petroleum. On recrystallising from alcohol, it is partially converted 
into benzaidehyde, and the odour of the latter and of phenylcarb- 
amine is also observed on boiling it with water. With concentrated 
hydrochloric acid, it yields hydroxylamine. All attempts to displace 
the hydrogen atom by metals have been without success. ° 
H. G. C. 


Ethers of Benziloximes. By M. Dirrricu (Ber., 23, 3589— 
3608).—Attempts to prepare the methyl ether of y-benziledioxime 
according to the method of Japp and Klingemann resulted in the 
formation of products identical with those from #-benziledioxime, 
showing that the y-oxime had become converted into the more stable 
B-modification by the action of the alkali. The hydrochloride of 
-benzildioxime methyl ether softens at 130°, and melts at 140—143°, 
instead of 130° as previously given. 

a-Benziloxime methyl ether is prepared by the same method, and 
crystallises from alcohol in lustrous plates; it melts at 62—63°, is 
readily soluble in ordinary media, and does not combine with hydro- 
chloric acid. No isomeric compound could be detected. 

y-Benziloxime methyl ether is obtained as an oily liquid, which boils 
at 219—220° under a pressure of 40 mm.; the distillate solidifies on 
cooling and may be crystallised from alcohol, from which it is de- 
posited in prisms melting at 64—65°; by distillation under ordinary 
pressure, it is decomposed, and it does not combine with hydrochloric 
acid. No isomeric ether could be isolated. The a-ether is unaltered 
by boiling with hydrochloric acid, but on heating with this reagent in 
a sealed tube for several hours at 100°, it is converted into the y-modi- 
fication; by treating the latter compound in the same manner at 
120—130°, it decomposes into benzile and ammonium chloride. 
Determinations by Raoult’s method, with benzene as solvent, show 
that the methyl ethers of benziledioxime have identical molecular 
weights. 

By the action of a-methylhydroxylamine on benzile at ordinary 
temperatures, a compound is obtained which crystallises from dilute 
alcohol, melts at 64°, and closely resembles y-benzilemonoxime methyi 
ether in appearance and behaviour. 

B-Methylhydroxylamine, NHMe-OH, is prepared by heating 8-benzile- 
dioxime methyl ether with hydrochloric acid; the hydrochloride is 
deposited in long, prismatic crystals which melt at 85—90°, and 
readily reduce alkaline copper solution. Neither the free base nor 
the hydrochloride reacts with benzile at ordinary temperatures, whilst 
on warming and in presence of excess of alkali, the base is completely 
decomposed. On heating the dibenzyl ethers of a- and 8-benziledi- 
oxime with hydriodic acid, benzyl iodide is eliminated, proving that 
the compound contains the group —NOH. By the action of a-benzyl- 
hydroxylamine on y-benzilemonoxime benzyl ether at 130—150°, a 
dibenzyl ether of a-benziledioxime, melting at 153—154°, is formed. 


tional formula, 
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The same compound is also prepared from a-benzylhydroxylamine and 
a-benzilmonoxime, proving that the a-dibenzyl ether contains two 
-NOC.H, groups, and it is assumed that the methyl] ethers have an 
analogous constitution. 

Similar experiments with A-benzylhydroxylamine gave negative 
results. 

Methyl iodide does not react with the non-basic methy] ether of 
a-benziledioxime, whilst by heating the second modification (a) with 
methyl iodide at 100°, it yields a-benziloxime methyl ether. On 
treating this same dimethy! ether (a) with hydriodic acid at 200°, 
methy] iodide and ammonia are fo: med. 

These results show that the two a-b« nziledioxime methy] ethers are 
not geometrical isomerides, but are structurally different ; it is sug- 
gested that whilst the non-basic medification (¢,) bas the formula 
RO-N:CPh-CPh:NOR, the second (a,) contains the groups NOR and 
<b"; the above experiment with Jiydriodic acid tells, however. 
somewhat against this view. Benzile is formed by the action of 
amyl nitrite at ordinary temperatures on a@- or 4-benzileoxime; 
a-benziledioxime is converted, to a considerable extent, into the 
f-dioxime; the latter by similar treatment yields crystals of an 
oxidation product which melt at 114° and give phenyl cyanate on 
distillation. J. B. T. 


Diphenyltriketone. By R. pe Nevrvitie and H. yv. Pecnmaxy 
(Ber., 23, 3375—3387).—Dibenzoylmethane is dissolved in chloro- 
form and treated with bromine in molecular proportion, mixed with 
3 parts of chloroform; during the addition of the bromine, a 
stream of dry air is drawn thi ugh the liquid in order to remove 
hydrogen bromide; the residue oltained, afier evaporation of the 
chloroform, consists of dibenzo,llremon ethane, CHBrBz,; it crystal- 
lises from chloroform, on tle addition of light petroleum, in 
lustrous needles, melts at 95°, and gives no coloration with ferric 
chloride. Llenzoylcarbinyl acetate, (HBz,OAc, is prepared by the 
action of anhydrous potassium acetate on the bromide ; it crystallises 
from dilute alcohol in needles, melts at $4°, is insoluble in water or 
light petroleum, and gives a brown coloration with ferric chloride; 
the yield is 80 per cent. Dibenzoyibromocarbinyi acetate, CBz,Br-OAc, 
is obtained by the action of bromine on the previous compound ; it is 
readily soluble in the ordinary media, and is deposited from chloro- 
form, on the addition of light petrolcum, in white crystals which melt 
at 101—102°; by heating the compound, either alone or in solution. 
acetic bromide is eliminated, and the triketone is formed. 

Dibenzoyldibromomethane, CBr.Bz., is prepared by the .action of 
dibenzoylmethane on twice the molecular proportion of bromine ; it 
crystallises from alcohol, and melts at %5°. The compound is com- 
pletely decomposed by the action of alkalis, whilst small quantities of 
triketone are formed on boiling an alcoholic solution with silver oxide, 
carbonate, or nitrate; an acetic acid solution of potassium acetate 
causes a similar reaction. Nitrosodibenzoylmethane, CBz,:N-OH, is 
formed by treating dibenzoylmethane with amy] nitrite; it crystal- 
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lises from a mixture of chloroform and light petroleum, melts at 146°, 
and is soluble in alkalis with a yellow colour. 

Diphenyltriketone or dibenzoyl ketone, CO(CO-C,Hs)., is prepared by 
heating dibenzoylearbiny! acetate, or by the action of nitrous acid on 
nitrosodibenzoy|methane ; it crystallises from anhydrous light petro- 
leum in golden-yellow needles, melts at 69—70°, and boils ut 247—248° 
under a pressure of 60 mm., and at 289° under a pressure of 175 mm. ; 
is very hygroscopic, and readily dissolves in all solvents except water. 

“ Diphenyltriketone hydrate,” dibenzomethylene glycol, CBz,(OH),, is 
formed as a white, flocculent precipitate on dissolving the ketone in 
alcohol or glacial acetic acid and adding water; it melts at 90°, and is 
also formed by boiling dibenzoylbromocarbinyl acetate with glacial 
acetic acid, or by the action of potassium acetate on dibenzoyldibrumo- 
methane. Chemically, the hydrate resembles the ketone ; both give a 
brilliant blue coloration on the addition of sulphuric acid to a benzene 
solution. The hydrate readily dissolves in alkalis with the formation 
of phenylbenzoylhydroxyacetic acid, OH*C PhBz-COOH, which has not 
yet been isolated. After the solution has remained for some time, this 
compound is decomposed by the further action of the alkali; part 
yields benzoic acid and phenylhydroxyacetic acid, whilst carbonic 
anbydride and benzoin are produced from the remainder. 

On treating the triketone with phenylhydrazine in molecular pro- 
portion at ordinary temperatures, a compound is deposited which 
erystallises from a mixture of chloroform and light petroleum in 
aggregates of almost colourless needles, melts at 135°, and acquires 
a red colour after remaining in contact with the air. The sub- 
stance has the formula C.,H,;.N.O., but it is uncertain whether it 
is really a phenylhydrazone ; it dissolves in concentrated sulphuric 
acid with a yellow colour, but the solution is not affected by ferric 
chloride or potassium dichromate (Biilow’s reaction). By the action 
of excess of phenylhydrazine on the triketone, or on the previous 
compound, two substances are obtained and may be separated by 
treatment with benzene at ordinary temperatures ; the one crystallises 
in yellow needles, melts at 223°, and has not yet been further investi- 
gated. The second compound is soluble in benzene, and consists 
pn 2*Ph; it crystallises from 
alcohol in orange-red prisms, and melts at 156—157°. 

Diphenyltriketonanilide, NPh:CPh-CBz(OH)),, is formed by treating 
the triketone with two parts of aniline at the ordinary temperature ; 
it crystallises from benzene, on the addition of light petroleum, in 
yellow, concentric needles, melts at 99—100°, and gives a blue colora- 
tion with sulphuric acid and benzene. On boiling the triketone with 
alcoholic solution of aniline, the dianilide, C(OH).(CPh:N Ph),, is ob- 
tained, crystallising from benzene in yellow pyramids which melt at 
148°. 

Diphenyltrinitrosopropane, OH-N:C(CPh:N-OH),., is obtained as a 
white, crystalline powder from nitrosodibenzylmethane and hydroxyl- 
amine; it is insoluble in water, but readily dissolves in alkalis and 
organic menstrua, and melts at 185—186°. A second compound is 


of benzenazotriphenylpyrazole, 


320 ABSTRACTS OF CHEMICAL PAPERS. 


formed in small quantity ; this crystallises in plates, melts at 141°, is 
insoluble in alkalis, and has not yet been further investigated. 

Attempts to prepare other triketones from acetophenone, benzoy!- 
acetone, acetylacetone, and ethyl acetoacetate have been unsuccessful. 

J. B. T. 

Cresolcinnamic and Metacresolglycollic Acids. By A. 
OeuiaLoro and O. Forte (Gazzetta, 20, 505—513).—The cresol- 
cinnamic acids were prepared by heating the corresponding sodium 
cresolglycollates with benzaldehyde and acetic anhydride. 

Orthocresolcinnamic acid is obtained pure by decomposing its barium 
sult. It crystallises from a dilute alcoholic solution in small, white 
prisms, melts at 167—168°, and is very soluble in warm alcohol, 
moderately in ether, chloroform, and benzene. The barium salt, 
(Ci¢H,,0;).Ba + H,O, dissolves very sparingly in hot water, and may 
be obtained crystallised by evaporating the soiution. The silver salt, 

C\sH,0;Ag, decomposes at 100°. The methyl salt, C,.H,,;O;Me, erys- 
tallises from dilute alcohol in colourless plates, melts at 61°, and 
dissolves very freely in alcohol and ether, and moderately in light 
petroleum and chloroform, but is insoluble in water; a brominated 
derivative, C,;H,,.Br,O3, may be obtained by adding bromine to satura- 
tion to the methyl alcoholic solution of this compound, and heating 
the mixture fora few hours. It crystallises in brilliant, yellow scales, 
and melts at 231°. 

Metacresolglycollic acid, CyHiO,, is prepared by melting a mixture 
of metacreso! and chloracetic acid in molecular proportion, and 
adding a quantity of aqueous soda (sp. gr. = 1°3) quadruple that of 
the cresol taken. It crystallises from boiling water in minute, white 
needles, and melts at 102°. The bariwm salt, (C,H,O;).Ba + 6H,0, 
crystallises from an aqueous solution in nodules consisting of very 
fine, white needles. 

Metacresolcinnamic acid crystallises in white needles, melts at 155, 
and dissolves freely in alcohol and ether. The silver salt is white and 
anhydrous, and is not altered by exposure to light. The barium 
and the methyl salts are uncrystallisable compounds; the latter is a 
viscid substance yielding a brominated derivative, C,;H,.Br,0;, which 
crystallises in colourless, rhombic tables, and melts at 109°. 

Paracresoleinnamic acid crystallises in white needles, melts at 
159—160°, and dissolves in alcohol, ether, and benzene. The acid 
cannot be completely purified, but a si/ver salt of the theoretical com- 
position may be isolated. ‘he barium, magnesium, and methyl salts 
are uncrystallisable ; the last is a viscid product, and yields a brumin- 
ated derivative, C,;H,Br,O,. which crystallises from methyl alcohol in 
brilliant, colourless, rhombic tables melting at 124—125°. 

S. B: A. A. 

Sulphides of ~-Naphthol. By 8S. Onurrowicz (Ber., 23, 
3355—3373).—,-Naphthol sulphide or B-hydroxynaphthyl sulphide, 
S$(CiH.OH),, is prepared by the action of either sulphur dichloride 
or of sulphur and lead oxide on A-naphthol. 

The a-sodium derivative, S(CpHe ONa),. + 6H,O, is obtained by 
dissolving the sulphide in soda; it crystallises in colourless, con- 
centric needles, is readily soluble in water or alcohol, and has an 
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alkaline reaction. The corresponding calcium and barium salts are 
colourless and crystalline, and, like the salts of the heavy metals, are 
very sparingly soluble in water. The diethyl derivative, 


S (CioH,-OEt) 25 


is prepared by the action of the calculated quantity of ethyl iodide 
and potash on the sulphide; it crystallises from benzene in long, 
slender, wax-like, lustrous needles, melts at 189°, and is not acted on 
by silver nitrate or mercaric oxide. 

B-Naphthylamine and f-naphthol are formed by the action of 
ammonia on §-naphthol sulphide, whilst A-naphthol is the sole 
product when the sulphide is treated with cuprous chloride or silver 
chloride. By the action of silver nitrate or of mercuric oxide on 
the sulphide, a compound is obtained which crystallises from dilute 
alcohol in stellate groups of ruby-red plates, and melts at 164°; the 
yield is 25--30 per cent. of the sulphide employed. This substance 
has the formula C..H,.SO.,and is not acted on when boiled with either 
soda or glacial avetic acid; when heated to 200°, it yields hydrogen 
sulphide and fA-naphthol, whilst, by reduction with zinc-dust and 
glacial acetic acid, B-naphthol sulphide is regenerated. By the action 
of potassium dichromate and sulphuric acid, part of the sulphide is 
completely oxidised. and part remains unchanged; with dilute nitric 
acid, sp. gr. 1°18, phthalic acid is the sole product. 

B-Naphthol sulphide is decomposed by concentrated nitric acid ; but 
on dissolving the diethyl derivative in 10 parts of glacial acetic acid, 
adding 5 parts of fuming nitric acid, and cooling well with ice, dinitro- 
naphthyl ethyl ether, CioH;(NOz).,OKt | OKt: (NO.). = 2: 1': 4], is 
obtained, and may be purified by treatment with benzene; it crystal- 
lises from dilute alcohol in long, slender, pale-yellow, silky needles, 
melts at 215°, and is not acted on by aqueous soda. The yield is 30 
per cent. When heated with dilute nitric acid at 160—170°, dinitro- 
naphthalenedicarboxylic acid {[(COOH), :(NO,), = 1:2:3:6] is 
produced. 

Dinitramidonaphthalene [NH : (NO.), = 2: 1': 4] is formed by 
heating the above ethyl derivative with concentrated alcoholic am- 
monia at 220-—225° ; it is very sparingly soluble, and crystallises from 
toluene in slender, yellow needles which blacken at about 250°, but do 
not melt. When f-ethoxynaphthy! sulphide is treated with concen- 
trated nitric acid at very low temperatures, the product, after washing 
with ice water, dissolved in benzene and the solution cooled, ethowy- 
dinitrovaphthyl sulphide, S{CjHs(NO,)-OKt]},, is deposited in slender, 
golden-yellow needles which melt at 235°. After some time, a farther 
deposit is obtained from the mother liquor; this is dissolved in ether, 
and erystallises, on the addition of light petroleum, in slender, pale- 
yellow needles ; it melts at 202°, and is readily soluble in alcohol or benz- 
ene, both at ordinary temperatures and on warming. This substance 
has the formula C.~H»N.S,0,, and is probably a dinitro-derivative. 

B-Naphthol bisulphide or B-hydroxynaphthyl bisulphide is obtained by 
heating B-naphthol with sulphur at 175—180° for 24 hours; after 
purification, it crystallises from benzene in slender, yellow needles, 
melts at 169°, and is very sparingly soluble in ordinary menstrua. When 
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heated to 360°, it decomposes into hydrogen sulphide and S-naphthol ; 
it is soluble in dilute, and gives a red colour with concentrated alkalis. 
The yield is 10 per cent. The same compound, together with a con- 
siderable quantity of the monosulphide, is also formed by the action 
of sulphur chloride at 0° on A-naphthol dissolved in benzene; the 
yield is about the same as before. The best results are obtained by 
heating a solution of the sulphide with half the molecular proportion 
of sulphur bromide for an hour on the water-bath; in this manner 
10 grams of B-naphthol yielded 5 grams of pure bisulphide. p-Ethozy- 
naphthyl bisulphide, S.(CjH,OEt)., is prepared in a similar manner 
to the corresponding monosulphide derivative; it crystallises from 
alcohol in greyish needles, and melts at 158°5°. The diacetate, 
S.(CioHy*OAc)., forms a yellow, hard, crystalline mass which melts at 
about 140°, and is soluble in ether, alcohol, benzene, and glacial acetic 
acid. The dibenzoate, S.(CjH,.OBz)., crystallises from benzene in 
greenish plates or prisms, and melts at 187°. 

On heating the bisulphide with recently reduced copper at 
230—240°, it yields B-dinaphthol, m. p. 212°; the bisulphide is not 
altered by boiling with copper and xylene or cumene. 

a-Naphthol trisulphide, S3(CjHeOH)., is obtained by the action of 
sulphur chloride on a-naphthol, and is a pale yellow, amorphous sub- 
stance which blackens at 220°, and is very readily soluble in dilute 
aqueous soda, but almost insoluble in organic media. The corre- 
sponding benzoate, 8,(CjoHe°OBz),, is a greyish powder melting at 194”. 

When benzene is mixed with 0°5 part of sulphur chloride and 
0°05 part of iodine, heated in a sealed tube for 100 hours at 
115—125°, and the product boiled with benzene, toluene, carbon 
bisulphide, and xylene successively, a yellow, hard, amorphous mass 
remains which is slightly soluble in xylene, and has the formula 


S6Phe. J. B. T. 


Ethereal Oil of Asafoetida. By F. W. Seumuer (Ber., 23, 
3530—3533).—Up to the present, it has not been found possible to 
separate crude asafcetida into its constituents by fractional distillation, 
but the author finds that this may be readily carried out under 
diminished pressure. Thus, under 9 mm., two specimens of crude oil 
of sp. gr. 0°9843 at 22° and 0°9789 at 12° respectively, gave, on 
repeated fractionation, four chief fractions distilling below 65°, at 
80—85°, 120—130°, 133—145°. 

The fraction distilling below 65°, obtained from both specimens, 
had the same qualitative composition, but the constituents were pre- 
sent in different quantities, thus causing a difference in the specitic 
gravity. Ontreatment with potassium in a vacuum until no more gas 
is evolved, and then distilling, a colourless, pleasant-smelling oil is 
obtained, which has the composition CyH,.; it is a mixture of two 
different terpenes, one of which yields a liquid, and the other a solid 
dibromide. It is contained ready formed in the oil, and may also be 
obtained from the fraction distilling below 65° by adding mercuric 
chloride until no further precipitate is formed, and distilling in a 
current of steam. The first sample of oil was thus found to contain 
6 per cent., and the second 8 per cent., of the mixture of terpenes. 
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The fraction 133—145° was treated with sodium in a vacuum, and 
on distillation under 9 mm. pressure, a colourless oil passed over at 
123°, which had a pleasant, lavender-like odour, a sp. gr. of 0°9241 at 
15°, and the composition C,;H.. It belongs, therefore, to the group 
of sesquiterpenes, and forms a hydrochloride, C\s;H,2HCI. 

These two fractions consist chiefly of substances free from sulphur, 
the compounds containing the latter being found in the second and 
third fractions, which are, at present, being more closely investigated. 

H. G. C. 

Indian Geranium Oil: Geranaldehyde and Geranic Acid. By 
F. W. Seer (Ber., 23, 3556—3557 ; see also Abstr., 1890, 951).— 
In the previous paper, it was shown that geraniol, on treatment with 
chromic acid and distillation in a current of steam, yields an 
aldehyde, Cy.H,O, which may be termed geranaldehyde. If the re- 
sidue, after removal of the aldehyde, is treated with phosphoric acid 
and again distilled in a current of steam, a small quantity of an oil 
is obtained which has an acid reaction. It may be prepared much 
more readily by making an emulsion of 6 grams of geran- 
aldehyde in 500 grams of water, gradually adding a soiution of 
13-5 grams of silver oxide in dilute ammonia, acidifying with a slight 
excess of phosphoric acid, and distilling in a current of steam. The 
distillate is neutralised with soda, evaporated to dryness, the residue 
extracted with boiling absolute alcohol, and the latter expelled from 
the filtrate. The residue is taken up with water and precipitated 
by means of silver nitrate as the silver salt; this has the composition 
CyH,,0.Ag  Geranic acid is a thin oil. 

The alcohol and aldehyde also occur in other oils, of which a more de- 
tailed account will be given later. (Compare also following abstract.) 


German and Turkish Rose Oil. By T. Poneck and C. Eckarr 
(Ber., 23, 3554—3555 ; see also Markovnikoff, this vol., p. 219).— 
The first product which passes over in the distillation of German rose 
oil is ethyl alcohol, about 5 per cent. of which is present. Terpenes 
could not be identified. After removing stearoptene, the German rose 
oil was distilled under diminished pressure, when it passed over 
almost entirely at 1}\0—120° (14 mm.). Its boiling point at atmo- 
spheric pressure was found to be 215°. The Turkish oil behaves in a 
similar manner, both eleoptenes being levorotatory, the German variety 
having a sp. gr. of 0°8837 at 11°, and the Turkish, 0°8813 at 12°. 

The analyses of the liquid portions of both oils indicated the formula 
CyH,sO. ‘his compound has the characteristics of a primary alcohol 
with two ethylene linkages, both with regard to the molecular re- 
fraction and its behaviour towards bromine. Its sodium derivative, 
chloride, iodide, and benzoate have been analysed. On oxidation, it 
yields, first, an aldehyde, CjH,,O, and then an acid, CHO... Phos- 
phoric anhydride and zine chloride abstract the elements of water, 
forming a mixture of two different terpenes, C,H, which differ con- 
siderably in their boiling point. If the action takes place below 0°, 
the higher boiling terpene is strongly dichroic. The only products of 
further oxidation found were carbonic anhydride, formic, acetic, and 
oxalic acids. 
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The properties of the liquid constituent of both the German and 
Turkish oils correspond exactly with those of geraniol, the chief 
constituent of Indian geranium oil (Semmler, Abstr., 1890, 951, and 
preceding abstract), and a direct comparison of the aldehydes has 
shown their actual identity. The eleoptene of rose oil, therefore, also 
contains an open chain of carbon atoms, which, on elimination of 
water, unite to form a closed chain. H. G. C. 


Phenolic Acid from Camphor. By P. Cazengvuve (Compt. rend., 
111, 743—745).—Monochlorcamphor is treated with six times its 
weight of concentrated sulphuric acid at 50° for 30 hours and the 
product is poured into cold water. After some time, the liquid is 
filtered, heated, saturated with barium carbonate, and concentrated. 
Amethyleamphophenolsulphone (Abstr., 1890, 1153) and _ the 
barium salt of the new acid crystallise together. They can be 
separated by crystallisation from alcohol of 70°, in which the barium 
salt remains dissolved, and it can afterwards be purified by crystal- 
lisation from water. 

The barium salt crystallises in nacreous plates, and when treated 
with sulphuric acid it yields amethyleamphophenolsulphonic acid, 
OH-C,H,,0°SO;H, isomeric with the sulphone, a colourless, syrupy, 
unerystallisable liquid, with a bitter, astringent, acid taste, and an 
odour recalling that of solutions of oak-bark. It is very soluble in 
water, alcohol, and ether, has no action on polarised light, and distils 
partially without decomposition under reduced pressure. Solutions 
of the barium salt gave ‘a magnificent, blue coloration with ferric 
chloride. If the salt is boiled with acetic anhydride for 15 minutes, 
it yields an acetyl derivative, OAc*C,H,,O°SO;H, the barium salt of 
which has no action on ferric chloride. When treated with potassium 
hydroxide, the original phenolic acid is formed. C. H. B. 


Action of Camphoric Anhydride on Benzene. By E. Burcxer 
(Bull. Soc. Chim. [3], 4, 112—113).—Under conditions similar to 
those by which benzoylpropionic acid is formed, camphoric an- 
hydride and benzeue react in presence of aluminium chloride to form 
a compound, C\gH»9,, which is separated from its sodium salt by 
treatment with hydrochloric acid as very light scales; it is soluble 
in alcohol, chloroform, ether, and acetic acid, but only sparingly 
in benzene, and almost insoluble in water. It melts at 125—126°, 
but if this temperature is passed it no longer solidifies on 
cooling, but remains as a syrup, and decomposes at a higher tem- 
perature without boiling. ‘The compound behaves as a monobasic 
acid. Solutions of the alkaline hydroxides dissolve it, and the salts 
formed by it with cobalt, nickel, copper, and silver crystallise easily. 
With phenylhydrazine, it yields a yellow, crystalline derivative. 
Further work is being carried on to determine its constitution. 

T. GN. 

Crystalline Principle from the Bark of Diospyros virginiana. 
By W. Scuxere (J. Pharm. [5], 22, 469—471 ; from Amer. J. Pharm., 
1890, 390).—The powdered root is ‘extracted with light petroleum, by 
which a yellow solution is obtained, yielding a waxy residue on 
evaporation. The powder is then treated with ether and the solution 
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distilled, when a deep-red, crystalline residue is left: this is dissolved 
in hot alcohol and treated with an alcoholic solution of lead acetate, 
which removes the colouring matter only. After filtration, the liquid 
is treated with hydrogen sulphide, again filtered, and the still reddish, 
alcoholic solution is digested with animal charcoal on the water-bath, 
and concentrated by distilling off the alcohol; the crystals which 
separate are purified by repeated recrystallisation from alcohol until 
the dry product has a yellowish-grey colour. The crystalline mass thus 
obtained sometimes contains crystals 0°2 mm. long; these are soft, 
and waxy in appearance when moist. The dry substance is light 
brown in colour and granular in texture, with a peculiar odour, and 
a slightly astringent taste. It is soluble in alcuvhol, ether, and 
chloroform, very little soluble in water, and not at all in light 
petroleum. At 258° it takes a deeper tint, and at 262° it melts with 
apparent decomposition. The compound has a neutral reaction ; it 
does not dissolve on boiling with dilute hydrochloric acid or in dilute 
potash solution ; it burns on platinum foil without leaving any re- 
sidue. Its alcoholic solution is not precipitated by alcoholic solution 
of lead acetate or of ammonia. It dissolves in glacial acetic acid. 
Its composition corresponds with the formula C»H¢6;Oy. J. T. 


f-Picoline. By A. Lapensure (Ber., 23, 3555—3556).—In reply 
to Stoehr's criticisms of the author’s previous paper on this subject 
(Abstr., 1890, 1432), Ladenburg states that the facts from which his 
conclusions were drawn were obtained in personal communications 
from Stoehr, and that, as there stated, the truth of those statements 
is now being experimentally investigated. H. G. C. 


Derivatives of Toluquinoline and Metaxyloquinoline. By 
E. Noettine and E. Travurmann (Ber., 23, 3654—3683).—Quinoline 
is dissolved in 10 parts of sulphuric acid (100 per cent.) and treated 
with the theoretical quantity of fuming nitric acid also dissolved in 
sulphuric acid ; enough fuming sulphuric acid, containing 20—25 per 
cent. of sulphuric anhydride, is added to combine with the water con- 
tained in the nitric acid and also with that formed during the 
reaction; the mixture is either gently heated, or allowed to remain for 
several days at ordinary temperatures; in this manner only the two 
mononitro-derivatives are formed. 

Nitroparatoluquinoline, CINH;Me-NO, [Me : NO, = 3: 4], is pre- 
pared by the action of nitric acid on paratoluquinoline in presence of 
sulphuric acid; it crystallises from alcchol in pale-yellow needles, 
melts at 116—117°, and is readily soluble in organic menstrua. The 
salts are crystalline, but readily undergo dissociation in presence of 
water. The proof of the above formula consists in the fact that the 
corresponding amido-derivative does not yield methylphenanthroline 
by the action of glycerol and picric acid. The methiodide crystal- 
lises from alcohol in long, yellow needles ; on allowing these to remain 
in contact with the mother liquor, rhombohedra are formed; from 
water the compound is deposited in colourless rhombohedra, which 
become yellow at 100°; both forms melt at 189—190°. 

Amidoparatoiuquinoline is prepared by the reduction of the above 
nitro-derivative with iron and acetic acid ; it crystalliscs from water 
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or dilute alcohol in yellow needles, and melts at 145°; the yield is 
90 per cent. of theory. The hydrogen salts are red, whilst the 
normal salts are almost colourless, but are red in aqueous solution. 
The acetyl derivative crystallises from water in white needles, melts at 
160°, and yields colourless salts with acids. 

Hydroxyparatoluquinoline, C.NH;Me-OH, is prepared by the action 
of sodium nitrite on the amido-compound ; it crystallises from alcohol 
in flat needles, melts at 230°, sublimes without decomposition, and is 
not volatile with steam. The same compound is also obtained by the 
action of fuming sulphuric acid at 90° on paratolaquinoline; the 
resulting sulphonic acid being then fused with potash. It forms well- 
characterised salts with acids and alkalis, and yields a hydrowyazo- 
derivative with diazobenzene chloride, which is deposited from alcohol 
in small, red needles melting at 176°. 

Nitroso-hydroxyparatoluquinoline or oxyparatoluquinoline oxime, 
C,NH,Me(NOH)O, is obtained by the action of nitrous acid on the 
hydroxy-derivative at low temperatures; it crystallises from water 
in yellow needles and from alcohol in yellow plates, which decom- 
pose above 200° without melting. The hydrochloride is sparingly 
soluble in hydrochloric acid, and crystallises in yellow needles ; the 
sodium salt is deposited in small, yellow plates. The nitroso-com- 
pound yields a stable green dye with iron mordanted cloth, this 
property is probably due to the presence of a salt-forming group in 
the peri-position [4: 1'] to nitrogen; thus, whilst the three ortho- 
hydroxytoluquinolines (see below) and orthoquinone oximes give dyes 
with mordants, paraquinone oximes only do so if they contain the 
NOH group in the position 1. 

Orthonitrohydroxyparatolu quinoline, 


NO.C,NH,MeOH [NO,: OH: Me = 1: 3: 4], 


is prepared by the oxidation of the oxime with potassium ferricyanide, 
and crystallises from dilute acetic acid or alcohol in yellowish-brown 
plates, which decompose while melting. 

Orthohydroxymetatoluquinoline, C\NH;Me-OH {OH : Me = 1:2], is 
prepared from amidorthocresol, [OH : NH, : Me = 1 : 2 : 6], glycerol, 
and picric acid; it crystallises from dilute alcohol in long needles, 
melts at 72—74°, is volatile with steam, and, in contact with copper 
oxide, colours the flame green ; the yield is 80 per cent. 

_ Nitroso-orthorymetatoluquinoline, C,NH,Me(NOH)O [O : Me: NOH 

= 1:2:4], is prepared by the action of sodium nitrite on the pre- 
‘ ceding compound, and it is deposited from alcohol or dilute acetic acid 
in yellow needles ; it decomposes at about 200° without melting, and 
has no tinctorial properties. Soluble salts are formed with acids 
and bases. Nitrorthohydroxymetatoluquinoline is obtained from the 
preceding compound by oxidation with potassium ferricyanide in 
alkaline solution; it crystallises from alcohol in red needles and from 
benzene in yellow needles, melts at 192—193°, yields salts with acids 
and bases, and dyes mordanted cloth. 

Orthohydroxymethylquinoline, C,\NH;Me-OH [OH : Me = 1: 4], is 
prepared from amidoparacresol, [OH : NH,: Me =1:2:4]; it 
crystallises from dilute alcohol in long, colourless needles, melts at 
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122—124°, and gives a yellow dye with aluminium mordants ; the 
yield is 65 per cent. of theory. Nitroso-orthoxymethylquinoline, 
C,NH,MeO:NOH [0 : NOH: Me = 1: 3:4], resembles the pre- 
viously described isomerides, and dyes mordanted cloth; on oxida- 
tion, it yields the corresponding nitro-derivative, which crystallises 
from alcohol in slender, yellow needles melting at 205—206° ; yellow 
colours are obtained with aluminium mordants. 
Nitroparatoluquinoline, C,NHsMe-NO, [Me : NO, = 3:4], is ob- 
tained from nitroparatoluidine, |NH,:NO,: Me =1:3:41; it 
crystallises from alcohol, and melts at 116—117°; the yield is 65 per 
cent. The corresponding amido-, acetyl, and hydroxy-derivatives have 
been prepared and closely resemble the previously described iso- 
merides. Orthonitroparatoluquinoline, C,NH;Me-NO, [NO,: Me = 
1:3], is prepared from nitroparatoluidine |NH,: NO,: Me = 1: 2:4}, 
and crystallises from water in pale-yellow needles, melts at 122°, and 
does not combine with methyl iodide; the yield is 60 per cent. The 
salts crystallise readily, but dissociate with water. Orthamido- 
paratoluquinoline is prepared from the preceding compound by reduc- 
tion with ammonium sulphide; it crystallises in slender needles, 
melts at 62—64°, sublimes without decomposition, and is volatile 
with steam. The hydrochloride forms orange needles. The acetyl 
derivative is obtained from water or dilute alcohol in large plates 
melting at 91—92°. It yields salts which readily crystallise. The 
hydroxy-derivative is prepared by means of the diazo-reaction, and is 
identical with the compound obtained from toluquinolinesalphonic 
acid [SO,H: Me = 1:3] by fusion with potash. The nitroso- 
compound, C,NH;Me(NOH)O [O: Me: NOH = 1: 3: 4], is very 
sparingly soluble, and crystallises in brown plates, which decompose 
at 200°, and do not dye. The nitro-derivative could not be obtained. 
Orthamidochloroparatoluquinoline, CNH,MeCl-NH, [NH;: Me: Cl = 
1:3: 4], is formed, together with amidotoluquinoline, by the reduc- 
tion of the nitro-compound with tin and hydrochloric avid; it crys- 
tallises from alcohol in silky, lustrous needles, melts at 129—130°, and 
does not combine with diazo-compounds. The monacid salts are 
orange-yellow and readily undergo dissociation. The hydrochloride 
is sparingly soluble. The acety/ derivative is deposited from dilute 
alcohol in lustrous needles melting at 136—137°. 
Nitrorthotoluquinoline, CyNH;Me-NO, [Me : NO, = 1: 2], is pre- 
pared by the nitration of orthotoluquinoline, and crystallises in pale- 
yellow needles melting at 93°. It is volatile with steam, does not 
combine with methyl iodide, and on heating with alcoholic potash 
gives a violet colour, changing to red and finally to dirty brown on 
exposure to air. The yield is almost theoretical. The same com- 
pound is synthetically prepared from nitrotoluidine [NH, : Me : NO, 
=1:2:5)]. The salts readily undergo dissociation. 
Amidorthotoluquinoline is obtained by reduction of the preceding 
compound with iron and acetic acid, and crystallises from water or dilute 
alcohol in long, yellow needles melting at 143°. The hydrochloride is 


red, the dihydrochloride, yellow. - 
. N—C : a 
Methylphenanthroline, C,NH,Me< CH: GH [Me: CH: N =1:3:4}, 
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is obtained by the action of glycerol and sulphuric acid on the amine, 
ne is deposited from light petroleum in small crystals melting at 

—96°. It is identical with the compound obtained by synthesis 
roa metatoluylenediamine. The picrate melts at 252—253°. 

Acetamidorthotoluquinoline crystallises from water in silky, lustrous 
needles, and melts at 187°. Hydroxyorthotoluquinoline, from the 
amide, crystallises from dilute alcohol in colourless needles, and 
melts at 262—263° on rapidly heating. A compound identical with 
this has previorsly been prepared from orthotoluidinesulphonic acid 
[SO,H : NH.: Me = 1:3:4]. With diazobenzene chloride, a 
hydroxyazo-derivative is formed, crystallising from alcohol in red 
needles melting at 138—139°, and soluble in aqueous alkalis. The 
nitroso-compound, C,NH,Me(NOH)O [Me: NOH:O = 1:3: 4], 
crystallises from alcohol in yellowish-brown plates, decomposes above 
200° without melting, and gives “lakes” with the heavy metals. 
The nitro-derivative is formed on oxidation, and is deposited in 
orange needles which melt at 181—182°, and do not dye. 

Azorthotoluquinoline, N(C,NH;Me), [Me: N = 1:4], is formed, 
together with amidotoluquinoline, by the reduction of nitrorthotolu- 
quinoline with iron and hydrochloric acid ; it crystallises from glacial 
acetic acid in orange needles, and melts at 260°. The hydrochloride 
is readily obtained in red crystals. On reduction with stannous 
chloride or alcoholic ammonium sulphide, a compound is formed 
which is insoluble in water, yields red salts, and has not yet been 
further investigated. 

Azoaxyorthotoluquinoline, ON,(C,NH;Me), is formed, together with 
the azo-derivative, and may be separated by crystallisation from 
hydrochloric acid, in which it is tolerably soluble; it may be pre- 
pared directly by the incomplete reduction of nitrotoluquinoline, and 
crystallises from alcohol in slender, yellow needles melting at 201°. 
The hydrochloride is deposited in very slender, lemon-yellow needles ; 
all the salts are readily dissociated. When heated with 10 parts of 
sulphuric acid at 110—115°, a compound is formed which is probably 
ha ees C.NH.MeN, ‘Co(NH;Me-OH [Me : OH: N = 

: 3:4]; it is insoluble in alkalis, as is also the corresponding com- 
ae [Me :N=1:4; Me:N:OH=1:3:4] from amidotolu- 
quinoline and hydroxytoluquinoline. 

Nitrometaxyloquinoline, C,NH,Me,NO, [Me : Me : NO, = 1:3: 4], 
is obtained by nitrating metaxyloquinoline; it crystallises from 
alcohol in long, yellow needles, melts at 107—108°, is scarcely volatile 
with steam, and does not combine with methyl iodide. The salts are 
decomposed by water. The constitution of the compound is shown 
by its synthesis from nitroxylidine [NH, : Me : Me : NO, = 
1:2:4:5]; it gives no coloration with alcoholic potash. Amido- 
metaxyloquinoline is formed by the reduction of the preceding compound 
with iron and acetic acid, or stannous chloride and hydrochloric acid ; 
it crystallises from di.ute alcohol in Jong, yellow needles, and melts 
at 91°. The acetyl derivative is deposited from water in colourless 
needles which melt at 201°. Hydroxymetazyloquinoline, from the 
amido-compound and nitrous acid, crystallises from chloroform in 
white plates, and melts at 197—198°. On sublimation, it is obtained 
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in small needles, and salts are formed with acids and bases. The 
hydrochloride crystaliises in yellow needles. J. B. T, 


2-Methylquinaldine. By E. Risr (Ber., 23, 3483—3487).—The 
author has already shown (Abstr., 1890, 1324) that the so-called 
metamethylquinaldine obtained by Dibner and v. Miller from par- 
aldehyde and metatoluidine(A bstr., 1884, 183),and which might, there- 
fore, have either the meta- or ana-constitution, is converted by oxida- 
tion into the quinaldinecarboxylic acid prepared by Dibner and v. 
Miller from metamidobenzoic acid and aldehyde. The hydrochloride 
of the latter acid forms small, characteristic tablets sparingly 
soluble in cold, readily in hot water, whilst the platinochloride, 
4(C,,H,NO,,HCl1),PtCl, crystallises in reddish-yellow, monosymmetric 
prisms readily soluble in water. Its silver galt, C,,H,NO,Ag, crystal- 
lises from hot water in microscopic crystals soluble in ammonia and 
nitric acid. 

To ascertain whether these compounds are really 2-derivatives, the 
author subjected Gerdeissen’s 2-amidoquinaldine (Abstr., 1889, 520) 
to Sandmeyer’s reaction. The ordinary procedure cannot be adopted 
in this case, as the compound appears to form a stable nitrite. The 
mixture must be diazotised below U°, allowed to remain, and then 
added to the freshly prepared cuprous cyanide on the water-bath in 
small quantities and with vigorous shaking. As soon as gas ceases 
to come off, the hot liquid is filtered, saturated with soda, and 
the precipitate recrystallised from water. The nitrile thus obtained 
forms silky needles melting at 82°, and crystallises with approxi- 
mately 2 mols. H,O, which are given off on drying over sulphuric acid, 
the melting point then becoming 104°. It is volatile in a current of 
steam, soluble in the ordinary solvents and in acids, and may be 
distinguished from the otherwise similar 2-amidoquinoline by the 
fact that it yields a colourless or pale-yellow solution with alkalis. 
On hydrolysis, it is converted into a quinaldinecarboxylic acid, which 
is identical with the acid already described. It follows, therefore, 
that both this acid and the methylquinaldine from which it was 
prepared have, in reality, the meta- and not the ana-constitution. 

H. G. C. 

Constitution of £-Quinaldinesulphonic Acid. By B. Ricnaro 
(Ber., 23, 3488—3490).—By the action of sulphuric acid on quin- 
aldine, Débner and v. Miller obtained a mixture of three sulphonic 
acids, two of which were shown to be ortho- and para-quinaldine- 
sulphonic acids, whilst the constitution of the third, known as the 
8-acid, was not ascertained (Abstr., 1884, 183). In order to deter- 
mine its constitution, the author converted it by the usual reactions 
into the corresponding nitrile and carboxylic acid, both of which were 
found to be identical with the 2-cyanoquinaldine and quinaldine-2- 
carboxylic acid described by Rist (see preceding abstract). The acid 
from which they are prepared must, therefore, be quinaldine-2- 
sulphonic acid. H. G. C. 


Condensation of Metanitrobenzaldehyde with Quinaldine. 
By W. Warrtanian (Ber., 23, 3644—3653).—Metanitrobenzaldehyde 
VOL. LX, z 
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is heated for 3—4 hours on the water-bath with rather more than 
1 part of quinaldine, zine chloride being added from time to time 
in small portions ; after purification and crystallisation from alcohol, 
@ product is obtained which melts at 124—126°, and consists of a 
mixture of metanitrobenzylidenequinaldine, 


C,NH,CH:CH-C,H,NO, [CH = 2’; CH: NO, = 1: 3], 
and of the aldol compound, C,NH,-CH,-CH(OH):C,HyNO,; the 


former substance may be separated by treatment with acetic anhydride 
at 135°; it is deposited from a mixture of benzene and light petroleum 
in yellow, nodular, crystalline aggregates, and melts at 139°. The 
hydrochloride forms long,rectangular crystals; the nitrate crystallises in 
pale-yellow, lustrous needles; the picrate is deposited in lemon-yellow, 
interlaced needles; the platinochloride, (C,;H:,.N.02)2,H,PtCl, + 13H,0, 
is crystalline. When reduced with stannous chloride and hydrochloric 
acid, metamidobenzylidenequinaldine, C,NH,CH:CH-C,H,NH,, is 
produced, crystallising from a mixture of benzene and light petroleum 
in orange-red plates; it melts at 158—159°, and is insoluble in water, 
but readily dissolves in organic media, and is deposited from alcohol 
in pale-yellow needles. On heating the amido-compound with 
glycerol, sulphuric acid. and orthonitrophenol, ethylenedigquinoline, 
C,NH,-CH:CH-C,NH, [CH : CH = 2’: 2]. is formed, but could not be 
obtained in crystals; it is readily soluble in alcohol, benzene, and 
chloroform. The salts and platinochloride are amorphous. The meth- 
iodide erystallises from methyl alcohol in golden-yellow needles, melts 
at 225—-226°, and is insoluble in benzene, but readily dissolves in hot 
water. 

No dimethyl iodide could be prepared. A_ bromo-additive 
compound is formed by the action of bromine on the methiodide in 
chloroform solution, and is deposited from methyl alcohol in slender 
crystals which commence to decompose at 180—190°, and melt at 
210°. 

Ethylenequinolinequinaldine, C,NH«CH:CH-C,NH;Me [CH = 2’; 
CH:Me = 2: 2’], is prepared by the action of paraldehyde on 
amidobenzylidenequinaldine, and forms a yellow, plastic mass readily 
soluble in alcohol, benzene, or ether. The nitrite crystallises from 
water in stellate groups of reddish-yellow needles which commence 
to decompose at 125°, and melt at 135—136°. The hydrochloride, 
nitrate, sulphate, picrate, and platinochloride are all amorphous and 
readily soluble. J. B. T. 


B-Pyrazoledicarboxylic Acids. By Maquenne (Compt. rend., 
ut 740—743).—Dinitrotartaric acid not only acts on form- 
aldehyde and acetaldehyde in presence of ammonia, but the reaction 
is general, and the author has prepared in this way a number of 
B-pyrazoledicarboxylic acids from the corresponding aldehydes. They 
are all only slightly soluble even in boiling water, and are almost 
insoluble in alcohol, but dissolve very readily in alkaline solutions, 
and yield mono-metallic salts which are neutral and crystallisable. 
Methyl-, ethyl-, and isopropyl-glyoxalinedicarhoxylic acids crystallise 
with 1 mol. H,0O in brilliant, acicular prisms; the others form crystal- 
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line, anhydrous powders. Isobutylglyoxalinedicarborylic acid and 
its alkaline salts have a sweet taste, but this property is wanting in 
the neighbouring homologues. 

All the glyoxalinedicarboxylic acids decompose at about 300°, and 
yield carbonic anhydride and glyoxalines or 8-pyrazoles, the decom- 
position being almost quantitative. This constitutes the best method 
for the preparation of glyoxalines. Many glyoxalines were prepared 
in this way, and the hexyl-glyoxaline was found to melt at 45—46°, 
and not at 84° as stated by Radziszewski. 

2-Phenyl-B-pyrazole is solid, very slightly soluble in water or in 
warm benzene (from which it crystallises in lamellew), but easily 
soluble in alcohol. It melts at 148°, and boils at about 340° (uncorr.), 
which distinguishes it from the isomeric 1-phenyl-a-pyrazole 
described by Knorr, which melts at 11°, and boils at 246°5°. The 
normal oxalate crystallises from aqueous solutions in anhydrous 
needles ; the platinochloride is anhydrous, and forms orange, micro- 
scopic crystals almost insoluble in cold water. 

Difurfuramidodthydroxyturtaric acid.—Furfuraldehyde does not 
act on dinitrotartaric acid in the same way as other aldehydes. 
When the aldehyde and acid in molecular proportion react in 
presence of excess of ammonia, a crystalline precipitate f rms, 
and can be purified by solution in ammonia and reprecipitation with 
hydrochloric acid. It resembles the glyoxalinedicarboxylic acids in 
appearance, but has not their general properties, and vields no gly- 
oxaline when distilled. The ammonium salt has the composition 
CyyHwN,0.(NH,). + 2H,O. The acid has the composition C,,H,.N,O,, 
is formed by the union of 2 molecules of furfuraldebyde with 1 mole- 
cule of tartaric acid, and probably has the constitution 


COOH-C(OH)-N:CH-C,H,0 
COOH-C(OH):N:CH-C,H;,0 


C. H. B. 


Caffeidine. By E. Script and M. Wernecxe (Arch. Pharm., 
228, 516—543).—Cuaffeidine sulphate was prepared by boiling 
caffeine with barium hydroxide (Strecker’s method) for half an hour 
only; white, needle-shaped crystals were finaliy obtained which are 
easily soluble in water, much less soluble in alcohol. By treating the 
sulphate with barium hydroxide, a little water, and chloroform, the 
free base is obtained as a solid, crystalline mass with a neutral reaction ; 
it melts at about 94°. The free base readily decomposes with the 
formation of ammonia, methylamine, and cholestrophane. Caffeidine 
hydriodide, obtained by neutralising the free base with dilute hydriodic 
acid, forms white, tabular, anhydrous needles, easily soluble in hot 
water, somewhat less soluble in hot alcohol, insoluble in chloroform. 
Caffeidine hydrochloride, obtained by treating the hydriodide in aqueous 
solution with silver chloride, forms long, thin, somewhat hygroscopic 
needles. Caffeidine nitrate, prepared by precipitating the hydriodide 
solution with silver nitrate, forms large, white, strongly hygroscopic 
needles. Caffeidine sulphate, when treated with nitric acid, yields 
chlolestrophane, ammonia, methylamine, and carbonic anhydride; 
but no ammonia is formed if the mixture is heated for a long time. 
22 


332 ABSTRACTS OF CHEMICAL PAPERS. 


Oxidation of the sulphate with potassium dichromate and sulphuric 
acid yields the same products, and not diethyloxamide as found by 
Maly and Andreasch, excepting when the mixture is heated for some 
time. Oxidation with bromine gives the same compounds, as does 
also treatment with potassium chlorate and hydrochloric acid. Faming 
hydrochloric acid completely decomposes caffeidine sulphate at 150° 
with the formation of carbonic anhydride, formic acid, ammonia, 
methylamine, and sarcosine (compare Abstr., 1888, 69). a %. 


Derivatives of Morphine. By W. Dancxworrr (Arch. Pharm., 
228, 572—595).—Morphine, when heated with excess of acetic 
chloride, yields diacetylmorphine (the tetracetylmorphine of Wright), 
This compound, when boiled with water loses only one acetyl group, 
and a-monoacetylmorphine is formed; by the addition of hydro. 
chloric acid, this can easily be obtained as the sparingly soluble 
hydrochloride. The 8-monoacety] (8-diacety] of Wright) compound 
was prepared by Becket and Wright’s method (this Journ., 1874, 1033), 
but their y-compound was not obtained. The stability of morphine 
was not found to be increased by the entrance of the acetyl group, as 
shown by the reaction of diacetylmorphine with dilute nitric acid 
and with bromine, although this is known to be the case with codeine 
and the methyl group. Anhydrous morphine, when heated at 
100—110° with twice the amount of benzoic chloride, yielded di- 
benzoylmorphine, which supports the view that the morphine molecule 
contains only two hydroxyl groups. Polstorff’s tribenzoy)morphine 
could not be detected. By heating oxydimorphine with acetic 
chloride, tetracetyloxydimorphine is obtained, which doubtless is 
identical with Hesse’s diacetylpseudomorphine, obtained by the 
action of acetic anhydride on pseudomorphine. The entrance of the 
four acetyl groups indicates that four hydroxyl groups exist intact in 
the oxydimorphine, and that the hydrogen atoms replaced must have 
been united with carbon. Apomorphine, when treated with excess of 
acetic chloride, yields monacetylapomorphine; hence only one 
hydroxyl group is present in apomorphine, the second hydroxy] group 
of morphine during its conversion into apomorphine going to form a 
molecule of water. Probably the alcoholic hydroxyl of morphine is 
the one expelled, the phenyl hydrox! having greater stability. This, 
to some extent, will account for the chemical and physiological 
difference between morphine and apomorphine. 


Cinchonamine. By Arnaup (Ann. Chim. Phys. [6], 19, 93—131) 
See this vol., p. 362. 


Berberine and Hydroberberine. By R. Gaze (Arch. Pharm., 
228, 604—662; compare Abstr., 1890, 10]12).—Chloroformberberine, 
dissolved in a little hot chloroform and treated with alcohol, quickly 
gives long, prismatic crystals of dichloroformberberine, 


C»H,,NO,.,CHCl,+CHCI. 


The crystals soon lose their transparency when preserved, and decom 
pose with evolution of chloroform when warmed, » + T. 
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Ecgonine. By U. Musst (Chem. Centr., 1890, ii, 516 —517 ; from 
L’Orosi, 13, 152—158).—The author has already (L’Orosi, ll, 
27U—277) recommended that, since the direct detection of cocaine is 
difficult, the products of its decomposition should be sought for in 
toxicological investigations. With this object, he has examined the 
behaviour of ecgonine with various reagents. According to Einhorn 
this alkaloid is methyltetrahydropyridyl-8-hydroxy propionic acid, 
C;NH,Me-CH(OH)-CH,-COOH, 


and reacts both as a base and an acid; it crystallises in colourless, 
lustrous, monoclinic prisms with 1 mol. H,O, which is lost at 
12U—130°. It is very readily soluble in water, less easily in abso- 
lute alcohol, insoluble in ether, chloroform, and carbon bisulphide. 
Its solutions are neutral, and have a somewhat bitter taste. It melts 
at 198° with partial decomposition. With phosphomolybdic acid, it 
forms a yellow precipitate ; with somewhat concentrated gold chloride 
solution, a yellow, amorphous preeipitate; with platinic chloride in 
dilute alcoholic solution a red-brown, crystalline precipitate, 
(C,H,;N O3)2,H,PtCl,, which is readily soluble in water, and loses hydro- 
gen chloride when heated, forming the salt (C,H;;NO;).PtCl. With 
stannic chloride, mercuric chloride, tannin, and picric acid, it forms no 
precipitates which distinguish it from cocaine. Especially is the reac- 
tion with Wenzell’s reagent (200 parts of sulphuric acid and 1 part of 
potassium permanganate) delicate, a clear wine-red coloration being 
formed which disappears only after some time. 

In an experiment with a rabbit, 1:26 grams of ecgonine per kilo. of 
live weight was found to be fatal. After 48 hours, the entrails were 
divided into five parts, and each part digested several times at 
60° with twice its weight of alcohol, and the extract concentrated 
nearly to dryness. The residue was taken up with water, and shaken 
several times with ether in order to extract fatty substances. The 
aqueous solution was precipitated with basic lead acetate, filtered, the 
lead removed as sulphide, the liquid again filtered, evaporated to 
dryness, and the residue finally extracted with a little absolute alcuvhol, 
in which the ecgonine exists as acetate and was readily detected. The 
alkaloid was found in the heart, blood, lungs, liver, brain, and spinal cord. 

Ecgonine Salis.—(C,HisNO;)2.Mg+3}H,0, very hygroscopic plates, 
soluble in water and alcohol, insoluble in ether, melting at 190". 
(C,H,;NO;),Ca is soluble in water and alcohol, insoluble in ether. 
C,H,;NO;Ag, orange-coloured, decomposing readily when exposed to 
the light. Hegonine acetate, CsH,;;NO 3,C,H,O, + 2$H,0, needle-like, 
hygroscopic crystals, melting at 196°, very soluble in water and 
alcohol, insoluble in ether. J. W. lL. 

New Alkaloid from Chrysanthemum cinerariefolium. By 
F. Marino Zuco (Chem. Centr., 1890, ii, 560—561; Rend. Acad. 
Lineei, 6, i, 571—575).—In addition to the two substances, the one a 
paraffin and the other a homologue of cholesterol, which the author 
has already described (Abstr., 1890, 757), he has further separated a 
glucoside and an alkaloid from the flowers of Chrysanthemum cine- 
rariefolium. Both were obtained from the blossoms by extraction 
with ether. The glucoside is crystalline, but could not be obtained 
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in sufficient quantity for proper investigation. The alkaloid, named 
chrysanthemine by the author, is readily soluble in water, and its solu- 
tion may be concentrated on the water-bath without decomposition, 
whereby the base is obtained as a colourless syrup. The majority of 
its salts are soluble in water, alcohol, and ether, and are crystalline. 
The most characteristic of these is the aurochloride, which crystal- 
lises in small, golden-yellow needles, very soluble in hot water, 
sparingly so in cold water, readily in alcohol, and moderately 
soluble in a mixture of alcohol and ether (1: 1). Potassium 
bismuth iodide forms a yellow precipitate with it, and potassium 
mercury iodide forms a yellowish-white precipitate. Platinum chlor- 
ide, tannin, and picric and phosphotungstic acids do not form precipi- 
tates with it. The analysis of the aurochloride agrees with the 
formula C,H »O;N.,2AuCl, according to which the formula of the 
hydrochloride would be C,,H30;N,C). J. W. L. 


Ulexine and Cytisine. By A. W. Gerrarp and W. H. Symons 
(Pharm. J. [3], 20, 1017).—The authors enumerate the following 
differences between ulexine, the alkaloid of Ulex europeus, already 
described by them, and cytisine, the alkaloid of C. laburnum, which 
has been supposed to closely resemble, or be identical with, the 
former. Ulexine has the formula }(C..H. N,O.); is very hygro- 
scopic, cannot be sablimed, even in a vacuum, without decomposi- 
tion, and dissolves readily in chloroform. Cytisine has the formula 
C»H,,N;0, is permanent in air, sublimes completely, forming splendid 
crystals, and is almost insoluble in chloroform. The formula given 
for ulexine differs only by CO from that of nicotine, and by H,O0 
from that of pilocarpine, and there is a certain likeness in the physio- 
logical action of these alkaloids, notwithstanding the differences in 
their chemical behaviour. Some progressions of properties are 
traced in the alkaloids from leguminous plants arranged according to 
the percentage of carbon, thus :—sparteine, pyridine, nicotine, 
cytisine, ulexine, eserine, and pilocarpine; in this series, the physio- 
logical activity becomes more powerful, and the instability greater 
with decrease in the percentage of carbon. R. R. 


Alkaloids and other Active Principles from Plants Growing 
in the Dutch Indies.—By M. Gresuorr (Ber., 23, 3537—3550).— 
I. Carpaine, the Alkaloid uf Carica papaya, L.—The leaves of the 
papaya (Carica papayu, L.) contain, in addition to the caricine and 
papaine discovered by Wurtz and Peckolt, an alkaloid which has 
not previously been prepared, and for which the name carpaine is 
proposed. The young leaves are richest in the alkaloid, and contain 
about 0°25 per cent.; the sap, seeds, and roots only contain traces. 
Carpaine is readily soluble in alcohol, chloroform, and ether, the 
freshly precipitated compound being more readily taken up by 
the latter solvent than when crystallised, a fact which is made use 
of in isolating the alkaluid. It is completely separated from solutions 
of its salts by sodium carbonate solution, but is insoluble in potash, 
aud cannot be extracted from acid solution. It gives precipitates 
with Mayer's solution, iodine, phosphomolybdic acid, picric acid, gold 
chloride, tannin, potassium thiocyanate, &c., melts at 115°, and sub- 


ORGANIO OHEMISTRY. 335 


limes partly without decomposition. Its hydrochloride crystallises in 
beautiful, lustrous needles, and is readily soluble in water. The base, 
even when dissolved in 100,000 parts of water, has a bitter taste, and 
is only poisonous in large doses, but small quantities readily kill 
smaller animals, the action taking place on the heart. 

II. Investigation of Indian Leguminous Plants.—The plant known 
as Derris (Pongamia) elliptica, Benth.,is largely used in Java in fishing, 
and appears also to be a constituent of the Borneo arrow-poison. It 
has an exceedingly poisonous action on fish, a decoction of the roots 
being fatal even when diluted with 300,000 parts of water. The 
only active constituent isolated is a resinous substance termed derrid, 
which does not contain nitrogen and is not a glucoside; it readily 
dissolves in alcohol, ether, chloroform, and amy] alcohol, but is very 
sparingly soluble in water and potash -solution. On fusion with 
potash, it yields salicylic and protocatechuic acids. It occurs almost 
entirely in the cortex of the root, but has not yet been obtained pure. 
lts alcoholic solution has a slightly acid reaction, and a sharp aromatic 
taste, causing a partial insensibility of the tongue, which remains for 
hours. A solution of 1 part in 5 millions is almost instantly fatal to 
fish. A very similar compound is found in the seeds of Pachyrhizus 
angulatus, Rich., a decoction of which is quickly fatal in a dilution of 
1: 125,000. It is probably identical with derrid, but until this has 
been experimentally proved it may be distinguished as pachyrhizid. 
It is very readily prepared from Pachyrhizus, which occurs in all 
tropical countries, as the tannin compounds, usually so difficult to 
separate, are not found in this plant. ‘he seeds also contain a non- 
poisonous, crystalline compound, which is readily soluble in alcohol, 
aud has at 30° the consistence of butter. 

‘The plant Sophora tomentosa, L., formerly renowned as a medicine 
(“‘ Anticholerica Rumphii”’), contains a poisonous alkaloid, soluble in 
ether, which is contained in largest quantity in the seeds. Alkaloids 
have previously been found in S. speciosa and 8S. angustifolia, but 
have not been closely investigated. 

The cortex of Erythrina (Stenotropis) Broteroi, Hassk., contains con- 
siderable quantities of an alkaloid, which may be readily isolated 
by Stas’s method, and is easily soluble in ether. Its sulphate may 
be obtained in crystals from concentrated aqueous solution. It gives 
precipitates with many metallic salts and with the usual alkaloid 
reagents; it is a fairly strong poison, being fatal to fowls in doses of 
0025 gram. A poisonous alkaloid likewise exists in Hrythrina 
(Hypaphorus) subumbrans, Hassk., and is best isolated as a metallic 
double compound. 

‘The leaves of different kinds of cassia are employed in Java as @ 
remedy for herpes; they contain a glucoside which yields chryso- 
phanic acid as a product of hydrolysis. 

The leaves of Urotolaria retusa, L., contain considerable quantities 
of indican; the seeds contain an alkaloid, which is found in larger 
quantities in the seeds and leaves of OC. striata, L. The base is a 
strong poison, and is probably closely related to the known alkaloids 
of other Genistex, such as Cytisus, Ulex, Spartiwm, and Lupinus. 

The seeds of Millettia atropurpurea, Benth., contain a poisonous 
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glucoside, the chemical and toxicological properties of which closely 
resemble those of saponin. The plant is also employed for poisoning 
fish. The cortex of Acacia tenerrima, Jungh., contains a bitter, 
poisonous alkaloid, readily soluble in ether and chloroform, No alka- 
loid has previously been found in an acacia. The leaves of Albizzia 
saponaria, Bl., contain cathartic acid, whilst the leaves and cortex 
contain saponin in quantity. 

The cortex of Pithecolobium bigeminum, Mart., contains 0°8 per cent. 
of a non-volatile, amorphous alkaloid, which forms crystalline salts, 
and separates as a heavy, yellow oil on the addition of alkalis to solu- 
tions of the latter. With 100 parts of water, it forms.a turbid liquid, 
which on warming assumes the appearance of milk, but becomes clear 
on the addition of an acid. The solutions have a burning taste, and give 
the usual alkaloid reactions. It has a strong corrosive action on the 
skin, and is fatal to fish in a dilution of 1 : 400,000. The same com. 
pound appears also to occur in P. saman, Benth. 

III. Apocynee containing Alkaloids, occurring in the Dutch 
Indies.—The leaves, cortex, and seeds of Melodinus levigutus, B1., 
all contain a poisonous alkaloid, which is present in the largest 
quantity in the seeds (0°8—1‘0 per cent.). It is decomposed by 
dilute hydrochloric acid, but is not a glucoside, and gives the ordinary 
alkaloid reactions in very dilute solutions, and with feeble oxidising 
agents in sulphuric acid solutions gives a greenish coloration, which 
then becomes deep blue and finally orange. , 

Leuconotis eugenifolia, Dec., yields a poisonous, crystalline alkaloid 
which is readily soluble in ether, and shows the general reactions of 
the alkaloids, but gives no colour reactions. The cortex of Rauwolfia 
canescens, W., yields an alkaloid which gives a beautiful, blood-red 
coloration with nitric acid. Rawwolfia (Ophioxylon) serpentina and 
trifoliata, which is highly prized in Java as a drug, also contains a 
crystalline alkaloid which gives the same reaction with nitric acid, 
and its presence may be easily recognised microscopically in the 
various parts of the plant by this reaction. The substance recently 
des«ribed as ophioxylin is identical with Dulong’s plumbagin, the 
error being caused by a confusion between Ophiowylon serpentinum, L., 
and Plumbago rosea, L., which, though very different plants, are both 
termed “ Poeleh Pandak” in Java. The above alkaloid also occurs 
in Rauwolfia (Cyrtosiphonia) spectabilis and madurensis. All these 
species of Rauwolfia contain a brown substance also; this likewise 
appears to be an alkaloid, and yields a beautiful, blue, fluorescent 
solution in ether. It is constituent of many Apocynee. 

The cortex of Hunteria corymbosa, Roxb., contains 0°3 per cent. of 
a crystalline alkaloid, which also forms crystalline salts, and gives a 
beautiful violet coloration with Erdmann’s and Fréhde’s reagents. It 
is a strong poison, and has a sharp, burning taste, even when diluted 
to 1:10,000. The cortex of Pseudochrosia glomerata, B1., also contains 
@ poisonous, crystalline alkaloid, and the above fluorescent compound. 

The cortices of Ochrosia (Lactaria) acuminata, Ackeringae, and 
Coccinea are rich in alkaloid constituents. Three products have been 
isolated, namely, a colourless, crystalline alkaloid soluble in ether, 
which is moderately poisonous, an alkaloid insoluble in ether but 
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soluble in amyl alcohol, which is best isolated as the mercurochloride, 
and also the above-mentioned fluorescent compound. These substances 
also occar in the seeds and the sap. The cortex of the stem of 
Ochrosia (Bleekaria) kalocarpa contains 1‘2 per cent. of alkaloids, 

The seeds of Kopsia flavida, Bl., contain no less than 1°85 per cent. 
of a homogeneous alkaloid, which is soluble in ether and readily pre- 
pared pure and crystalline; it likewise occurs in Kopsia arborea, BL., 
the leaves of which contain in addition a fluorescent substance. 
Kopsia (Calpicarpum) Roxburghii yields quite a different alkaloid, 
which causes tetanus. ‘The seeds and leaves of Kopsia (Calpicarpum) 
albiflorum contain an alkaloid, as also do Vinca rosea, L., and Alstonea 
(Blaberopus) villosa. 

Voacanga (Orchipeda) fetida yields a bitter alkaloid readily soluble 
in ether, and the fluorescent compound already frequently mentioned. 
Tabernemontana spherocarpa, Bl., also contains an alkaloid, and a 
wax-like compound, which is free from nitrogen and melts at 185°. 
Alkaloids are also present in Rhyncodia (Cercocoma) macrantha and 
in Chonemorpha macrophylla, Don, which is of interest, inasmuch as 
these species both belong to the Echitidie, the other members of 
which are free from alkaloids. 

IV. Cerbera odollam, Hamilt.—The sap, leaves, and cortex of this 
plant have no toxicological action, but the seed kernel contains, in 
addition to a non-poisonous fatty oil, the compound cerberin, which 
has a poisonous action on the heart. It resembles thevetin, thevetosin, 
and tanghinin, but is identical with none of them. It most nearly 
resembles the last-named substance, which is obtained from Tunghinia 
venenifera, Poir., the “test-plant” of Madagascar. Cerberin is free 
from nitrogen and crystallises well, and although decomposed by 
acids. is not a glucoside. It is insoluble in water, but dissolves readily 
in alcohol, chloroform, acetic acid, and 80 per cent. ether, and melts at 
165°. It gives a violet coloration with sulphuric acid, has a sharp, 
burning but not bitter taste,and is very poisonous. The seeds contain 
another very poisonous substance, which is readily soluble in water, 
alcohol, and amy] alcohol, but insoluble in chloroform, for which the 
name odollin is proposed. It is not precipitated by lead acetate, and 
gives the same colour reaction with sulphuric acid as cerberin. 

V. Laurotetanine, the Active Constituent of certain Lauracee.— 
Many of the Javan varieties of Lauracee contain, in addition to other 
not yet clearly defined bases, a crystalline alkaloid termed lawrotet- 
anine, which has a strong tetanic action on animals. It is contained 
in quantity in the cortex of the stem of Litswa chrysocoma, B)., and 
is sparingly soluble in ether, more readily in chloroform. It is pre- 
cipitated by sodium carbonate from solutions of its salts, but readily 
redissolves in an excess of potash or soda, and is precipitated by the 
usual alkaloid reagents. The freshly prepared alkaloid commences 
to crystallise after some days in stellate groups of needles; it gives a 
dark indigo-blue coloration with Erdmann’s reagent, a pale rose-red 
with pure sulphuric acid, and a reddish-brown with nitric acid. A 
base which seems to be identical with laurotetanine is also found in 
the varieties of Tetranthera, in Notaphebe, Bl., Aperula, Bl., and 
Actinodaphne, Nees. It is possible, also, that laurotetanine is identical 
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with the alkaloid discovered in 1886 by Eykmann in Huasia squarrosa, 
Z. et M., as the author has also found it in H. firma, Bl. 

Hernandia sonora, L., and H. ovigera, L., both yield an alkaloid 
closely resembling the bebeerine obtained from Nectandra, whilst 
Iiligera pulchra, Bl., contains laurotetavine. 

VI. Lhe Distribution of Hydrocyanic Acid in the Vegetable Kiagdom. 
—The leaves of Gymnema latifolium, Wall, an Indian Asclepiadea, 
contain large quantities of amygdalin, which can, however, only be 
obtained in the amorphous condition. The leaves do not contain any 
enzyme, and may, therefore, be distilled with water or dilute sulphuric 
acid without any hydrocyanic acid or benzaldehyde passing over. On 
the addition of emulsin, hydrolysis readily takes place. 

he fresh bark of many Javan forest trees gives off an odour of 
bitter almond oil. It was found that Pygium parvijlorum, T. et B., 
and P. latifolium, Miq., both contain amygdalin, which on botanical 
grounds was not improbable, as the species Pygiwm is closely related 
to Amygdalus. 

When the fruit of certain Javan Aroides (the genera Lasia and Cyrto- 
sperma) is cut, a strong odour of hydrocyanic acid is observed, and it 
was found on investigation that it is present in the free state. It 
also occurs in the leaves of these plants. It is found, however, in 
much larger quantity in a Javan tree knownas Pangium edule, Reinw., 
the seeds of which, after cooking in a certain manner, are looked on by 
the Malays as a valuable food. If this cooking is insuiicient, the 
seeds are a frightful poison, and are used in Java for killing fish and 
insects. It was found on investigation that all parts of the tree 
contain free hydrocyanic acid. Thus the leaves, on distillation, yielded 
0°34 per cent. which is equal to 1 per cent. on the dried leaves; 
in the other parts the proportion, although less, is still considerable. 
The amount of hydrocyauic acid is not constant, old Pangiwm leaves 
having been examined which only contained (045 per cent. 

The leaves and seeds of the Pangium contain a substance which 
reduces ammoniacal silver solution and Fehling’s solution in the cold, 
and whose solutions become dark-coloured in the air. Although no 
crystalline compound could be obtained with phenylhydrazine, it is 
probably a sugar, with which the hydrocyanic acid forms an unstable 
compound. ‘I'he seeds, which are originally white, gradually become 
dark, the hydrocyanic acid disappearing at the same time. 

The only poisonous constituent of the genus Hydnocarpus is also 
hydrocyanic acid. The fatty oils of certain species of Hydnocarpus are 
used externally in skin diseases, their value being possibly due to the 
antiseptic action of hydrocyanic acid. H. G. C. 


Coagulation. Preparation of Soluble Casein. By A. Bécuamp 
(Bull. Soc. Chim, [3], 4, 181—186).—The author takes exception to 
the undefined meaning of the word coagulation, as applied to the 
separation of the proteids from milk, under varying conditions, and 
describes the following method for preparing a soluble casein which 
is not coagulable by heat. Pure acetic acid is dropped into milk 
just drawn from the cow or goat, until the milk turns litmus- 
paper a pale pink, and the coagulum which soon separates out is 
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collected, and, after drying by a filter pump, is treated with ether to 
remove fat; it is then suspended in a volume of water equal to that of 
the original milk, and containing ammonium carbonate, and the 
mixture is filtered. To the limpid solution thus obtained, acetic acid 
is added exactly sufficient to precipitate the casein, which, by a re- 
petition of the above treatment, is obtained pure. 

The rotatory power of this substance in ammoniacal solution is 
{a} = —130°. It is soluble in water, 1 litre dissolving, on agitation 
for 56 hours, 1-005 grams, and the rotatory power of this solution is 
[a]; = —117°. A paste of casein and water softens at 70—80°, and 
appears to be quite soft at 90°, the water separated from this product 
contains 2°37 grams casein per litre; and, although the paste hardens 
on cooling, it is soluble in ammonium carbonate solution, and on pre- 
cipitation by acetic acid, manifests its original properties. Casein 
behaves like a feeble acid, its solutions redden litmus, and it forms 
compounds with the alkali metals and with ammonia which also 
redden litmus, and are neither precipitated by carbonic anhydride, 
nor by alcohol, nor by heating. Calcium caseinate behaves like 
calcium saccharate in becoming turbid on ebullition, and in the dis- 
appearance of the turbidity on cooling. The author ascribes the 
incorrect results hitherto obtained to the practice of boiling the milk 
before adding the acid, by which lactalbumin and galactozymase 
are precipitated as well. These substances are separated from the 
whey left after removal of the casein, by adding to it alcohol of 95° 
as long as a precipitate falls; the latter is collected and washed with 
alcohol of 80°, to remove lactose, and is then air-dried and suspended 
in water ; after some time, it is filtered, and the precipitate is washed 
with water as long as the washings give a precipitate with alcohol. 

Lactozymase is separated from the filtrate by the addition of alcohol 
and a trace of sodium acetate; it is soluble in water, and has the 
power of determining the dissolution of starch without subsequent 
hydrolysis ; it is coagulable by heat and then loses this property. 

Lactalbumin is obtained by dissolving the residue in dilute 
ammonium carbonate solution and precipitating by acetic acid; when 
it is suspended in water and heated to 100°, it contracts in volume 
and is no longer soluble in ammonium carbonate solution. 

T. GN. 


Proteids of Milk. By W. D. Hatursurton (J. Physiol., Ul, 
448—463).—Attention is drawn in this paper to the following 
oints :— 
¥ (1.) The principal proteid in milk precipitable by saturation with 
certain neutral salts or by acetic acid, should be called caseinogen. 
It may be most satisfactorily prepared free from impurities by a 
combination of the two methods just mentioned. The term casein 
should be restricted to the curd formed from caseinogen by the action 
of rennet. 

(2.) In the classification of proteids, casein should be grouped with 
other insoluble proteids, like fibrin and gluten, formed by ferment 
activity from pre-existing more soluble proteids. Caseinogen should 
be classified in a new group, made to include it and whey-proteid. 
These are very similar to the globulins ; the chief difference being 
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that their solutions are not coagulated by heat like the globulins, but 
only rendered opalescent. This opalescence, if the heating has not 
been continued too long, disappears on cooling. 

(3.) Lactalbumin is very similar in its properties to serum-albumin. 
Not only does it differ, however, from serum-albumin in its specific 
rotatory power, as has previously been shown, but in its behaviour on 
heat-coagulation, and in precipitability by certain neutral salts. 

(4.) Caseinogen and lactalbumin are the only proteids contained 
in milk. The proteid described as lactoglobulin does not exist; it is 
owing to the error of not recognising that the two salts, sodium 
chloride and magnesium sulphate, when both present to saturation, 
precipitate albumin, that this proteid has been supposed to exist. 
The proteids variously called lactoprotein, peptone, and hemi- 
albumose, do not exist in milk. This mistake has also arisen from 
faulty methods of analysis. 

(5.) The proteid called whey-proteid, which passes into solution 
simultaneously with the formation of the rennet curd, is not of the 
peptone or proteose class, but should be included with caseinogen in 
a new class of proteids allied to the glokulins. It differs from 
caseinogen in not being convertible into casein. 

(6.) When milk turns sour owing to the lactic acid fermentation, 
primary proteoses, chiefly proto-proteose, are developed. 

W. D. H. 

Note.—Hammarsten, in his text-book of Physiological Chemistry 
recently published, ulso recognises that caseinogen should not be 


grouped with alkali albuminates, as has hitherto been the case. He 
classifies it with the nucleo-albumins. W. D. H. 


Action of Lime Salts on Casein and on Milk. By S. 
Rineer (J. Physiol., 11, 464—477).—Casein, prepared by adding 
commercial rennet to milk, was found to be freely soluble in lime- 
water; on the addition of calcium chloride to this solution, a com- 
pound of casein is formed which is more soluble in cold than in hot 
solutions. A few drops of calcium chloride solution does not cause 
precipitation at all in the cold, but, on warming, a precipitate forms 
closely resembling a rennet curd, and, like it, it contracts, squeezing 
out a whey. On cooling this, however, it completely redissolves. 
Larger quantities of calcium chloride cause a precipitate in the cold, 
which increases when the mixture is heated. Sodium chloride in 0'5, 
1, and 2 per cent. solutions does not modify this action ; whilst lactose 
greatly aids the action of the calcium salt. 

Similar experiments were then tried with milk. Calcium chloride 
causes no curdling of milk at the atmospheric temperature (10° to 
15°), in this respect differing strikingly from solutions of casein in 
lime-water, from which 1 to 3 drops of a 10 per cent. solution of 
calcium chloride precipitates abundance of curd or sets the fluid to 
a jelly. Calcium chloride, however, abundantly precipitates curd 
from milk with the assistance of heat, the smaller the quantity of 
calcium chloride the higher the temperature required. Slight acidity 
favours, sodium chloride and to a less extent potassium chloride and 
magnesium sulphate hinder this action of calcium chloride. Hence 
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milk differs from casein dissolved in lime-water in respect to the 
action of sodium chloride. Lactose, which greatly favours the clot- 
ting of a lime-water solution of casein by calcium chloride, does not 
influence the clotting of caseinogen as contained in milk. 

Calcium chloride solution does not clot milk which has been pre- 
viously boiled and then cooled. Hence it is evident that the high 
temperature necessary in the experiments does not alter the caseinogen, 
and thus enable calcium chloride to precipitate it, but that the high 
temperature is necessary to enable calcium chloride to precipitate 
(combine with) caseinogen. 

Caseinogen can be prepared as follows :—10 per cent. acetic acid is 
added to milk; the resulting precipitate is washed with distilled 
water until the washings are neutral and free from calcium salts, 
The curd is rubbed in a mortar with calcinm carbonate, and distilled 
water added; the caseinogen rapidly dissolves, and the butter sepa- 
rates and floats on the top. Aftersome hours, the milky fluid below is 
siphoned off. Rennet clots this solution if a small quantity of calcium 
chloride is added, but not without. The rennet used (Crosse and 
Black well’s) contains a good deal of calcium, but this is either insuffi- 
cient, or in inappropriate form. But, although the fluid does not clot, 
the caseinogen is couverted into casein, which remains in solution, and 
this is at once deposited on adding calcium chloride, each drop pro- 
ducing an abundant deposit, insoluble in solution of sodium chloride, 
Sodium and potassium salts antagonise the clotting of caseinogen 
solutions, as in the case of milk; in the former case they lessen, too, 
the subsequent contraction of the clot. If phosphoric acid is essential, 
as Hammarsten stated, the minute quantity present in the prepara- 
tion of rennet must have sufficed, as none was added in the experi- 
ments. 

Calcium chloride solution precipitated caseinogen from its solution 
without the assistance of rennet; only larger quantities are necessary 
than is the case with solutions of casein. Lactose has no effect on 
the precipitation of caseinogen by calcium chloride. Corroborative 
results were obtained with caseinogen precipitated by saturating milk 
with sodium chloride. 

Among further differences between caseinogen and casein, the two 
following may be noted :— 

(1.) Casein is insoluble in a fairly strong solution of sodium 
chloride; caseinogen is soluble. 

(2.) Caseinogen precipitated by acetic acid and mixed in a mortar 
with calcium carbonate is freely soluble in distilled water. Casein 
similarly treated is insoluble. 

The process of ordinary curdling in milk by rennet is believed to 
consist of two parts :— 

(1.) The change from caseinogen to casein, produced by the 
ferment. 

(2.) The combination of the casein so formed with a lime salt, the 
precipitation of this compound being assisted by the lactose, but 

opposed by the sodium and potassium salts of the milk. These salts 
also lessen the degree of contraction of the clot, and hence a bulky 
clot instead of a compact one is obtained, W. Dz. H. 
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Digestion Products of Gluten-casein. By R. H. Cuitrrenpen 
and E. E. Surra (J. Physiol., 11, 410—434).—The methods of investiga- 
tion are essentially the same as those adopted in the similar researches 
of Kiibne, Chittenden, and others. Although it is questionable whether 
gluten exists in fresh wheat grains, it is nevertheless true that gluten 
is formed whenever wheat flour is mixed with water, and of this 
gluten the insoluble portion, characterised by Ritthausen as gluten- 
casein, is the most important constituent. The percentage composi- 
tion of this material (the average of analyses of seven preparations) 
may be contrasted with the numbers obtained by Ritthausen, and with 
the percentage composition of the casein of milk, as in the following 
table :— 


Gluten-casein. Casein of milk. 


Chittenden and a Chittenden and 


Smith. Painter. Hammarsten. 


53°30 52 ‘96 
7°07 7°05 
15°91 15 *65 
0°82 0 72 


On subjecting gluten-casein to artificial gastric digestion, it was found 
that solution occurs very slowly, probably the result of the prolonged 
washing with alcohol in its preparation. Artificial pancreatic diges- 
tion also proceeds slowly, but there is a more abundant formation of 
trve peptone, as compared with primary cleavage products (proteoses), 
than is the case with gastric digestion. The soluble products formed 
in each case bear essentially the same relation to the parent substance 
as the albumoses of albumin or fibrin do to the parent proteid. 
There are slight differences in minor reactions, but no essential 
difference in the general character of the products formed in this case, 
at least between the animal and vegetable proteid. Both yield by the 
action of pepsin acid a proportionately large amount of proteoses and 
a small amount of true peptone. The gluten-caseoses, both in com- 
position and reactions, show the ordinary proteose characteristics, and 
the composition of the individual products (proto-, hetero-, and 
deutero-gluten-caseose), as indicated by. the gradually diminished 
percentage of carbon, suggests that they are formed by a gradual 
process of hydration. W. D. H. 


Crystalline Vitellin and Vitelloses. By R.H. Cuirrenpen and 
J. A. Hartrwett (J. Physiol., 11, 435—447).—This research, carried 
out on the same lines as the preceding, confirms in the main the work 
of Neumeister (Abstr., 1887, 286); it was judged advisable to repeat 
the experiments, as vitellin (crystallised in this research from extracts 
of squash or pumpkin seeds by Drechsel and Grubler’s method) is 
the purest proteid obtainable. Scarcity of material prevented the 
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investigation of many points, but the general conclusion is that, in 
gastric digestion, the changes, as in the case of other proteids, are 
hydrolytic. in nature; proto-proteose, deutero-proteose, and peptone 
resulting from a series of gradual hydrations, as indicated by the 
gradually diminished percentage of carbon. The amount of hetero- 
vitellose formed was small. 

Attention was particularly directed to the percentage composition 
of the products, and the following table collects a few of the averages 


obtained :— 


C. N. 


inh cbeen Cbd ee we 51°60 ; 18 ‘80 
Proto-vitellose .. 00 cc cece cccecs 51°52 - 6°98 18°67 
Deutero-vitellose (1) .........- 50 42 6°74 18 °43 

* Sep ee 49 27 6°70 18°78 


The resulis agree very closely with those previously obtained with 
the globulin body, myosin, the composition of the myosinoses bearing 
almost exactly the same relationship to myosin as the vitelloses do to the 
crystallised globulin. A single experiment on tryptic digestion 
showed nothing noteworthy. W. Dz. H. 


Crystallisation of Hemoglobin. By S. M. Copeman (J. Physiol., 
11, 401—409).—This is a full account of experiments a preliminary 
notice of which has already appeared (Abstr., 1889, 1092). Among 
new points noticed, is the fact that some crystals of human hemo- 
globin were after the lapse of some months changed into crystals of 
hemochromogen. Hoppe-Seyler has previously prepared crystalline 
hemochromogen (Abstr., 1889, 788). 

Tt was found that, using the method of adding putrid serum to the 
blood, the hemoglobin crystals of the squirrel obtained were not the 
usual hexagons, but rhombic prisms. (Compare Halliburton, Abstr., 


1886, 637). W. D. H. 


Compounds of Hemoglobin with Carbonie Anhydride. By 
C. Bour (Chem. Centr., 1890, ii, 521; from Centr. Physiol., 4, 253— 
254).—As already communicated (Abstr., 1890, 1450), there are 
several compounds of hemoglobin and carbonic anhydride, containing 
varying proportions of the latter, but showing dissociation curves 
which are approximately similar. The author now describes the three 
following :—-carbohemoglobin, which contains about 3:0c.c. of carbonic 
anhydride per gram at 18° under a pressure of 60 mm. of carbonic 
anhydride; é-carbohemoglobin, which contains about 6°0 c.c. of carb- 
onic anhydride under the same conditions of temperature and pres- 
sure; f-carbohemoglobin, which contains about 1°5 c.c. of carbonic 
anhydride per gram. If hemoglobin is shaken with a mixture of 
carbonic anhydride and oxygen, both the gases are absorbed in the 
same manner as though each of the gases was present alone. The 
spectrum of these hemoglobin compounds appear to be the same as that 
of.oxyhemoglobin. The author concludes that the carbonic anhydride 
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and the oxygen combine differently and independently with the hemo. 
globin, and the possibility exists that arterial blood fully charged with 
oxygen may, nevertheless, absorb carbonic anhydride, J. W. L. 


Physiological Chemistry, 


Effect of Acetic Acid on Respiratory Changes. By A. 
Mattaves (Compt. rend., 111, 826—828).—Rabbits which had been 
subjected to tracheotomy were placed under artificial respiration, 
voluntary movements being prevented by injection of curarine. The 
products of respiration under these conditions were collected and 
analysed. A 3 per cent. solution of sodium acetate was introduced 
into the blood drop by drop, and the products of respiration were 
again examined. Before injection, the extreme values of the respira- 
tory ratio CO,/O were 1:04 and 0°77, but during injection, they sank 
to U'86 and 0°69 respectively, a result due to oxidation of the sodium 
acetate. During injection, the blood becomes alkaline, but afterwards 
again becomes acid. Part, and part only, of the energy of the acetate 
is used with profit to the organism, and in this respect acetic acid 
differs from the majority of food stuffs. C. H. B. 


The Specific Quantities of Oxygen in Blood. By C. Bonr 
(Chem. Centr., 1890, ii, 521—523; from Centr. Physiol., 4, 254—257). 
—As already intimated (Abstr., 1890, 1450), hemoglobin does not 
always absorb the same quantity of oxygen. Pursuing this investi- 
gation, the author has estimated the amounts of hemoglobin and of 
oxygen in blood taken systematically from dogs, the latter estimation 
being made after first shaking the blood with oxygen of constant tem- 
perature and pressure. The ratio between these two quantities has been 
named the specific quantity of oxygen of the blood. This ratio varies not 
only with different animals, but depends also on the exterior conditions 
under the will of the operator, and it varies further in the different parts 
of one and the same animal at thesame time. From these facts, it may 
be deduced that the oxygen present in the blood exerts a varying pres- 
sure, and that this pressure has a material regulating influence on 
the respiratory organs. Moreover, the variations in the pressure 
thus exerted occur within very small limits of time, and depend on 
the number of blood corpuscles which are influenced. In the author’s 
experiments, strong anemia was brought about when the arterial 
blood showed a constant and lower specific quantity of oxygen than 
before. A similar effect was produced by inhaling air poor in oxygen. 
On the other hand, suffocation produced an increase in the specific 
quantity of oxygen, and morphine exerted a like influence (compare 


preceding page). J. W. L. 
Influence of Proteid on the Digestion of Foods free from 

Nitrogen. By T. Rosennem (Pfliger’s Archiv, 46, 422—432),— 

In recent researches by Kumagawa (Virchow’s Archiv, 116), and 
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Hirschfeld (Abstr., 1889. 174) on metabolism, these observers stated 
that equilibrium is possible on smaller quantities of proteid food than 
has hitherto been considered possible. Their experiments, however, 
lasted for too short a time. for such a sweeping conclusion to be 
drawn ; and in the present research it is shown that in a dog, protefd 
food is not only valuable in itself, but that it aids the digestion of 
other foods which contain no nitrogen, such as carbohydrates and 
fats. The feces were examined for undigested residues of carbo- 
hydrates and fats, and it was found that these were always smaller 
when there was admixture of proteid in the food; aiso that these 
residues were smaller in direct proportion to the amount of albn- 
minonus material administered. 

These general results are supported by six series of analyses in 
which full details are given. W. Dz. H. 


The Influence of Glycerol and Fatty Acids on Gaseous 
Metabolism. By I. Munk (Pfliiver’s Archiv, 46, 303—334).— 
Numerous observations have been made on the question whether 
glycerol and fatty acids affect gaseous metabolism in any way, and 
particularly if they act as proteid-sparing or fat-sparing foods. 
. Scheremetéeffsky (Arbeit. physiol. Anstalt, Leipzig, 1869, 194) stated 
that in rabbits the intake of oxygen and output of carbonic anhydride 
_were correspondingly increased after two-grain doses of glycerol. 
Zuutz and v. Mering (Pfliiger’s Archiv, 32, 174) pointed out errors 
in Scheremetéeffsky’s methods and conclusions. They found the in- 
take of oxygen practically unaltered by the intravenous injection of 
glycerol. ‘Their experiments were, however, not performed on cura- 
rised animals, and it is possible that the increased discharge of 
carbonic anhydride observed might have been due to the muscular 
movements uf the animals. Under these circumstances, it was judged 
advisable to repeat these experiments, precluding the source of error 
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just alluded to, by curarisation, and to extend the research to include 
certain fatty acids. The apparatus used was a modification of the 
Zuntz-Réhrig respiration apparatus, which is fully described. The 
experiments were made on rabbits ; and the accompanying tables of 
analyses are averages obtained in each case from a number of obser- 
vations, each of which was for a period of 15 minutes. The glycerol 
was injected slowly into the jugular vein. 

These experiments show that during the injection, the intake of 
oxygen falls slightly, and the output of carbonic anhydride increases 
to a small extent, thus raising the respiratory quotient ; and the con- 
clasion is drawn that glycerol when burnt in the body protects from 
oxidation a fraction of the body fat. 

A similar series of experiments were then made, injecting sodium 
butyrate ‘instead of glycerol, and again the results may be given in 
tabular form :— 
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These experiments show that during the injection, the intake of 
oxygen increases, and the output of carbonic anhydride falls slightly ; 
the respiratory quotient therefore falls. Just as in the previous experi- 
ments with glycerol, none of the substance injected appeared in the 
urine; it was, taerefore, burnt in the body, and thus must pro- 
tect a small fraction of the body fat from oxidation. The increased 
intake of oxygen appears to be chiefly due to the increased frequency 
of the heart that the soap produces. The increased necessity for 
oxygen is seen when one notes that, whereas each molecule of glycerol 
requires 3$ mols. of oxygen for complete oxidation, a molecule of 
sodium butyrate requires 5 mols. of oxygen for the same purpose. 

A few experiments were then made with sodivm oleate ; the effect 
of doses similar to those given of the other substances just described 

roduced a rapid decrease of the gaseous exchanges, a weakening of 
the heart, then syncope and death. A dose of 0°04 gram of oleic 


PHYSIOLUGICAL CHEMISTRY. 347 


acid per kilo. of body weight produced no alteration ; a repetition of 
this dose caused a diminution of the gaseous exchanges by 75 per 
cent. 


Transfusion of Mixtures of Blood and Salt Solution. By J. 
MarsHatt (Zeit. physiol. Chem., 15, 62—70).—Transfusion of salt solu- 
tion is now so often used in medical practice, that it is important we 
should have an accurate knowledge of the process of blood regeneration 
that follows this procedure. Rabbits were bled until convulsions were 

imminent, and then a solution of one part of defibrinated blood to nine 
parts of 0°6 sodium chloride solution was injected; tables are 
given with enumeration of blood corpuscles, and percentages of 
hemoglobin before and at intervals after the operation. When re- 
generation was complete, the animals were_killed, but in no case was 
anything abnormal found at the autopsy. The blood corpnscles 
reach the normal number in a few days, but the percentage of hemo- 
globin is not normal for some days, in one experiment not until 15 days 
later. These results coincide closely with those of J. G. Otto (Pfliiger’s 
Archiv, 36, 67), who used no injection, but simply watched the 
course of regeneration after hemorrhage in rabbits. W. Dz. H. 


Amount of Dry Residue and Fat in Arterial and Venous 
Blood. By F. Réumann and J. Miinsam (Pfliiger’s Archiv, 46, 
38 3—397).—The statement was made by Bornstein (Zeit. Biol., 13, 
133) that the dry residue and fat in venous, especially portal, blood 
is greater than in arterial blood. In the present research, the blood 
was taken direct from the circulation of the living animal (dog), and 
no difference in the amount of dry residue could “be made out in the 
two varieties of blood taken from the femoral vein and carotid 
artery respectively. Such small differences as were observable fell 
within the limits of experimental error. If, however, stasis of the 
blood within the vessels is allowed to occur, the solid residue of 
venous blood rises. 

After hemorrhage, the specific gravity of the blood falls, but 
equally so in both arterial and venous blood. 

Comparative estimations of the amount of fat showed that there 
was no appreciable difference between the two varieties of blood. 
Portal bloud was, however, not investigated. W. D. H. 


Alkalinity of the Blood after Large Doses of Sodium 
Sulphate. By J. Swiateckt (Zeit. physiol. Chem., 15, 49—61).—C. 
Schmidt (Charakt. epid. Cholera, 1850) stated that in the algide stage 
of cholera the alkalinity of the blood is diminished, or it may become 
acid, and this observation has been, since his time, often confirnied. 
In order to ascertain whether this is merely dependent on excessive 
diarrhoea, various laxative drugs were administered by Mya and 
Tassinari (Virchow’s u. Hirsch Jahresb., 1887, i, 232), but their exa- 
mination of the blood gave no positive results. In the present 
research, doses of sodium sulphate, sufficiently large to make the 
blood very concentrated owing to excessive loss of water per rectum, 
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were given to dogs with the same object in view. The results ob- 
tained were— 

(1.) The alkalinity of the blood increases with its density as a con- 
sequence of the drug treatment. 

(2.) This occurrence can be explained by the greater transudation 
of acids than alkalis from the blood into tlhe alimentary tract, in 
accordance with laws of osmosis. 

(3.) The increase of alkalinity of the blood which follows the use 
of mineral waters cannot therefore be explained by a passing of basic 
salts into the blood from the alimentary canal. W. D. &. 


New Method of Hemato-alkalimetry. Relative Alkalinity 
of the Blood of Vertebrates. By R. I’rovin (Compt. rend., 111, 
828—830).—0°5 c.c. of serum is heated with water and a drop of 
an alcoholic solution of phenolphthalein, and the alkalinity is deter- 
mined by means of very dilute sulphuric acid (1: 1000). The 
alkalinity is due to salts, such as sodium hydrogen phosphate, sodium 
hydrogen urate, &c. 0°5 c.c. of serum is treated in a closed tube 
with more than sufficient sodium hydroxide to neutralise all the 
acids, and barium chloride is added in quantity more than sufficient 
to precipitate all carbonates, phosphates, and urates. The liquid is 
rapidly filtered, and the filtrate is titrated, the sodium hydroxide that 
has disappeared giving the real acidity of the serum. 

The estimation of water is likewise made with 0°5 c.c. of serum. 


The alkalinity of the blood of the vertebrates is practically the 
same in the same groups, but different in different groups. It is too 
small to be estimated in fishes, is high in mammals, and highest in 
birds, increasing, in fact, with the rapidity of respiration. The 
tortoise and the rabbit occupy abnormal positions ; the former show- 
ing even a higher alkalinity than birds, whilst the latter has less 
alkalinity than the frog. C. H. B. 


Formation of Lactic Acid in Muscles. By M. Werruer 
(Pfliiger’s Archiv, 46, 63—2).—Sarcolactic acid is the variety of 
lactic acid formed both during the activity of living muscle and 
during the rigor which accompanies the death of muscle. In cold- 
blooded animals, this acid passes, under certain conditions, into the 
urine (Marcuse, Nebelthan). During rigor mortis, the percentage of 
glycogen in the muscle diminishes, the possibility that this is due to 
putrefaction being excluded. This last conclusion is opposed to that of 
R. Bohm, who states that the glycogen remains unaltered in amount 


during rigor (Pfliiger’s Archiv, 23). W. D. H. 


Formation of Lactic Acid in Muscles. By R. Boum (Pfliger’s . 
Archiv, 46, 265--266)—In answer to the preceding paper, thie 
author reaffirms his previous statements. W. Dz. H. 


The Influence of drinking large quantities of Water on the 
Excretion of Uric Acid. By B. Scnénporrr (Pfliiger’s Archiv, 46, 
529—551).—After a very complete summary of the literature relat- 
ing to the influence of various drugs and other agents on the excre- 
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tion of uric acid, the paper is more particularly concerned with the 
influence of taking large quantities of water on the excretion of the 
acid. Several investigators, especially Genth (Unters. ti. d. Hinfluss d. 
Wassertrinkens a. d. Stojfwechsel, Wiesbaden, 1856), have stated that 
such a procedure, whilst increasing the total output of nitrogen (a 
statement since confirmed by many physiologists), diminishes that of 
uric acid. Genth, and those who agree with him on this latter point, 
nsed for the estimation of uric acid the very imperfect method of 
Heintz; in the present research, which was carried out on the 
author's own person, uric acid was estimated by the Fokker-Sal- 
kowski process. The total nitrogen was estimated by titration with 
mercuric nitrate. The outcome of the experiments is that whilst 
the total nitrogen is increased, the drinking of large quantities of 
water has practically no influence on the uri¢ acid. 

Observations were made daily, and the following table gives the 
average amounts of water taken and of uric acid excreted per diem. 


Condition of experiment. Total’ nitrogen. Uric acid. 
Ordinary diet -. 185 grams. 1:18 grams. 
Ordinary diet + 2000 c.c. water.. 20°4 _,, O93 i, 
Ordinary diet + 4000 c.c. water.. 20°6 _,, i. ae 
Ordinary diet + 1000 c.c. water.. 231 ,, iy, aa 

W. D. H. 
Sweat of the Horse. By F. Smira (J. Physiol., 11, 497—503).— 
The composition of the secretion of horse’s sweat was investigated 
because debility follows excessive sweating in these animals. The 
explanation probably is that proteids leave the system in the sweat of 
horses (see also Leclerc, Abstr., 1888, 1320). The excretion can be 
kept under control by the process of clipping horses in the winter. 
500 c.c. of the secretion was collected ; it was alkaline, and was 
found to have the following percentage composition :-—— 
943776 
Serum albumin .... 0°1049 
Organic matter.. ose Serum globulin .... 03273 
Fat 0:0020 
( Chlorine -- 0°3300 
0°0940 


Ash ..........++ 5°0936< Phosphoric acid .... 
Sulphuric acid...... 


Peptones and albumoses are absent, so also is sugar. The amount 
of proteid is much increased when tie horse is in “ bad condition.” 
The small amount of fat formed probably indicates that the material 
investigated was really sweat, and not sebum. Ether extracts from 
the sweat an organic, crystalline substance, which is not benzoic acid, 
but the exact nature of which was not definitely determined. The 
mineral substances are nearly ten times larger than the organic. the 
two most prominent metals being potassium and sodium, There 
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would appear to be a close connection between the amount of these 
salts excreted by the skin and by the kidneys, for during work, when 
the skin is active, less potash and soda are eliminated in the urine 


than during rest. W. Dz. H. 


Excretion of Nitrogen in Sweat. By P. Arcurinsxy (Pfliger’s 
Archiv, 46, 594—600).—It is shown that there is an increase of the 
output of nitrogen during excessive muscular work ; and that, more- 
over, the sweat poured out during such work contains more nitrogen 
than it normally does. 

No reference is made to the experiments of North (Abstr., 1886, 
569), of which these are merely confirmatory. W. Dz. H. 


Influence of Muscular Work on the Output of Urea. By L. 
Bueisrrev (Pfliiger’s Archiv, 46, 601—607).—The urea in the urine 
obtained in one of Argutinsky’s series of experiments (preceding 
abstract) was estimated by the method introduced by the author and 
EK. Pfliiger (Abstr., 1890, 308). Represented by curves, the output 
of total nitrogen and of urea are shown to be closely parallel; the 
increase of both is most marked during the day of the work (walk- 
ing), and it was not until three days afterwards that they reached the 
normal level. W. D. H. 


The Relation of Dextrose to the Proteids of the Blood. By 


F. Scuenk (Pfliiger’s Archiv, 46,607—615).—I£ dextrose is added to 
blood, serum, or solutions of proteids, and the fluid is boiled and 
filtered to separate the proteids, a portion only (often less than half) 
of the sugar is discoverable in the filtrate and washings of the coagu- 
lum. If the clot is washed with water and with alcohol until no 
reducing substance passes into solution, and the clot is then boiled 
with dilute hydrochloric acid, a reducing substance passes into solution 
in quantities corresponding with the amount of sugar formerly lost. 
lt is, therefore, probable that, during coagulation, some of the 
dextrose combines with the proteids. W. D. H. 


Diamines and Cystinuria. By L. v. Uprinszxy and E. Baumann 
(Zeit. physiol. Chem., 15, 77—92).—In a previous communication 
(Abstr., 1889, 1024), it was shown that the urine and feces of patients 
suffering from cystinuria contain diamines (ptomaines), and that their 
formation is the result of bacterial activity in the intestinal canal. 
The cystin, on the other hand, is the result of disordered metabolism. 
In dogs, it is possible to produce a sort of artificial cystinuria; on 
administering halogen substitution products of benzene to these 
animals, mercapturic acid (from cystin) is passed in the urine in 
combination with glycuronic acid; this, however, does not occur in 
the human subject. A possible explanation of the association of 
cystinuria with diaminuria is that the diamines produced in the 
intestine unite with cystin in the tissues (which under normal cir- 
cumstances is further metabolised); and that this compound is dis- 
sociated during the act of secretion in the kidneys. In order to see 
whether this will hold, dogs were fed on diamines, and their urine 
examiued. The first diamine used was ethylenediamine ; 1°5 grams 
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of this was given to a dog, but the search for it in the urine passed 
subsequently gave a negative result. The method employed in the 
isolation of diamines from the urine was that of forming benzoyl 
compounds of these substances (Abstr., 1888, 1296). A larger dose 
was then given, namely, 3°6 grams, and 0°4 gram of dibenzoylethylene- 
diamine was separated from the urine. No trace of the base was 
found in the feces. Cystin was absent from the urine, or at least 
there was no more lead sulphide formed on boiling the urine with 
sodium hydroxide and lead acetate than normally is the case. 

With tetramethylenediamine (putrescine), the results were the 
same; with a large dose, 3 grams, a mere trace (0°05 gram) of the 
benzoyl compound was separated from the urine. 

With pentamethylenediamine (cadaverine), the results were also 
practically the same. The specimen of the base used was found to 
consist of two isomerides; the one with the higher melting point was 
the least abundant, but in the smal] amount of the benzoyl compound 
separated from the urine, it was the more abundant, being seemingly 
less readily destroyed in the organism. Such experiments entirely 
negative the idea that the cause of cystinuria is the formation of 
diamines in the alimentary canal. The possibility, however, remains 
that some other unknown substance accompanying the diamines may 
act in this way. If this hypothesis is correct, and if this substance 
is produced by bacteria, anti-bacterial drugs should lessen the amount 
of cystin in the urine. Mester hus already shown (Abstr., 1890, 189) 
that salol and sulphur have no such effect. In the present research, 
the influence of washing out the large intestine of patients suffering 
from cystinuria, with large quantities of water, was observed. The 
cystin in the uriue was estimated as benzoylcystin, and its amount, 
and also the amount of diamines in the urine, remained practically un- 
altered. The estimation of oxidised and non-oxidised sulphur, 
by Mester’s method (Abstr., 1890, 189), confirmed this conclusion. 

The question of the relation of cystinuria to diaminuria is, there- 
fore, at present unanswered. W. D. H. 


Absorption of Mercury Salicylate. By L. Boum (Zeit. physiol. 
Chem., 15, 1—36).—Much of the present paper is a dissertation on the 
methods of detecting and estimating mercury in organic mixtures like 
the urine and feces. The methed adopted in the research is a modi- 
fication of that of Winternitz (Arch. exper, Path. u. Pharm., 25, 225). 
Doses of mercury salicylate were given to a cow, but no mercury was 
found in the urine or milk. An experiment was then made on a dog; 
the urine, bile, blood, faeces, and tissues, were examined. 1°5 grams of 
mercury salicylate (containing 0°85 gram of mercary) was given. Of 
this the feeces yielded 0-4; the remainder was absorbed, and found 
either in the tissues or excretions. Comparing this with previous 
similar researches with non-poisonous doses of calomel, the conclusion 
is drawn that much more mercary can be absorbed into the system 
from the salicylate than from calomel. . D. H 
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Chemistry of Vegetable Physiology and Agriculture. 


Apparatus for the Manufacture of Pure Yeast. By A. Fery- 
Baca (Bull. Soc. Chim. (3), 4, 113—116).—The apparatus consists of 
a tinned-copper cylinder provided with a movable head, which can be 
adapted hermetically to the body by means of screw clamps and a 
caontchouc washer ; through oritices in the head, tubes pass by which 
steam can be passed into the vessel, as also filtered air, which makes 
its escape into the liquid from small orifices in a flat coil at the base 
of the cylinder. The clear wort is boiled in the vessel, and steam is 
passed through to completely sterilise it; all the orifices are then 
closed by tubes containing coiton-wool ; on cooling, the yeast is suwn, 
and while growing a current of filtered air is driven through the 
spiral, so that the fungus is grown under aérobiotic conditions. The 
yield obtained is very good ; a wort derived from 3 kilos. of malt at 
63—65° furnishing a crop of 300 grams of pressed yeast in eight 
days. T. G. N. 


The Nitrifying Process and its Specific Ferment. By P. F. 
Frankianp and G. C. Frankianp (Proc. Roy. Soc., 47, 296—298).— 
Nitrification was induced in an ammoniacal solution by means of a 
small quantity of garden soil, and then carried through 24 genera- 
tions. Gelatin plates were prepared from several of the generations, 
and the resulting colonies inoculated into ammoniacal solutions, but 
in no case did nitrification ensue. 

Experiments were then made to isolate the nitrifying organism by 
dilution with sterilised distilled water. When an attenuation of 
1 part of original solution in 1,000,000 had been reached in three 
different cases, the liquids thus produced behaved as follows: One 
nitrified but refused to grow in gelatin-peptone ; another produced a 
growth but would not nitrify; whilst the third did both. It was thus 
shown that the organisms were reduced tv two, one of which caused 
nitrification. Under the microscope, this appeared to be a bacillus 
scarcely longer than broad. Although it will not grow in gelatin 
when inoculated trom dilute media, it produces a characteristic slow 
growth in broth, which nitrifies ammoniacal solutions, and also grows 
in gelatin. The form of the organism from the broth is slightly 
different from the original organism, but the identity of the two is 
established by the former returning to the original form when grown 
again in ammoniacal solution. J. W. 


A Bacteria-killing Globulin. By E. H. Han«ry (Proc. Roy. Soc., 
48, 93—101).—The results described in this paper were arrived at 
by the author while trying to discover the nature of the substance to 
which the bacteria-killing powers of the blood serum is due. Hialli- 
burton’s cell-globulin-8 was extracted from the lymphatic giands of 
an animal by sodium sulphate solution. It was found to have the 
power of killing anthrax bacilli, which property seems to dis- 
tinguish it from fibrin ferment. This bacteria-killing power is of 
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the same nature as that possessed by blood serum, which, therefore, 
probably acts in virtue of the same or of some allied substance. 
From his experiments, the author further concludes that, inasmuch as 
it is possible to obtain from the cells that are, or can become, phago- 
cytes, a substance having bacteria-killing powers, it may be supposed 
that phagocytes can not only kill microbes that they have ingested, 
but also do this by breaking down, and liberating their contents. 
) J 


. Ww. 
Antiseptic Action of Methylene Fluoride. By C. CHaxrié 
(Compt. rend, 111, 748—750).—Methylene fluoride prevents the 
development of the pyogenic bacterium of urine and kills the bacteria 
already developed. It has no irritating action on the digital membrane 
or mesentery of a frog. 
Acquisition of Atmospheric Nitrogen by Plants. By W. O. 
Arwater and C. D. Woops (Amer. Chem. J., 12, 526—540).—The ~ 
authors describe a very large number of experiments with peas, oats, 
and corn, which confirm the view that nitrogen is readily absorbed 
from the atmosphere by these plants, when treated with “ soil- 
infusion,” and that the gain of nitrogen is dependent on the number 
of root-tubercles which the application of “ soil-infusion” induces. 
(Compare Lawes and Gilbert, Abstr., 1889, 814, and Phil. Trans., 
1889, 1—107.) G. T. M. 


Fixation of Gaseous Nitrogen by Leguminose. By T. 
Scaroesine, Jun., and E. Laurent (Compt. rend., 111, 750 —753).— 
Leguminose were grown in closed vessels, so arranged that the gases 
introduced and withdrawn (air, carbonic anhydride, nitrogen, and 
oxygen) could be accurately measured and analysed. When the legumes 
had been watered with an infusion of nodosities from other plants of the 
same order, there was an absorption of nitrogen much greater than 
could be attributed to errors of experiment. Where the legumes had 
not been inoculated in this way, and, consequently, were free from 
nodosities, no such absorption of nitrogen was observed. The results 
obtained by direct measurement, therefore, agree with the result 
obtained indirectly from gravimetric analyses. 

Berthelot (ibid., 753) regards these results as a final proof that, 
under the influence of microbes, legumes can utilise and fix the 
gaseous nitrogen of the atmosphere. C. H. B. 


The Fungus-symbiosis of the Leguminose. By B. Fraxx 
(Landw. Jahrb., 19, 523—640).—A large part of the paper is devoted 
to the description and discussion of experiments and microscopic 
observations relating to the mode of acquisition of organisms by legu- 
minous plants ; the cultivation of the organisms, their relations to the 
plants, and the réle of the infected plant, &. 

In order to ascertain the influence exerted by the organism (which 
he terms Rhizobium leguminosarum), quantitative experiments were 
made with beans, peans, and lupins, grown in ignited sand, in sandy 
soil,and in humous soil. In some experiments, the soil was sterilised, 
in others it was seeded with soil organisms, and to some nitrate was 
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applied. The results of the experiments, as well as those obtained 
with oats and rape, are given in the following table. Three or four, 
or more, pots were used for each ‘experiment ; at the conclusion the 
soil of all the similar pots was mixed; and the produce was also 
united and mixed for analysis. The soils used for microbe seeding 
were :—Sandy soil (3 and 16), bean soil (4), pea soil (9), meadow 
soil (17), and lupin soil (18). 4 grams of soil was given to each pot, 
for the purpose of seeding. The amount of soil used for each experi- 
ment (not pot) is given at the headings of each series. 


Nitrogen (grams). 


At commencement. At conclusion. 


Seeding or 
nitrate. 


Seeds. | Total. Soil. Produce. | Total. a ed 


Soil. 


Beans in Sandy Soil (12 kilos.). 


"1622 _- 1 
1622 _ 1 
"1622 0-0012 . l 
“1622 0 0228 1 


*2290 | 3°7813 | 0°1038 
“2290 | 2°6820 | O-°ll74 
"2302 | 1°3410 | 0°1560 
"2518 | 2°5l28 |) 0°1203 


44°188 | 12° ‘ 2" 14°973 
64°412 | 12° . 2" 15°344 


Peas in Ignited Sand. 


_— 0-036 - 
0-119 “Ca 0°149 _ 
0-004 y 0°028 ad 


- 07 ‘ 6°750 0° 
_ “07: 6 °822 6°750 0 °332 


LIupins in Ignited Sand. 


_ 0°02s 0°028 0°041 
0°225 . 0 *260 0°094 


Lupinus in Sandy Soil (18 kilos.). 


0°035 “4385 0°361 2°732 
0°042 *782 0°14 3°424 
042 "732 , 0°300 2°746 
9°042 512 “4 0°304 3°747 
0-042 “783 0°777 5°181 


t Sterilised and seeded. ¢ Nitrate. 
§ One pot less than 15—18; 15 kilos. of soil, 
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| Nitrogen (grams). 

oak = At commencement. At conclusion. 

(grams). 

‘ Seeding or P Gain or 
| Soil. nitrate. Seeds. Total. Soil. Produce. | Total. less. 


Oats (19) and Rape (29) in Heavy Loam (8°8 kilos.). 


12-015 
11 °377 


0°487 
0 377 


11 °528 
11 000 


10 °398 


10 °384 _- 0-014 
10 *387 


10°384 - 0°003 


) and Bare Soil (22) (Sandy Soil 12 kilus.). 


1°131 


0°070 
0-908 


21 | 8-480 | 1154 - 


1°224 2°172 
2-06 


2°356 
1°154 2° 


062 


— | 1-154 _ 


With regard to beans, the growth was always only slight in poor 
soil, whether microbe-seeded or not; beans therefore resemble 
non-leguminous plants. The fungus in symbiosis with beans has the 
character of a parasite, and is fed by the plant without assisting it in 
return. Lupins assimilate a small amount of nitrogen when free 
from organisms, but much more when seeded. Peas are only able 
to fix nitrogen when microbe-seeded, or when grown in soil, or in 
sand containing organic matter (compare Abstr., 1890, 1020). In 
every case (except those of peas grown in sandy soil) there was a 
gain of nitrogea in the soil. The gain which takes place in bare soil 
(Experiment 22) is attributed to the presence of alge under the 
influence of light and moisture. The results obtained with oats and 
rape are given in support of the author’s view that the power of 
assimilating free nitrogen by plants is not confined to the Legumi- 
nose, but is as general as the assimilation of carbonic anhydride. 
The nodule-organisms could not be cultivated except in nilrogenous 
menstrua, and are, therefore, assumed to be incapable of assimilating 
nitrogen. The high percentage of nitrogen in the nodules, and the 
presence of starch in them, indicate that the building up of proteids 
tukes place in them. At the same time, it is hardly con- 
ceivable that the fixation of free nitrogen takes place in the under- 
ground organs of the plant. It might be suggested that nitric 
nitrogen is formed, which yields proteids with starch; but the 
fact that no nitrates or nitrites could be detected (by diphenylamine) 
in the nodules, although nitric acid was found in the roots of peas 
(but not lupins), is opposed to this view. On the other hand, 
amides occur in all parts of the plants, and also in the nodules; and 
it is probable that in the first instance, the free nitrogen of the air 
combines with the elements of a non-nitrogenous carbon com- 
pound present in the leaves, where it is first produced, to form an 
amide, and that this finds its way into the nodules, where it reacts 
with starch and yields proteids. The fixation therefore, takes 
place in the leaves. 
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The author considers that there is only one nodule organism, 
common to all leguminous plants, and that it is present in all natural 
soils, although in varying amounts (compare Hellriegel and Wilfarth, 
Ber. deut. bot. Ges., 7, 138). N. H. J. M. 


Nore.—Prazmowski’s experiments with pure cultivations of 
nodule-organisms from peas indicate that the organisms have the 

ower of assimilating free nitrogen, in absence of any other source, 
although the amount of nitrogen assimilated by the orgunisms apart 
from the plant is only small. In view of the great change which the 
organisms undergo in symbiosis with plants, the difference is not 
remarkable (Landw. Versuchs-Stat., 38, 55). N. H. J. M. 


Nature of Reserve Cellulose and its Mode of Solution during 
Germination of Seed. By Reiss (Ann. Agron., 16, 478—480 ).— 
The cellulose forming the thickened walls of the albuinen (botanical) 
containing cells of many seeds dissolves during germination, and 
assists in the nutrition of the young seedling; it is, therefore, called 
reserve cellulose. In date seeds, it is the portion of the cell-wall 
nearest the cell-centre which dissolves ; in asparagus seeds, the middle 
layer between neighbouring cells and the inner layer next the proto- 
plasm both dissolve; garlic seeds are similar, but the thickened 
walls have innumerable fine branching canals, which the author calls 
canals of corrosion, and which facilitate the solution. Even in seeds 
whose cell-walls are not thickened, the cellulose dissolves, com- 
mencing at the middle layers and proceeding towards the internal 
linings. In other seeds (balsam, monkshood, cyclamen, for example), 
this reserve cellulose is replaced by an amyloid substance, which also 
is traversed by canals of corrosion and dissolves. It is more solubie 
in 50 per cent. nitric acid than reserve cellulose. Reserve cellulose 
cannot be separated by Hofmeister’s process for “ crude fibre,” since 
a portion dissolves in ammonia. The product of its hydrolysis 
(studied in the “albumen” of Phytelephas) with sulphuric acid is 
seminin, a levogyratory substance or mixture; the dextrins of 
ordinary cellulose formed in the same way being dextrogyratory. 
Submitted to further hydrolytic treatment, seminin gives a new 
sugar, fermentable, reducing, and dextogyratory, which the author 
calls seminose. 

Seminose gives with phenylhydrazine acetate, in the cold, a colour- 
less hydrazone sparingly soluble in water; it gives also an isonitroso- 
compound in fine, colourless crystals, analogous to the compound 
Rischbieth obtained with galactose, but not with dextrose, levulose, or 
arabinose. Seminose is precipitated by lead acetate in neutral 
aqueous solution, and this, according to the author, distinguishes it 
from Fischer and Hirschberger’s mannose, the only other known 
sugar giving a slightly soluble phenylhydrazone; mannose is pre- 
cipitable only by ammoniacal lead acetate. The abstractor to the 
Aun. Agron., however, points out that Fischer and Hirschberger have 
recently found that mannose is rapidly precipitated from strong 
solntions by lead acetate, and that these authurs consider seminose 
to be identical with manrose. Seminin exists ready formed in the seed 
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of Phytelephas ; it has been obtained by saccharifying the reserve cellu- 
lose of seeds of date, Chamerops, Ledoicea, Elais guineensis, Allium cepa, 
asparagus, Iris pseudoacorus, fennel, coffee, and nux vomica. The 
seedlings contain only ordinary cellulose, the reserve cellulose having 
been perhaps transformed into seminose during germination. 
Seminose, however, was not discovered in germinating date seeds, 
but plenty of (probably) dextrose. Hydrolysis of the amyloid substance 
of balsam, monkshood, primrose, and peony seeds gave dextrose, not 


seminose. J. M. H. M. 


Conversion Products of Starch. By A. Marcaccr (Bied. Cenir., 
19, 792; from Staz. sper. agr. ital., 18, 618—619).—Potato starch, 
even in quite ripe potatoes, becomes converted into cane-sugar; and 
barley and wheat grains, in germinating, double the amount of cane- 
sugar at the expense of the starch they originally contained. Samples 
of potato meal and finely-cut potatoes were dried, some in the sun, 
and some in a drying oven at 45°; an increase of cane-sugar was 
observed in the artificially dried potato; in the cut potatoes, the 
amount of sugar was more than doubled when dried at 45°. In ger- 
mination, potatoes gain saccharose ; the starch is probably converted, 
first into saccharose, and then into glucose. The formation of dextrin 
is not necessary. 

Starch is formed by the elimination of water. Unripe wheat 
grains contain much glucose and sacchavose ; when the same amount 
of grains were examined after being dried in the sun, the sugar had 
disappeared, and was found to be replaced by starch. 

N. H. J. M. 


The Presence of Cholesterol and a Soluble Carbohydrate in 
Melon Seeds. By C. Forti (Chem. Centr., 1890, ii, 581—582; from 
Staz. sperim. agric. ital., 18, 580—588).—Determinations of the 
amonnt of phosphorus in the ether extract of the seeds of melons 
showed it to be present in the proportion of 0°0189 to 0-U2 per cent. 
lt exists as lecithin, and is equivalent to 0°494 to 0°526 per cent. of 
the latter. Adopting the views of Schulze and Steiger (Abstr., 1889, 
645), that the substance should be extracted with alcohol in order to 
obtain all the lecithin, the author found 0°024 per cent. of phosphorus, 
equivalent to 0°629 per cent. of lecithin. The seeds contain about 
49 per cent. of oil, which is almost free from free fatty acids; the 
distillate of 25 grams neutralised 3°2 c.c. of decinormal barium hydr- 
oxide solution. 

Having saponified the fat with sodium hydroxide, the dry soap was 
treated with ether, which extracted a substance, soluble in alcohol; 
this crystallised in yellowish, fatty scales, and did not consist 
entirely of fat and wax. When treated with alcoholic potash, 
a non-saponitiable residue was left, which proved to be cholesterol. 
It melted at 160°, contained 1 mol. of water of crystallisation, and 
has the formula C,,H,O,H,O ; the water separates at 100°. A minute 
portion of this cholesterol, when treated with a drop of nitric acid and 
evaporated to dryness, left a yellow residue, which became coloured 
bright red by ammonia; the coloration was intensified by the addition 
of sodium hydroxide. The chloroform solution was coloured brown by 
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sulphuric acid, the coloration changing to violet and finally yellow 
after atime, whilst the suiphuric acid layer became reddish-brown and 
fluoresced. The chloroform solution, when shaken with a little ferric 
cbloride and hydrochloric acid and evaporated to dryness, left a yellow 
residue, which, when again treated with chloroform in the cold and 
then gently warmed, became violet, and left a dirty-green residue on 
evaporating to dryness. The specific rotatory power of the substance 
in chloroform solution was [a]p = 14°17. 

The acetyl derivative, C.,H,;"UAc, crystallised from absolute alcohol in 
lustrous plates melting at 170—173° to a lemon yellow fluid. When 
boiled with potash, potassium acetate and the original cholesterol are 
obtained. The acetyl derivative of cholesterol from bile crystallises in 
needles and melts at 111°. The benzoyl derivative is very slightly 
soluble in alcohol, and separates from the solution, on cooling, in small 
crystals which melt at 172—174°. These properties of this cholesterin 
differ from those of the better-known cholesterol, and require further 
investigation. 

The soluble carbohydrate of melon seeds is dextro-rotatory, even 
after treatment with acids, and appears to belong to the galactan 
group. It forms an amorphous, yellowish-white, very hygroscopic 
powder. After boiling with hydrochloric acid, the phenylhydrazine 


derivative of the product was prepared ; this melts at 184—186°. 
J. W. L. 


Amount of Theine in Tea. By B. H. Paut and A. J. Cowntry 
(Pharm. J. Trans., [3), 21, 61).—Believing that the amount of theine 
in tea has commonly been understated, owing to defective methods of 
determination, the authors have made a further series of analyses. 
Eight samples, purchased at grocers’ shops in the ordinary way, yielded 
from 2°93 to 3°93, average 3°39, per cent. of theine calculated on the 
dried tea. Four samples of China tea gave 2°42, 3°50, 3°63, and 3-78 
per cent. respectively. Four samples of cheap Japan Congou averaged 
2°80 per cent. theine, but as much as 4°10 per cent. was found in a 
Java tea. Japan and China teas appear, therefore, generally inferior 
as regards content of theine to Indian or Ceylon teas, which, on the 
other band, are approached by Java tea. In these analyses duplicate 
determinations of the theine were made with magnesia and with lime 
—the only methods that are trustworthy. R. R. 


Acidity of Potato Starch. By Saare (Ann. Agron., 16, 471).— 
Most samples of potato starch are slightly acid, and the acid is said 
to increase with age, but the author believes that perfectly neutral 
starch can be obtained, and that it will, if properly dried, keep with- 
out developing the slightest acidity. Discussing the source of the 
acid, the author remarks that potato-juice is naturally acid, and that 
the starch, if imperfectly washed, will retain some of this; that lactic 
and butyric acids may be developed by bacterial fermentations during 
manufacture ; and that sulphuric and sulphurous acids are sometimes 
used in the process of manufacture. The acid, whatever it is, cannot 
be perfectly removed by washing with pure water, but if hard water 
be used, the acid becomes neutralised by the lime. J. M. H. M. 
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Maize dried in the Field and as Silage. By H. P. Arussy and 
W. H. Catpwe.t (Bied. Centr., 19, 753—'756; from Agric. Science, 4, 
119—146).—A maize field, manured with farm-yard manure, Carolina 
phosphate, and blood meal, was divided into three parts, the produce 
of two divisions put into two silos, and that of the third division kept 
for a month on the field to dry. The one silo was filled quickly (one 
day) and contained 17,000 kilos.; the second was filled slowly (seven 
days), and contained about 15,600 kilos. The weight of the hay was 
4300 kilos. 

The maize put into the silos had the following composition; (1) 
refers to the quickly and (2) to the slowly filled silo :— 


Non- Crude Non-nitrogenous 
Water. Ash. Proteid. proteid. fibre. extract. Fat. 


1. 7690 1:97 1°63 O15 - 516 13°42 0°77 
2. 76°26 1:43 1°44 0°30 5°65 14°26 0°66 


The temperature rose quickly at first, especially at the surface, and 
more in the slowly-filled silo than in the other one. The following 
table shows the total amount of produce (in kilos.) in the two silos 
(1 and 2, as befure) and of hay (3) :— 


Dry Non- Crude Non-nitrogenous 
substance. Ash. Proteid. proteid. fibre. extract. Fat. 
1. 3920 333 277 27 876 2276 131 
2. 3713 238 228 48 832 2284, 104 
3. 2677 195 176 26 617 1579 82 


Experiments were made with two Devonshire bullocks to determine 
the digestibility of the different preparations, the food being given for 
seven days before the experiments began. Samples of food and feces 
were taken daily for analysis, and the animals were weighed each day 
before and after drinking. The amounts given were: silage, (1) 
20°412 kilos., (2) 15°889 kilos. of fresh, or 5°655 and 4°662 kilos. of 
dry substance ; hay, 7265 or 5°263 kilos. of dry matter. The results 
show that the dry substance of the maize hay is the most readily 
digested, and that that of the silage from the slowly filled silo is the 
least digestible. The digestibility of the proteid is nearly the same 
in each case, whilst the fat of the hay seems to be less digestible 
than that of the ensilage. The variation in the digestibility of the 
dry substance is chiefly due to differences in the digestibility of the 
crade fibre and the non-nitrogenous extract. The results are given in 
tables, together with those of Woll and of Sturtevant. The results 
do not indicate any great difference of digestibility between maize 
ensilage and maize hay. 

The ensilage lost (in the silo) half as much dry matter and two- 
fifths as much proteid as the hay lost; but a quarter of the proteid 
was converted into non-proteid. The hay lost 14 per cent. of crude 
fibre; no such loss was observed in the case of the ensilage. 

N. H. J. M. 

Wine Analyses. By E. Bossnarp (Zeit. anal. Chem., 1890, 551— 
556).—The results are given of the analysis, by the usual methods, 
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of 24 specimens of wine from the Valtellina, 24 from the Coire 
Valley, 5 specimens of Medoc (1883—1887), and 4 Tuscan wines. 
The composition of the Valtellina wines does not differ notably from 
that of other red wines, the alcohol ranging from 7°83 (in a cheap 
specimen of Veltliner) to 1443 vols. per cent. (in a fine Valgella), 
with an average of 10°97, and the solid residue from 17°24 to 26°45 
(average 23°0) grams per litre. The ash of several of the varieties 
contained much manganese. > 

The wines of the Coire Valley are, on the average, less alcoholic 
(max. 11-44, min. 8°01; average 9°73), but contain rather more ex- 
tractive matter (max. 25°61, min. 19°86 ; average 24°05). In compo- 
sition they show considerable resemblance to Burgundy, and, if more 
carefully fermented, they would take a much higher position than 
they do at present. M. J. S. 


Analytical Chemistry. 


Iodometric Estimation of Acids and Alkalis. Py M. Gricer 
(Zeit. ang. Chem., 1890, 353—356).—The author has made a careful 
study of the conditions under which acidimetry and alkalimetry can 
be performed by means of the reaction KIO, + 5KI + 3H,SO, = 
3K,80, + 3H,0 + I,. A neutral mixture of iodide and iodate cannot 
be made by dissolving iod’ne in potash, but must be prepared by 
mixing, in the proper proportions, neutral solutions of the respective 
salts shortly before use. On adding an excess of such a mixture to 
a mineral acid, and titrating the liberated iodine by thiosulphate, the 
result agrees exactly with that of a direct titration by an alkali. The 
hydroxides of potassiam, sodium, and ammonium can all be estimated 
by adding an excess of standard acid and titrating the excess as above. 
Alkaline carbonates can be approximately titrated in the cold by a 
similar procedure, if the first disappearance of the iudine is taken as the 
end point ; but the carbonic acid in solution slowly liberates a further 
quantity of iodine, so that to obtain exact results it is advisable to 
boil out the carbonic anhydride and cool before adding the iodine 
salts. The same applies to alkaline sulphides. This method may be 
used in many cases for dark-coloured liquids in which the change of 
litmus or methyl orange could not be seen. It cannot be employed 
for organic acids, unless the iodine be distilled out. The author is 


investigating this point. M.J.S. 


Detection of Minute Quantities of Hydrogen Peroxide and 
of Wranium. By T. Farrier (Chem. News, 62, 227).—0°24 milli- 
gram of hydrogen peroxide may be detected by adding 1 or 2 c.c 
of ether to 5 c.c. of the peroxide solution, and a small drop of a 10 
per cent. chromic acid solution, and even 0°10 milligram can be de- 
tected by using 1 c.c. of peroxide solution and 1 c.c. of ether; but by 
the use of 5 c.c. of a dilute uranium nitrate solution 0°05 to 0-025 
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milligram of hydrogen peroxide in 5 c.c. can be rendered evident; 
moreover, as little as 0°5 to 0°25 milligram of uranium can be detected 
and very small quantities determined by this method of erie 4 
Direct Estimation of Bromine in Mixtures of Alkaline 
Bromides and Iodides. By F. A. Gooca and J. R. Exston (Amer, 
J. Sci. (3), 40, 145—152).—In a former paper (Abstr., 1890, #20), two 
methods were described for the direct estimation of chlorine in mix 
tures of alkaline chlorides and iodides, based on the action of oxidiss« 
ing agents, in the presence of free sulphuric acid, on dilute solutions 
of the haloid salts at the boiling temperature. A study of the 
behaviour of mixtures of alkaline bromides and iodides, when treated - 
in a similar manner, leads to the conclusion that only one of the above 
two methods is applicable to the separation of bromine froin iodine, 
and then only under modified conditions. With the necessary modi- 
fications, however, it is good, and may be applied in the following 
manner:—The neutral solution containing the bromide or iodide is 
diluted to 600 or 700 c.c., and 1 to 1°5 c.c. of concentrated sulphuric 
acid, or better, 2 to 3 c.c. of the mixture made by diluting the acid 
with an equal volume of water, is added, a sufficient amount of pare 
sodiam or potassium nitrite is introduced (or, if it is preferred, the 
gas generated by the action of dilute sulphuric acid on the ordinary 
nitrite, and introduced from the ont~ide, may be emploved instead) 
and the liquid is boiled, after trapning the flask as formerly described, 
until the colour has vanished and the escaping steam no longer gives 
to litmns the colour characteristic of iodine (see next abstract). The 
residual liquid is treated with an excess of silver nitrate, and the pre- 
cipitated bromide collected, dried, and weighed. The process of boiling 
need not extend beyond half an hour, or a little more, and care should 
be taken that the volume of the liquid shall never be less than 500 c.c. 
The solvtion should not contain more than about 0°5 gram each of the 
bromide and iodide. The presence of 0°5 gram of potassium chloride 
dues not affect the sharpness of the separation. H. C.. 


Rapid Method for the Detection of Iodine, Bromine, and 
Chlorine in presence of one another. By F. A. Goocn and F. 
T. Brooks (Amer. J. Sci. [3], 40, 283—290).—The solution of. the 
‘substance under examination is acidified with dilute sulphuric acid, 
and treated with a drop or two of a solution of sodium or potassium 
nitrite free from chlorine. Unless the amoant present is small, 
the iodine shows itself in the colour of the solution and in ‘the 
vapours which escape. Small amounts may be detected by shaking 
with carbon bisulphide. or by heating the solution and testing the 
escaping fumes with red litmus paper, which is coloured greyish-blue by 
iodine. The whole of the iodine mnst be removed previous to making 
the tests for bromine and chlorine; and this is done by additig a 
sufficient amount of nitrite and sulphuric acid to liberate the iodine, 
and heating the liquid unti] the vapour has no effect on re! litmus 
paper. A portion of the solution i- then tested for bromine by 
cautiously adding a dilute solution of sodium hypochlorite and shaking 
with colourless carbon bisulphide. Another portion of the solution is 
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evaporated to dryness, and treated with potassinm dichromate and 
sulpharic acid ; the fumes of chromvl chloride which are given off on 
warming are condensed and converted into chromic acid, and the latter 
detected by means of lead acetate. H. C. 


Priestley’s Method o* Measuring Oxygen in Air. By J. A. 
Wanktyn (Chem. News, 62, 263).—Priestley’s method for measuring 
oxygen in the air by observing the diminution of volume on the 
addition of a measured volume of nitric oxide has been condemned 
as inaccurate; the author of the present note states that the inaccu- 
racy was due to the oxygen present in the water through which the 
nitric oxide bubbled. This source of inaccuracy can be avoided, 
when using a Hempel apparatus, by measuring the air in the gas 
burette, and then passing it into an absorption pipette containing 
water. The nitric oxide is introduced into the gas burette and 
measured, and then (without bubbling throngh water) passed to the 
air in the absorption pipette; after the nitric peroxide formed has 
heen absorbed by the water in the absorption pipette, the gas is 
passed back into the gas pipette and again measured. . 

D. A. L. 


Fstimation of Sulphur in Copper. Bv H. J. Par.tips (Chem. 
News, 62, 239—240).—Dissolve 10 grams of the sample in nitric acid 
of sp. gr. 1430, evaporate to dryness, redissolve in dilute nitric acid, 
examine any residue for sulphur, dilute the filtrate to 800 c.c., heat to 
70°, add a small quantity of hydrochloric acid, and, after 12 hours, 
remove and estimate any silver chloride. The filtrate is evaporated 
considerably, 50 c.c. of hydrochloric acid of sp. gr. 1:16 added, and 
the evaporation continued to dryness; the residue is dissolved in a 
minimum quantity of water, again treated with hydrochloric acid, and 
evaporated. It is now dissolved in 300 c.c. of hydrochloric acid, 
diluted to 700 c.c., heated to boiling, harium chloride stirred in, and, 
after 24 hours, the precipitate collected and treated as usual. Lead 
sulphate, being soluble in copper nitrate soletion, frequently passes 
completely into solution, and has to be determined in the manner 
suggested. D. A. L. 


The Kjeldahl-Wilfarth Method. By P. Arautinsxy (Pfliiger’s 
Archiv, 46, 581—593).—In a large number of experiments, the 
Kjeldah! method of estimating nitrogen was employed, and found 
most satisfactory; the actual manipulations demand care, and the 
following points are especially insisted on:—The advisability of 
adding mercury to hasten the oxidation; the fact that the addition of 
potassium permanganate is not necessary; the collection of the dis- 
tillate in a (J-shaped Peligot’s flask; the continuation of the dis- 
tillation for 45 minutes, and the use of cochineal as indicator. 

The substances investigated were urine, sweat, and feces. 

W. D. H. 

Cinchonamire as a Test for Nitrates. By Arnaup (Ann. 
Chim. Phys., [6], 19, 93—131).—By far the greater part of the sub- 
ject-matter of this paper has been previously published by the author 
(Abstr., 1882, 229 and 1884, 87) and by Hesse (Abstr., 1885, 64). 
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The qualitative test for nitrates in plants described by the author 
and Padé (Abstr., 1884, 1074) can also be employed for estimating 
nitrates in natural waters, in the following manner :—The water is 
neutralised with soda or sulphuric acid, as the case may be, the 
chlorine in solution precipitated with silver acetate, and the slight 
excess of silver employed precipitated with sodium phosphate ; the 
solution is then evaporated almost to dryness, tiltered if necessary, 
rendered very slightly acid with a drop of dilute acetic acid, and the 
boiling solution mixed with a warm solution of cinchonamine 
sulphate. Cinchonamine nitrate is at once precipitated in a crystalline 
condition, and, after keeping for 12 hours iu a cool place, it is 
separated by filtration, washed first with a cold, saturated aqueous 
solution of cinchonamine sulphate and then with a very small quantity 
of cold water, and dried at 1U0°. The same method can be employed 
with slight modifications for estimating the nitrates in plants. For this 
parpose, the triturated plant is extracted with builing water, the 
solution evaporated to a syrup, and the residue extracted with 
40 per cent. alcohol; after evaporating the alcvhol, the chlorine in the 
solution is eliminated by means of normal lead acetate, the exvess of 
lead removed with a few drops of sodium sulphate, and the nitric 


acid then precipitated with cinchonamine sulphate as described 
above. F. S. K. 


Phosphorus in Pig-iron, Steel, and Iron Ore. By C. Jones 
(Chem. News, 62, 22U—222, 231—232).—Various authorities are 
quoted and numerical analytical data furnished in proof of the effi- 


ciency of oxidation with permanganate ; of washing the molybdate pre- 
cipitate with sulphuric acid and ammonium sulphate instead of nitric 
acid and ammonium nitrate; of the use of ferrous sulphate instead of 
an organic acid to dissolve the precipitated mauganic hydroxide, and 
of the employment of the author's reducing agent (filtering through 
powdered zinc with strong suction; Abstr., 1889, 1248) in place ‘of 
adding zinc directly in the estimation of phosphorus in pig-iron, de. 
The following modification of Drown’s method (Abstr., 1889, 1245) 
is then recommended. For pig-iron and steel, dissolve in nitric acid of 
sp. gr. 1°135, boil for one minute, oxidise with potassium permanganate, 
dissolve the manganese hydroxide precipitate by adding a few frag- 
ments of ferrous sulphate free from phosphate, filter, add ammonia 
of sp. gr. 0°90, test the cleared solution with permanganate to be sure 
that the oxidation is perfect, heat to 85°, add prepared ammonium 
molybdate (Vrown’s formula), agitate for 5 minutes, tilter, wash with 
ammonium sulphate, dissolve the phosphomolybdate in ammonia of 
sp. gr. 0°96, wash with water, filter, acidify with sulphuric acid, pass 
through the zinc powder, and titrate as usual. The correction for the 
zinc is ascertained by blank tests. Numerous results are given showing 
the efficiency of the method. Iron ores, after being treated in the usual 
manner, can be examined by this method ; titanium and arsenic in- 
terfere with the working of the method, but in the absence of these 
elements an estimation of phosphorus in iron or steel can be executed 
im less than an hour; irun ore estimations take a little longer time. 


b. A. L. 
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Distinction bstween Arsenic and Antimony. By G. Devicis 
(Compt. rend., 111, 824—825).—-The stain obtained in Marsh’s test is 
placed in a porcelain capsule and heated with a few drops of pure 
nitric acid, ard a small quantity of a solution of ammonium molyb- 
date in nitric acid is added. Antimony gives no precipitate, but if 
arsenic is present, arsenomolybdic acid separates as a yellow precipitate 
which under the microscope is seen to consist of stellate crystals with 
triangular arms, generally six, arranged in rectangular planes along 
the axes of acube. They act on polarised light. The author believes 
this to be the most sensitive and characteristic test for arsenic. 

To prepare the ammonium molybdate solution, 10 grams of this 
salt and 25 grams of ammonium nitrate are dissolved in 100 c.c. of 
warm water. The solution is allowed to cool, and 100 c.c. of pure 
nitric acid of sp. gr. 1:20 is added drop by drop with vigorous agita- 
tion. The liquid is heated on a water-bath for 10 minutes, allowed 
to cool, and filtered after 48 hours. C. H. B. 


Sodium Carbonate: Dectection of Traces of Alkaline 
Hydroxides. By R. Kissiine (Zeit. ang. Chem., 1890, 262—263). 
—The author believes that his earlier experiments (Zeit. ang. Chem., 
1889, 323), from which he concluded that sodium carbonate gave off 
considerable proportions of carbonic anhydride at 4U0°, were vitiated 
by the presence of an impurity. He has repeated his experiments 
with several of the purest specimens of sodium carbonate and sodium 
hydrogen carbonate to be found in commerce. After drying at 
150°, during which the sodium hydrogen carbonates lost from 36°62 
to 36°84 per cent., 100 parts, heated until fritted, lost in different 
cases quantities which ranged from 0°03 to 0°27 parts, and, when 
fully fused, 0°71 to 1:05 parts. Both after fritt‘ng and after fusion 
sodium oxide could be detected, although after simple drying at 150° 
no evidence of hydroxide could be obtained. ‘The conclusion is that 
ignited sodium carbonate cannot safely be employed for standardising 
an acid. 

Dobbin’s reagent for the detection of traces of alkaline hydroxides 
is prepared as follows :—A solution of about 5 grams of potassium 
iodide is mixed with sufficient mercuric chloride to just give a per- 
manent precipitate. This is filtered off, 1 gram of ammonium 
chloride is added, and then dilute sodium hydroxide until a perma- 
nent. precipitate is again obtained. The filtered liquid is made up to 
a litre. The smallest trace of an alkaline hydroxide produces a 
yellow colour with this reagent. M. J. S. 


Analysis of the Barium Group. By C. Li'pexine (Zeit. anil. 
Chem., 29, 556—561).—The sensitiveness of calcium sulphate as a 
test for barium (cold) and strontium (hot) is not sufficieut to render 
it a satisfactory reagent, and the presence of large proportions of 
calcium chloride impairs its sensitiveness to an extraordinary degree. 
Similarly, a solution of strontium chloride hinders the precipitation 
of barium by calciam sulphate to such an extent that notable propor- 
tions of barium might be entirely overlooked in a solution containing 
much strontiam. On the other hand, very strong solutions of stron- 
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tium chloride give a precipitate so instantaneously on addition of 
calcium sulphate that the presence of barium would certainly be in- 
ferred. Potassium chromate is free from these objections. Itis a 
more delicate test than calcium sulphate for barium when occurring 
alone, and it isin no way affected by the presence of strontium or cal- 
cium. The ammonium carbonate precipitate should be dissolved in 
acetic acid, a saturated solution of potassium chromate added, and the 
mixture boiled. If 0°1 per cent of barium chloride is present, a pre- 
cipitate will be produced. The strontium and calcium should be 
again thrown down from the filtrate by ammonium carbonate, the well 
washed precipitate dissolved in hydrochloric acid and tested for 
strontium by the spectroscope. The blue line is the best for observa- 
tion. An excess of sulphuric acid is then added, the mixture boiled, 
filtered from strentium sulphate, and the filtrate tested for calcium. 
M. J. 8. 
Metallurgical Assay of Lead Waste. By W. Sraut (Zeit. anal. 
Chem., 29, 630; from Berg. Hutt. Zeit., 48, 237)—From 5 to 10 
grams of the substance is intimately mixed with 1 or 2 grams of 
spongy silver, reduced from the chloride by zinc, and 3 parts of a 
flux consisting of 1 part of soda, 1 part of potash, and 20—30 per 
cent. of flour, together with enough borax to dissolve the earths 
which may be present. The mixture is placed in a crucible, heated 
gently as long as combustible gases are evolved, and then more 
strongly for 45—G0 minutes. From the weight of the button, that 
of the silver taken is to be deducted, and the remainder is the 
lead present in the waste. M. J. 8. 


Analysis of Sodium Aluminate. By G. Luce (Zeit. ang. Chem., 
1890, 227).—A weighed quantity is dissolved, during which operation 
the insoluble matter may be filtered off for estimation, and an aliquot 
part of the solution, mixed with a drop of phenolphthalein, is titrated 
with hydrochloric acid until the pink colour disappears. The 
quantity used indicates the amount of soda in combination with 
alumina and silica. To the same portion, is now added a drop of 
methyl-orange, and titration with the same acid is continued until the 
pink colour remains permanent for five minutes. The change of 
colour at this stage is sluggish. This gives the amount of the 
alumina, since methyl-orange does not indicate the presence of acid 
until all the alumina is converted into chloride. The method can 
only be used in cases where the silicate present is small enough to be 


neglected. M. J. S. 


Volumetric Estimation of Alumina. By G. Lunos (Zeit. ang. 
Chem., 1890, 293—300).—A similar process to that of the author 
(see preceding abstract) had already been proposed by Cross and 
Bevan, who, however, used litmus instead of phenolphthalein. The 
original proposal to estimate alumina by titration is, however, due to 
Bayer (Abstr., 1886, 281, 651). Cross and Bevan found that free 
acid appeared in the mixture when the ratio 5SO,:2A1,0; was passed. 
The author shows that this was most likely due to their working at 


too low a temperature, since towards the end of the process the 
2b2z 
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alumina dissolves in the highly dilute acid with such extreme slow- 
ness, that several hours must be allowed to elapse before it can be 
with certainty decided that the acid is in excess. The acid consumed 
corresponds ultimately with the ratio 380,: Al,O;,, and with a 
moderately warm liquid (30—37°), the solution of the alumina pro- 
ceeds rapidly enough to make the process a practical one. The titra- 
tion with phenolphthalein is best performed at a boiling heat, and 
that with methyl-orange should be completed at about the above 


temperature. M. J. S. 


Rapid Estimation of Manganese in Slags, Ores, &c. By 
F. G. Mynterrz (Chem. Centr., 1890, ii, 6(07—608 ; Journ. anal. Chem., 
4, 267).—0°5 gram of the finely pulverised mineral is mixed with 
5 grams of a mixture of sodium carbonate (3 parts) and potassium 
nitrate (1 part) and fused carefully. After allowing it to cool, the melt 
is digested in hot water, and the manganate reduced by addition of 
3 c.c. of alcohol, without, however, filtering. The insoluble portion 
containing the manganese as dioxide is then collected and washed with 
hot water. The filter with the insoluble part is returned to the dish, 
and 100 c.c. of ferrous sulphate of known strength added, stirred 
until all is dissolved, and the excess of ferrous sulphate determined 
with potassium dichromate. From the amount of ferrous sulphate 
oxidised by the manganese dioxide, the amount of the latter may be 
calculated. The estimation occupies from two to three hours. 

ie & 

Estimation of Chromium in Chrome Iron. By L. P. Kennicur 
and G. W. Parrerson (Zeit. anal. Chem., 29, 596).—A very re- 
fractory Pennsylvanian ore was satisfactorily attacked by the following 
method :—About 0°3 gram of the fine powder is mixed in a platinum 
crucible with about 10 parts of dry sodium carbonate and 10 parts of 
barium peroxide, and heated over a Bunsen burner for half an hour. 
The mass is then treated with hydrochloric acid until a clear solution 
is obtained; potash is added to strongly alkaline reaction, then 
5 or 6 c.c. of a 5 per cent. solution of hydrogen peroxide to re-oxidise 
any traces of chromic oxide, and lastly the liquid is boiled for twenty 
minutes to remove excess of the peroxide. After acidifying with 
hydrochloric acid, the chromic acid is titrated’in the usual way. 

M. J. S. 

Separation of Tin and Antimony. By H. N. Warren (Chem. 
News, 62, 216).—The pulverised material, after fusion in a nickel 
crucible with sodium carbonate and borax, is dissolved in hydrochloric 
acid, and an aliquot part of the solution precipitated with hydrogen 
sulphide. This precipitate is collected on a plug of cotton, boiled with 
sodium hydroxide, and the solution of sodium sulphostannate and 
sulphantimonate obtained is divided into two portions: in the one, only 
the antimony sulphide is precipitated by boiling with excess of oxalic 
acid, whilst in the other, the tin and antimony sulphides are precipi- 
tated together by warming with dilute hydrochloric acid, but in both 
cases, the sulphides are decomposed by ignition and weighed as oxides, 
from which data the relative proportions are easily obtained. 

D. A. L. 
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Po ogg of Cyanogen in Coal Gas. By W. Leysoip (Chem. 

entr., 1890, ii, 531; from Jowrn. Gasbeleucht. Wasserversorg, 33, 
303-384, 427428), ‘—In each of three Woulff’s bottles, 20 c.c. of 
aqueous soda (1 : 3) is placed, to which is added a quantity of sus- 
pended ferrous hydroxide, prepared by adding 20 c.c. of soda (1: 3) to 
30 ¢.c. of ferrous sulphate (1 : 10), the first Woulff’s bottle receiving 
25 c.c., the second 15 c.c., and the third 10 c.c. of the mixture. 
100 litres of the gas under examination is passed through the bottles 
during 1 to 1} hours, after which the contents of the three bottles are 
transferred to one flask and boiled for a quarter of an hour. After 
settling and allowing to cool, the supernatant fluid is decanted into a 
500 c.c. flask, and the insoluble ferrous hydroxide washed until free from 
cyanide, the filtrate being then diluted to the mark. According to 
whether the gas under examination bas passed the first purifier or not, 
100 c.c. or 200 ¢.c. of the solution is acidified with hydrochloric acid, 
excess of ferric chloride added, and the precipitated Prussian blue 
collected and washed with small quantities of water until free from 
ferric chloride. The filter, with the precipitate, is transferred to a 
beaker, dissolved in soda, and the solution filtered. The filtrate is 
evaporated in a platinum dish to 30 c.c.,a considerable excess of dilute 
(1: 10) sulphuric acid added, and the liquid evaporated to dryness, and 
ignited. The residue is dissolved in 100 c.c. of dilute (1: 10) sulph- 
uric acid, washed into a 250 c.c. flask with a little water, the volume 
being now about 150 c.c., 1 c.c. of copper sulphate solution (1 : 10) 
and 10 grams of pure zinc added, and the ferric oxide reduced and 
determined with potassium permanganate solution. J. W. L. 


Estimation of Ferrocyanides in Gas Refuse. By R. Zavoziecki 
(Zeit. ang. Chem., 1890, 301—302; see this vol., p. 247).—20 grams of 
the waste product is heated for a quarter of an hour on the water-bath 
with about 20 c.c. of 10 per cent. potash solution, then cooled, made 
up to 100 c.c., and filtered. As the solid residue occupies 10 c.c., 45 c.c. 
of the filtrate is taken and boiled until all the ammonia is driven off. 
A clearer solution can be obtained if the original extraction is made 
with lime (Leschhorn, Zeit. ang. Chem., 1888, 616), and the calcium 
then removed from the solution by potassium carbonate. A drop of 
phenolphthalein is now added, and then acid to exact neutrality. 
The separation of sulphur at this stage does not prejudice the later 
operations. In consequence of the presence of the chlorides or 
sulphates formed during the neutralising, some normal alkaline 
carbonate (20 c.c.) must now be added, together with 5 grams of 
moist zinc carbonate, and the mixture heated whilst carbonic 
anhydride is passed through it for half an hour. It is then cooled, 
made up, and one-balf of ‘the clear filtrate titrated with N/10 acid, 
using methyl-orange as indicator. The volume of acid corresponding 
with the normal alkali added is subtracted, and the remainder gives 
the alkaline carbonate produced by the reaction. The amount of 
potassium carbonate found, multiplied by 46, gives the percentage of 
K,FeC,N, + 3H,0. M. J. 8S. 
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Analysis of Wort and Beer. By H. Eton (Zeit. ang. 
Chem., 1890, 291—298, 321—326).—For the estimation of the solid 
residue, the author prefers to dry at 96—97° in a stream of air of 
low tension. The liquids are evaporated and the residues dried in 
small stoppered glass vessels, 40 mm. diameter and 35 mm. high, 
which are placed in a cylindrical oven with a steam-jacket and ex- 
hausting pump, a regulated stream of dry air being admitted so as to 
maintain a pressure of only 35—45 mm. of mercury. Complete de- 
siccation is obtained in 10—15 hours, and so little decomposition of 
the residue takes place that it may safely be neglected. The per- 
centage of residue from a wort of given gravity is much smaller when 
estimated in this way than was found by Schultze, who dried his 
residues at 70—75° under atmospheric pressure, and this is shown to 
be only partially due to the dehydration of the maltose at the higher 
temperature. A complete table is given, showing the correspondence 
between specific gravity and percentage of extractive matters, from 
10001 to 1°0992. 

The ordinary method of estimating maltose by means of the reduc- 
tion of Fehling’s solution gives results which do not agree with those 
of practical brewing. The method employed by the author is as 
follows :—A flask, with a Pasteur’s tube, is half filled with sterilised 
wort and inoculated with a trace of a pure culture of Saccharomyces 
cerevisie. It is then kept for several days at 25°. The yeast grows, 
and in about two days the wort is in full fermentation, which gradu- 
ally decreases and finally stops completely. The power of reducing 
copper solution is now found to have greatly diminished, but not dis- 
appeared. It is shown that the amount of the diminution, if calculated 
as maltose, agrees almost exactly with the diminution in the amount of 
solid residue, and that on estimating the dextrose produced by the action 
of hydrochloric acid, and cajculating intv maltose the difference 
between that found in the original and that in the fermented wort, 
this amount agrees closely with that found by the other methods. 
The sugar destroyed by the fermentation is, therefore, practically all 
maltose, and it is shown that no maltose remains unfermented. Of 
these three methods, that depending on the loss of solid residue is the 
most free from sources of error. The essential features of the process 
are the use of a pure culture, and of only traces of it. The maltose is 
found to constitute only 86—92 per cent. of the total copper-reducing 
constituents of the wort. 

The same process can be applied to beer. It is best to work with the 
sterilised beer itself, since, if the alcohol is first distilled off, a small 
part of the unfermentable matters is converted into sugar. When 
making estimations of copper reduction by the method of collecting 
the cuprous oxide and weighing, it is advisable to oxidise by ignition 
in order to get rid of some co-precipitated organic matter, but a con- 
stant weight of cupric oxide cannot be obtained. It should, therefore, 
be again reduced and weighed as metallic copper, when the results are 
perfectly constant. From numerous experiments, it is found that the 
largest yield of dextrose is obtained by using a solution containing about 
15 per cent. of solid residue with 4 of its volume of hydrochloric 
acid of 1:19 sp. gr., and heating for three hours in the water-bath. 
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The value for practical brewing of a correct knowledge of the 
amount of maltose in wort and beer is pointed out. It especially 
becomes evident that for a beer to keep well it must contain a low 
proportion of maltose. As long as the total copper-reducing power of 
the extractive matters in beer was the only guide to the amount of 
maltose present, this fact was obscured by the preponderance of the 
non-fermentable reducing substances. M. J. S. 


Volumetric Estimation of Glycerol in Wine. By V. Oivisri 
and M. Spica (Chem. Centr., 1890, ii, 611—612 ; from Staz. sperim. agric. 
ital.,19,34—41).—10 to 15 c.c. of the wine is warmed on the water-bath 
until all the alcohol is evaporated, the volume being maintained by addi- 
tion of water. Lead acetate is then added, the precipitate filtered off, 
the excess of lead precipitated from the filtrate with sodium carbonate, 
and the filtrate concentrated on the water-bath to 15 to 2U.c.c. This 
is distilled under diminished pressure, by which means the glycerol 
passes over below 20v°. After all has distilled, the retort is rinsed 
down with 5 c.c. of water, and the distiilation repeated. The mixed 
distillates are acidified with 5 c.c. of sulphuric acid, heated to 100°, 
and titrated with decinormal potassium permanganate solution, an 
excess of the latter being used, and finally determined by means «f 
standard oxalic acid. The results obtained by the authors are satis- 
factory. J. W. L. 


The Chemical Detection of Glycosuria. By A. Joturs (Chem. 
Centr., 18¥v, ii, 6U9—610; from Internat. klin. Rundschau, 1890, 
Nos. 31, 32).—The author considers that a sharp distinction exists 
between glycotic and diabetic urines. The tormer contain but mere. 
traces of sugar, about 0°4—'5 per cent., and otherwise are not 
characterised by abnormal chemical and physical properties. The 
diabetic urines, on the other hand, have a high density, a pale-yellow 
colour, a less quantity of uric acid than normal urine, and con'ain 
acetone or acetoxacetic acid, or acetic acid. Sugar usually occurs in 
them in considerable quantities, although this is not always the case. 
A new method, namely, to paint a visiting card first with copper 
sulphate solution and, after drying, to apply the suspected urine 
with a match, dry and heat, which has recently been proposed by 
v. Becker, is considered wholly untrustworthy by the author. 
Trommer’s method, and Seegen’s moditication of the same, are also 
considered valueless by the vuthor. Béctyer’s bismuth reagent and 
Fischer and Jaksch’s phenylhydrazine test are found by him to be 
trustworthy. 

With Rottger’s bismuth reagent, 0°08 per cent. of sugar may be 
detected, and if the urine be first boiled with a solution of sodium 
chloride the delicacy is heightened, 0-01 per cent. being then detect - 
able. At least 5U c.c. of urine must be employed to 5 c.c. of Nylander’s 
reagent, and should not be boiled for more than two minutes, The 
presence of such substances as rhubarb, kairine, oil of turpentine, 
quinine, arsenious and salicylic acids, sulphur, mercury salts, and 
iodides should be avoided. In the case of considerable quantities of 


uric acid, it is to be observed that the brown coloration produced by 
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it remains constant, whereas that produced by the presence of sugar 
becomes continually darker. 

The phenylhydrazine test enables (°015—0°038 per cent. of sugar 
to be detected, the delicacy being the greater the less the amount of 
reducible substances present. At the same time crystals, very similar 
to those of phenylylucosazone, are formed with glycuronic acid. ‘The 
latter are, however, not so fine, and have not the same striated arrange- 
meut as those of phenylglucosazone. J. W. L. 


Test for Resorcinol and Thymol. By H. Bornrricer (Zeit. 
anal. Chem., 29, 572).—When treated in warm acid solutions with 
nascent nitrous acid, resorcinol gives a blood-red colour, thymol a 
yellowish-red. If aqueous solutions are used, that of resoreinol remains 
clear, whilst that of thymol gives a flocenlent precipitate ; alcoholic 
solutions remain clear in both cases. Very minute quantities can be 
detected and distinguished: by operating as follows :—About equal 
quantities of a nitrite, solid gypsum, and sodium hydrogen sulphate 
are mixed in a test tube, and moistened with water; the liquid to be 
tested is added, and the whole is warmed. Thymol produces a 
chrome-red colour and resorcinol a dark chrome-green, magenta-red 
drops separating in the upper part of the tube. M. J. S. 


Estimation of Acetone. By F. Cottiscnonn (Zeit. anal. Chem., 
29, 562—572).—Messinger’s method (Abstr., 1889, 313) is both 
more rapid and more exact than that of Kramer (Abstr., 1880, 
&26; see also Hintz, Abstr., 1888, 759). By attention to the follow- 
ing considerations, results of almost theoretical accuracy can he 
obtained. The formation of: iodoform from acetone is actually 
effected by the ulkaline hypoiodite (M'IO) which is the first product 
of the reaction of iodine with an alkaline hydroxide. Since, however, 
the hypoiodite rapidly passes into a mixture of iodate and iodide, 
which has no action on acetone, it is important to shake well the 
mixture of acetone and alkali during the addition of the iodine. If 
this is done, the yuantity of iodine to be added need be only one-sixth 
more than the thevretical amount, but if it is neglected, a much larger 
quantity of iodine is necessary. The time prescribed by Messinger 
(15—3v seconds) is insufficient at low temperatures, except when the 
excess of iodine is large. Four or tive minutes’ shaking is enough in 
the cold, but two minutes will suffice if the mixture is warmed to 
6vu—70°,. The temperature must not exceed 70°, and the mixture 
must be recooled b: fore acidifying. In presence of methyl alcohol, 
warming must be avoided. The degree of dilution of the acetone is 
unimportant, but 1 per cent. is suggested as convenient. The error 
due to nitrites in the alkali, for which Messinger found it necessary 
to make a correction, may be avoided by using soda, which can be 
obtained free trom nitrites. M. J. 38. 


Estimation of Acetone in Urine. By H. Hupperr (Zeit. anal. 
Chem., 29, 632).—Messinger’s method (Abstr., 1889, 313; also 
preceding abstract) may be used, but the acetone must. be distilled 
trom the urine, aud be free from phenol, ammonia, and nitrous 
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acid. To this end, the urine (190 c.c.) should first be distilled with 
2 c.c. of pure 50 per cent. acetic acid, and then with 1 c.c. of dilute 
sulphuric acid, and, if nitrous acid is present, a third time with some 


urea, M. J. S. 


Estimation of Hydrogen Potassium Tartrate, Free Tartaric 
Acid, and Malic Acid and Mineral Salts in Wine. By M. 
ScHNEIDER (Chem. Centr., 1890, ii, 277—278; from Mitt. pkarm. 
Inst. Erlangen, 1890, 57—92).—The author considers that the 
hydrogen potassium tartrate in wine is completely precipitated by 
concentration and treatment with alcohol, but that it is accompanied 
by other salts, sach as phosphates, and that the tartrate thus separated 
must be incinerated, and the carbonic anhydride in the ash determined, 
from which the amount of the tartrate may be calculated. 

The following method is recommended by him :—100 c.c. of wine is 
evaporated, with the addition of sand, to a thin syrup, which is trans- 
ferred, finally by the aid of small quantities of 96 per cent. alcohol, 
to a flask, and sufficient alcohol added to make up the voiume of the 
latter to 290 c.c.; the flask is then closed and allowed to remain for 
12 hours in a cool place. The solution is filtered, and the insoluble 
portion washed with alcohol until the washings are neutral. The 
tilter with its contents is returned to the flask and digested with 
hot water, filtered, and the filtrate exactly neutralised with deci- 
normal alkali: it is then evaporated to dryness and the residue in- 
cinerated. The carbonic anhydride in the latter is equivalent to 
half the quantity of hydrogen potassium tartrate in the wine. From 
the filtrate, the alcohol is evaporated, and 0°5 c.c. of potassium acetate 
(20 per cent. rendered acid with acetic acid) added, whereby the 
formation of hydrogen potassium tartrate is facilitated. It is then 
evaporated with sand, treated with 96 per cent. alcohol (200 c.c.), and 
the amount of acid tartrate determined as above. The carbonic 
anhydride contained in the ash is equivalent to the free tartaric acid 
present in the wine. 

For the estimation of the malic acid, 100 c.c. of the wine is exactly 
neutralised with decinormal alkali, evaporated to dryness, incinerated, 
and the carbonic anhydride estimated. From ;this, is deducted the 
quantity equivalent to the tartaric acid and hydrogen potassium tar- 
trate, the remainder being equivalent to the malic acid. The author 
considers that the acids and bases are combined in wine in the 
following manner :—The potassium is present as hydrogen potassium 
tartrate; the sodium as chloride; calcium as sulphate and acid phos- 
phate ; magnesium as tertiary phosphate ; and iron as phosphate. 

J. W. L. 

Estimation of Malic Acid in Wine. By M. Scuneiper (Chem. 
Centr., 1890, ii, 278—279 ; from Pharm. Centralhalle, 31, 406—407). 
—Replying to a criticism of Niederhiiuser (this vol., p. 128) on the 
author’s method for determining malic acid in wine, the author con- 
tends that the amounts of tannin and succinic acid are rarely worth 
noticing, but that in applying the method described in the foregoing 
abstract, the amount of carbonic anhydride which corresponds with 
the volatile acids must be deducted. J. W. L. 
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Analysis of Tartar and Wine Lees. By B. Puitips and Co. 
(Zeit. anal. Chem., 29, 577--579; see Abstr., 1889, 657).—To 
estimate the total tartaric acid, 10 grams of the substance is 
boiled with 150 c.c. of water and 7 grams of potassinm carbonate 
for 30 minutes. To estimate that as potassium hydrogen tartrate 
alone, the potassium carbonate is omitted, and the solution accurately 
neutralised with sodium hydroxide. This leaves the calcium tartrate 
undecomposed. In either case, the whole is made up to 200 cc. 
(203 c.c. for lees) and 100 c.c. of the filtrate is evaporated to 
25 c.c., then mixed with 5 c.c. of glacial acetic acid and warmed for 
15 minutes on the water-bath. After cooling, 100 c.c. of absolute 
alcohol is added, the mixture vigorouslv stirred, and after 15 minutes 
filtered by suction through a filter of 10 cm. diameter. The pre- 
cipitate is washed with 96 per cent. alcohol, until 20 c.c. of the wash- 
ings, diluted with an equal bulk of water, is rendered alkaline by 
three drops of N/5 alkali. The filter, with the precipitate, is returned 
to the basin, boiled with 290 ¢.c. of water, and titrated with N/2 
alkali. The mixture should be well boiled just before reaching 
neutrality, and the addition of the alkali continued until a distinct 
excess is shown by sensitive, neutral tint, litmus paper. 

M. J. S. 


Estimation of Caffeine in Tea. By F. Viré (Chem. Centr., 1890, 
ii, 274—275; from Mitt. pharm. Inst. Erlangen, 1890, 113—143).— 
Of several methods for the estimation of caffeine, the author has 
found those of Hilger (Ziemssen-Pettenkoffer, Handb. f. Hyg. 1, 278) 
and of Schimoyama (Orig. Arb. iiber Japanische Theekultur) give the 
most trustworthy results. He recommends that of Hilger, since the 
caffeine obtained is in the purest condition, and he applies it in the 
following form:—5 grams of tea, pulverised and passed through a 
hair sieve of 4 c. mm. mesh is extracted three times for one hour with 
300 c.c. of water; the extract is then concentrated to one-fourth the 
volume and treated with freshly precipitated lead oxide with addi- 
tion of sand. The mixture is evaporated to dryness on the water- 
bath, the residue extracted during three hours with chloroform, the 
latter distilled off, and the residue extracted with hot water. This 
aqueous extract may then be evaporated to dryness in a weighed dish, 
and the residual caffeine dried at 100° and weighed. The author has 
employed a sieve to contain the tea during the extraction. 

J. W. L. 


Detection of the Colouring Matter of Alkanna Root. By A. 
Boyarp and A. Kuiineer (Zett. ang. Chem., 1890, 26—27).—From an 
ammoniacal solution, ether extracts the alkanna red. In this respect 
it resembles orchil, but differs from the colouring matters contained 
in logwood, Brazil wood, bilberries, elderberries, grapes, &c. The 
alcoholic solution is turned red by acetic acid, and then gives a well- 
defined absorption spectrum of three bands, of which the first is near 
and on the more refrangible side of D, the second commences at E 
and extends beyond b, and the third, which is faint, is close to F. 
On rendering the solution alkaline by soda, it turns blue, and then 
shows two bands, of which one is about midway between C and D, 
and the other, of about equal width, commences at D, M. J. 8S. 
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Molecular Refraction of Substances containing Nitrogen. 
By R. Lonwennerz (Zeit. physikal. Chem., 6, 552—563).—The author 
has measured the refractive indices mp and me, of a number of organic 
compounds, and compared the observed molecular refraction with 
that calculated. The molecular refractions were obtained from both 
the formule M(n — 1)/d,in which n = ne, and M(n? — 1)/d(n*? + 2), 
in which n = np, and the numbers used in calculating the refractions 
in the two cases were C = 5°V and 2°501; double linkage = 2°4 and 
1:707, H = 1°3 and 1:051, O' = 2°8 and 1°521, O" = 3°4 and 2287. 
The valnes taken for nitrogen itself were those of Briihl, 5°75 and 
2°900, but the results were afterwards used for calculating the atomic 
refraction of nitrogen. 

Four amines were examined, diethylamine, dipropylamine, diiso- 
butylamine, and diisoamylamine. The calculated values for the 
atomic refraction of nitrogen obtained from these compounds 
were 5°67 and 2°781. Four nitrates also were examined, ethyl, 
propyl, isobutyl, and amyl nitrate. Two constitutions are 


possible for these compounds RON<? and RONE). The 


numbers calculated for the first are, however, much smaller than 
those observed, and the second is therefore taken as the correct 
constitution, the numbers calculated for this being in agreement 
with those observed. Similar observations with nitromethane 
and nitroethane lead to the constitution R-O-N:O0 for these com- 
pounds, and from the examination of propyl, butyl, and amy] nitrites 
the constitution R-N < is derived. Dimethyl- and diethy]-nitrosamine 
were also examined, the constitution of these compounds being 
R>N-N20. 

From the results, it appeared that :— 

1. Oxygen united by a double linkage to nitrogen has the same 
atomic refraction that it has when anited by a double linkage to 
carbon. 

2. Triad or pentad nitrogen united. by either single or double 
linkage to oxygen has the same atomic refraction that is possessed by 
nitrogen in the amines. The mean values of the atomic refraction 
calculated from the above observations for the two formule employed 
are 5°38 and 2°780. 


Refraction and Dispersion in Certain Metals. By H. E. J. 
G. pu Bots and H. Rusens (Phil. Mag. [5], 30, 365—378).—Thin 
wedge-shaped films of iron, cobalt, and nickel were deposited electro- 
lytically. These acted as prisms, and refracted light for small angles 
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of emission approximately according to the law of sines. The dis- 
persion results agreed well with those of Kundt in the case of nickel, 
but with iron somewhat different values were found. Numerous 
tables and curves illustrate the paper. J. W. 


Absorption Spectra of Iodine Solutions. By H. Ricottor 
(Compt. rend., 112, 38—40).—The author has made spectroscopic and 
spectrophotometric observations with solutions of iodine in benzene, 
toluene, and metaxylene, chloroform, bromoform, the methyl, ethyl, 
and amyl haloid salts, and methyl, ethyl, and amyl alcohol. For 
homologous compounds, and for derivatives of the same radicle, as 
the molecular weight of the solvent increases, the absorption band of 
the iodine is very slightly displaced towards the violet. and the 
minimum of light transmitted diminishes. C. H. B. 


Gas Battery. By P. Scuarr (Dingl. polyt. J., 276, 36—40).— 
The author has patented a gas battery, in which it is proposed to use 
two gases or vapours producing a voltaic current by mutual action. 
He employs gases of the following groups: (1) Hydrogen, water-gas, 
generator-gas, coal gas, and the vapour of light hydrocarbons, such 
as petroleum, naphtha, or the like; (2) air, oxygen, chlorine, and 
fluorine. In cases where a liquid and a gas are used, the former is 
substituted for a gas belonging to the second group, hydrogen per- 
oxide or nitric acid being the most suitable. The gases are prepared 
in separate apparatus according to the usual methods, and are collected 
in suitable receivers, into which they are compressed by well-known 
means. They are then conducted to the battery, a full description of 
which is given in the original paper, accompanied by detailed 
drawings. D. B. 


Development of Electromotive Force between Mercury and 
an Electrolyte. By F. Pascuen (Ann. Phys. Chem., 41, 801—832 
and §99—90U).—Time is required for the full development of the 
E.M.F. between a metal and an electrolytic solution, for a movement 
of the ions is necessary to effect the charge of the metallic surface, 
and this can only take place at a finite rate. The author by the use 
of dropping electrodes measures the E.M.F. between mercury and 
solutions of sulphuric acid, hydrochloric acid, cupric sulphate, and 
zinc sulphate, when the mercury is flowing at different rates. The 
speed of outflow may be so small that single drops are formed at the 
end of the capillary and fall sep:rately through the liquid, or it may 
be great enough to give a continuous jet of mercury for some 
distance from the mouth of the tube. By measuring the length of 
this jet (from the capillary to the point where breaking up into 
drops commences), and dividing by the speed of outflow, the time is 
obtained during which a surface-particle of mercury is in electrical 
contact with the electrolyte and the electrometer simultaneously. 

The results show that the mean difference of potential at a mercury 
surface which is increasing in size in an electrolyte does not depend 
so much on the nature of the increase, as on the time during which 
each surface-particle is in contact with the electrolytic solution. The 
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phenomenon is to be conceived as a charging of the surface; and the 
mean E.M.F. at the surface is composed of those of the separate 
particles during the time of their contact with the electrolyte. The 
beginning of the charging curve is to be sought at times less than 
10-* seconds. The charging goes on rapidly up to 10~ seconds, after 
which the E.M.F. increases much more slowly, the increase being 
very little for hydrochloric acid, considerable for sulphuric acid and 
the sulphates of zinc and copper. This last increase is probably due 
to the formation of a mercury salt on the surface. J. W. 


Conductivities of Isomeric Organic Acids and their Salts. 
By D. Bertaeror (Compt. rend., 112, 46—48).—Free isomeric acids 
usually have different conductivities, but normal salts of acids of 
simple function, such as maleates and fumarates, itaconates, mesacon- 
ates, and citraconates, have the same condactivities. This is true also 
of all the tartrates, and of the three amidobenzoates, and it is very 
nearly true for the three hydroxy benzoates. 

Dextrogyrate tartaric acid and racemic acid have identical con- 
ductivities, and since the levogyrate acid is identical with the 
dextrogyrate acid in all symmetrical properties, this result affords 
further proof of the dissociation of racemic acid in solution. Meso- 
tartaric acid has a very different conductivity when in the free state. 

When an excess of alkali is added to the normal salts, the equality 
of conductivity persists for acids of simple function, and also for 
amidobenzoates and the tartrates, a result which indicates that the 
alcoholic function of the latter is practically inoperative in very dilute 
solutions. Acids with a phenolic function yield salts with conduc- 
tivities which are only approximately equal, and they begin to vary 
still more on addition of excess of alkali, the results showing that 
ortho-acids yield no more basic salt in dilute solutions, whilst the 
meta- and para-acids form polybasic salts. 

If increasing quantities of acid are added to a normal salt, the 
results are different from those with excess of base, but the general 
phenomena are identical for a large number of acids. With mono- 
basic acids, the liquid behaves simply as a mixture of the normal salt 
and the acid: with bibasic and polybasic acids, this does not hold 
good, in consequence of the existence, in the solution, of partially 
dissociated acid salts. Differences are observed between isomerides, 
such as fumaric and maleic acids, mesotartaric acid, and the other 
tartaric acids. The proportions of acid salt formed are almost 
identical with citraconic and maleic avids, on the one hand, and mes- 
aconic and fumarie acids, on the other. In the case of the amido- 
benzoic acids, the basic function seems to be most energetic with the 
meta-derivative, and weakest with the ortlo-derivative. 

C. H. B. 


Connection between the Theoretical and Empirical Iso- 
thermals of Mixtures. By A. Buiimcke (Zeit. physikal. Chem., 6, 
153—160 and 407—410).—The theoretical and empirical isothermals 
of a single substance only coincide when the substance is homo- 


geneous; if one portion is in the !iquid and another in the gaseous 
Z2c2 
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state, the two curves are dissimilar. Van der Waals has investigated 
the isothermals of a mixture, and has shown how to find the empirical 
isothermals when the theoretical curves for all compositions of the 
mixture are known (Zeit. physikal. Chem., 5, 133). The author seeks 
to arrive at the connection more directly, and treats in the first of the 
above papers a mixture of two substunces, extending his mode of 
treatmeut in the second paper to more complex mixtures. 


J. W. 
The Hydjrogenation of Closed Chains. Ry F. Sroumann and 
C. Kieser (J. pr. Chem. [2], 43, 1—21).—For the purposes of this 
research, the following thermochemical data have been determined ; 
the heats of combustion are for constant pressure :-— 


Heat of Heat of 
combustion. formation, 
Cal. Cal. 


Terephthalic acid, C,H,O, 770°9 188°1 
Dimethy] terephthalate, CH yO, 1112°7 172°3 
A,,-dihydroterephthalic acid, 


191°9 
Dimethyl] A, 4-dihydrotere- 
phthalate, CoH,.0, . 172°7 
A, 5-dihydroterephthalic 
C.H O 3 185°3 
A,-tetrahydroterephthalic acid, 
CsH 0, ‘ 214-2 
Dimethyl A,-tetrabydrotereplitha- 
late, CoH,,O, . 196°2 
Cis-hexahydroterephthalic avid, 
237°4 
Fumaroid - hexahydroterephtba- 
lic acid, C,H,,0, f 236°5 
Dimethyl fumaroid-hexahydro- 
terephthalate, CioH iO, ° 218°1 
Normal hexane, C,H, ° 558 
a-Thiophenic acid, C;H,SO,.... “{ 85:4 
Tetrahydro-a-thiophenic _ acid, 
| SE 700°4 114°9 


Details of the preparation of these compounds are given. Di- 
methyl A,-tetrahydroterephthalate melts at 37°, not 39°, as stated by 
v. Baeyer (Abstr., 1889, 1178); a-thiophenic acid melts at 128°5°; 
propiothiénon boils at 226° (228°, corr.; Krekeler, Abstr., 1836, 
539). 

From the above numbers, and from those generally accepted for 
the thermal values of acids of the oxalic and acetic series, it is shown 
that the hydrogenation of compounds containing the benzene ring is 
accompanied by three distinct thermal changes :—(1) The first 
addition of H,, as in the conversion of terephthalic acid into dihydro- 
terephthalic acid, causes an increase in the heat of combustion 
amounting to 68°7 Cal.; (2) the addition of the next two hydrogen 
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molecules, as in the conversion of dihydro- into tetrahydro-, and of 
tetrabydro- into hexahydro-terephthalic acid, causes an increase in 
the heat of combustion of 45°3 Cal. for each molecule; (3) the 
addition of the fourth molecule of hydrogen, which brings about the 
splitting open of the benzene ring, as in the conversion of hexahydro- 
terephthalic acid into suberic acid, and the addition of the fifth 
molecule, which splits up the open chain into two different molecules, 
both cause an increase of 54°8 Cal. in the heat of combustion. 

The correctness of these three figures is fully confirmed by the 
thermal values obtained for the successive hydrogenation of benzene 
into hexane, benzoic acid into heptylic acid, &c. ‘The same three 
figures obtain also in the hydrogenation of compounds cortaining the 
pyridene and thiophen rings. 

The agreement between the numbers 45°3 and 54°8 on the one 
hand, and the numbers representing the hydrogenation of compounds 
of the fatty series on the other hand, leads the authors to the follow- 
ing conclusion:—The thermal value of the hydrogenation of com- 
pounds containing the benzene and thiophen nuclei is entirely dif- 
ferent in the first stage from what it is in the second and third stages, 
and in both these latter stages is in agreement with the thermal values 
of the hydrogenation of ordinary double-bond compounds in the fatty 
series (compare Horstmann, Abstr., 1888, 1069). A. G. B. 


Endothermic and Exothermic Reactions of Organic Bases. 
By A. Cotson (Compt. rend., 111, 884—886).—Piperidine displaces 


calcium from calcium chloride (Abstr., 1890, 1368) only when 
the solution of the latter contains not less than 55°5 grams per 
litre. Precipitation is more complete when the liquid is heated, and 
the precipitate consists of calcium hydroxide with small but variable 
quantities of calcium chloride and of the double calcium-piperidine 
compound described by Berthelot. 

There are many other cases in which a reaction is determined by 
the solubilities of the products and not solely by the thermal dis- 
turbances. The formation of barium cxalate from the dissolved 
chloride and oxalic acid develops +5°6 Cal., and that of diisobuty]- 
amine oxalate from the dissolved hydrochloride + 6°5 Cal. ; the forma- 
tion of the two oxalates from the bases and a solution of ammonium 
oxalate would develop +8°0 Cal. and +7°5 Cal. respectively, and 
yet diisobutylamine oxalate cannot be obtained in this way. On the 
contrary, ammonia displaces the amine at once from its oxalate, even 
at the ordinary temperature, although the change corresponds with an 
absorption of —10 8 Cal. 

If normal diisobutylamine is added to an aqueous solution of tri- 
methylamine (1 gram-mol. per litre), it first dissolves with an absorp- 
tion of —6°6 Cal., and then the diisubutylamine separates with a 
further absorption of —7°0 Cal. Other amines behave like ammonia 
and trimethylamine in contact with dibutylamine oxalate, and give 
analogous endothermic reactions. In these phenomena, the coeffi- 
cient of distribution of the acid between the two bases has to be 
taken into account. 3 mols. of triethylamine are required to displace 
1 mo!, of diisobutylamine from its hydrochloride, and 3 mols, of 
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trimethylamine are required to dissolve 1 mol. of normal diisobutyl- 
amine oxalate, the solutions containing 1 gram.-mol. of base per 
litre. 

The following experimental data are given :— 


Diisobutylamine diss. + }H,C,0, diss. 

= solid salt develops +164 Cal. 
Diisobutylamine liquid + $H,C,O, solid 

= solid salt - +192 
Trimethylamine diss. + }H,C,O, diss. 

diss. salt E +9°6 
Trimethylamine liquid + $H,C.O, solid 

= solid salt ... , +705 ,, 
Heat of dissolution of diisobutylamine .. = +705 ,, 


C. H. B. 


New Method of Investigating the Compressibility of 
Liquids and Gases: Results with Oxygen, Hydrogen, Nitro- 
gen, and Air. By E. H. Amagcar (Compt. rend., 111, 871—875).— 
The author has investigated the effects of pressures varying from 1V0 
to 1000 atmospheres, at 0°, 100°, and 200°. For hydrogen, the values 
of dv/dt are practically independent of the temperature, and the 
coefficient of dilatation diminishes regularly as the pressure rises ; 
whilst for nitrogen, oxygen, and air, it passes through a maximum 
corresponding with the pressure at which pv has its minimum value. 
The values dp/dt for hydrogen are practically independent of the 
temperature. Air and nitrogen approximate to hydrogen in their 
behaviour. Hydrogen seems, in fact, to represent the limit towards 
which all the other gases tend, and which is characterised by values 
of dv/dt and dp/dt, independent of the temperature, the first decreas- 
ing and the second increasing regularly as the pressure rises. 

Farther experiments have shown that the isothermals at pressures 
up to 3000 atmos., and at all temperatures, are not strictly right 
lines, but have a slight concavity towards the axis of the abscisse. 

C. H. B. 

Dalton’s Law. By B. Gatirzine (Ann. Phys. Chem., 41, 770—800). 
—Taki ati Ylausius a” Pe = 

Taking the gas equation of Clausius, ( p + To + Aye b) 
RT, as his basis, the author develops a theory of the behaviour of a 
mixture of two gases with respect to compression. The internal 
cohesion of such a gaseous mixture is first considered, it being 
assumed that the cohesive forces between both like and unlike 
molecules depend on the masses of the attracting bodies, and that 
they decrease with rise of temperature. No assumption is made, in 
the first place, as to how the attraction varies with the distance 
between the attracting molecules ; but afterwards, the inverse second, 
third, and fourth powers are introduced into the formule o tained, 
and the consequences tested. It is found that the inverse square 
alone yields consistent results. The influence of the extension of the 
molecules on the pressure of the gaseous mixture is next investi- 
gated; and then follows a comparison of the theoretical numbers 
with the compression experiments of Andrews and other physicists 
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on mixtares of gases. Under considerable pressures, the law of the 
inverse square seems no longer to hold good, the attraction being 
smaller than that deduced from theory. 

The equation: are finally applied to the critical state, and calcula- 
tions of the critical temperature of mixtures of carbonic anhydride 
and nitrogen are found to be in satisfactory accordance with the 
experimental values of Andrews. (For previous paper, see Abstr., 
1890, 105.) J. W. 


Method for Determining the Absolute Density of a Gas. 
By J. Joty (Phil. May. (5), 30, 379—386).—The author weighs the 
gas in a strong copper sphere under a pressure of 20 or more atmos. 
A portion is then allowed to enter a volumenometer of 1—2 litres 
capacity at atmospheric pressure. Volume, pressure, and tempera- 
ture are then read off, and the sphere with its remaining contents 
again weighed. Thus, all the data necessary for a density determin- 
ation are obtained. The experimental error is considered by the 
author to affect only the fifth significant decimal. 


Relation between the Boiling Points, Molecular Volumes, 
and Chemical Characters of Liquids. By O. Masson (Phil. 
Mag. [5], 30, 412—423).—-The following law is formulated by the 
author :—Ilf liquid compounds of the same group be compared at 
temperatures at which their vapour pressures are equal, the volumes 
occupied by unit weights will be inversely proportional to the molecular 


weights, and directly proportional to the absolute temperature; or, 
for each group at equal vapour pressure, V;/T = const., T being the 
absolute temperature of ebullition, and V; the molecular volume at 
T°. By compounds of the same group are meant those of a hydro- 
carbon radicle with elements of the same natural family ; for instance, 
ethyl chloride, bromide, and iodide. Small, but real deviations from 
this law occur, the bromide in most haloid compounds, for instance, 
having the lowest value of the constant. Since the same relation 
holds good for vapours under equal pressure, it follows that different 
compounds of the same group are expanded equally in changing from 
liquid to vapour at the boiling point (compare Groshans, Phil. Mag. 
[5], 20, 197). 

In homologous series, the constant seems to increase by the same 
amount with each successive addition of CHg. . 

Ramsay and Young have shown that T x dp/dt is a constant for 
closely allied substances. This law, taken in conjunction with the 
above relation and the thermodynamical equation L/V—v = 
T x dp/dt, gives the result that in each group the molecular heat of 
vaporisation divided by the absolute temperature of ebullition is 
constant (compare Trouton, Phil. Mag. [5], 18, 54). J. W. 


Relation between the Boiling Points, Molecular Volumes, 
and Chemical Characters of Liquids. By 8S. Youne (Phil. Mag. 
[5], 30, 423—427).—If V and V’ represent the molecular volumes 
of two liquids at “corresponding” pressures p and p’, at which 
pressures their boiling points in the absolute scale are T and T’, 


380 ABSTRACTS OF CHEMICAL PAPERS; 


then, according to Van der Waais, V/V' = T/T’ x p’/p. The author 
finds that, whilst this equation holds good in general for substances 
which are closely related, it shows deviations of as much as 17 per 
cent. from experimental results when the substances compared are not 
so related. J. W. 


Connection between the Critical Data of Liquids and their 
Chemical Constitution. By E. Hrtuworn (Zeit. physikal. Chem., 
6, 578—585).—In this preliminary note, the author tirst shows how 
the molecular volumes at the critical temperatures may be calculated, 
and that, at the critical temperature, isomeric compounds have equal 
molecular volumes, the molecular volumes of all compounds being 
equal to the sum of the atomic volumes. He also shows that the 
critical molecular volume, the constant 6 of the Van der Waals’ 
equation, is subject to similar laws, and that, from this, it follows 
that the critical data of liquids are purely functions of their chemical 
composition. H. C. 


Viscosity of Liquid Carbon Compounds, and its Relation to 
Chemical Constitution. By R. Garrenmuisrer (Zeit. physikal. 
Chem., 6, 524—551).—The viscosity of. a liquid is defined as the 
resistance of its particles to shear, and is constant for any liquid 
of constant temperature. It is measured by the work which is 
required to overcome the above resistance, this being, according to 
Vinkener, z = +*zp/8lv — vs/8zgl. In this expression, r is the radius 
and / the length of a capillary through which a volume v of the 
liquid of sp. gr. s flows under a pressure pin unit of time. The 
author has determined the value of z for a large number of organic 
compounds, by measuring the rate of flow from pipettes of suitable 
size. The results are given in tabular form, and the values of z/m 
and z/m*, where m is the molecular weight, are also given, important 
relations between these values and the constitution of the compounds 
being established. 

lt is found that for any series of homologous compounds, with the 
exception of the acids, the values of z/m’* are practically constant. The 
presence of a double linkage does not appear to exercise any marked 
effect on the viscosity, but for ring compounds the value of z/m? is 
greater than for open chain compounds, diprupyl and diallyl, for 
instance, giving the values 4:3 and 42, whereas benzene and ethyl- 
benzene give Ll‘l and 6:1. The influence of the presence of an 
hydroxy] group is very marked, for whereas the values of z/m? for the 
hydrocarbons are from 42 to 11:1, those for the normal alcohols lie 
between 54 and 63. In this respect, the following series of values is of 
interest: C;H,OH = 63, C;H(OH), = 791, and C,H;,(OH); = about 
10,000. The values for the isomeric benzyl alcohol and metacresol 
of 49 and 161 respectively are also noteworthy, as showing the much 
greater effect which seems to result from the introduction of the 
hydroxy! group into a closed chain. The above facts serve to account 
for the great viscosity of the carbohydrates. The viscosity of the 
acids is much less than that of the corresponding alcohols, but here 
also the presence of the hydroxyl group exercises a marked influence. 
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This is shown more particularly when an alcohol radicle is substituted 
for the hydrogen of the hydroxyl group, the viscosity of the ethereal 
salts: being much less than that of the acids. From the low viscosity 
of acetoacet:c acid, the author concludes that this compound does not, 
as indicated by Geuther’s formula, contain a hydroxyl group other 
than that present in the carboxyl radicle. 

The influence of temperature on the viscosity is also studied. A 
decrease in the viscosity takes place with rise of temperature, this 
decrease becoming smaller and smaller the higher the temperature, 
the influence of temperature being greatest with those substances 
having the greatest viscosity. H. C. 


Influence of Pressure on Dissociation. By B. Pawtewski 
(Ber., 23, 3752—3755).—According to the author, the critical tem- 
perature of a mixture of liquids is calculable by the simple mixing 
formula T, = nT + (1 — «)T’, where T and T”’ are the critical 
temperatures of the components, » and 1 — n the proportions in 
which these are present. On this basis, one should be able to caleu- 
late the amount of dissociation of a liquid such as C;H,,Cl at high 
pressures from the observation of its critical temperature, provided- 
those of the dissociation products (C;Hj + HCl) are known. The 
great pressures under which the experiments must be conducted 
would appear to prevent the dissociation in such cases, for the ob- 
served critical temperature is much higher than that calculated from 
the formula, supposing the dissociation to be complete. On the other 
hand, with substances like Cl~COOC,H;, which, on heating, decom- 
pose into products that have no tendency towards recombinstion 
(C,H;Cl + CO,), the results of observation are in agreement with the 
calculated critical temperature. J. W. 


Continued Dissociation and the Vapour Density of Sulphur. 
By E: Riroxe (Zeit. physikul. Chem., 6, 430—436).—By “ continued ” 
dissociation is meant, for example, that of a compound represented by 
the symbol (abcd), which first dissociates into (abc) and d, the mole- 
cule (abe) being afterwards capable of dissoviating into the simpler 
molecules a, b, and ec. 

The author, from thermodynamical principles, deduces the mathe- 
matical law of continued dissociation, and afterwards applies it to the 
instance of gaseous sulphur; which, from the vapour density obser- 
vations of Biltz (Zeit. physikal. Chem., 2, 920), appeais to exist at 
the boiling point as S,, dissociation at once taking place into S, and 
S., and finally entirely into S,. A general solution of the equation 
applicable is impossible; but by making probable assumptions as to 
the form of the density curve of S, and of S,, the author obtains 
figures which exhibit a close agreement with the numbers obtained 


by Biltz. J. W. 


Effusion of Gases through a Narrow Aperture at Different 
Temperatures. By W. Timorferr (Zeit. physikal. Chem., 6, 
586—589).—The apparatus used is that shown in the accompanying 
sketch. A is a glass pipette containing 150 c.c., with small bulbs 
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above and below, and snpported by an iron tripod. D isa tube of 
copper, in which at oa platinum plate pierced by a narrow opening 
is soldered. The side tube ef can be connected with A by means of 
india-rubber tubing. A is filled with the gas to be examined and 
connected with D, the connection being, however, closed by a pinch- 
cock. D is brought to the desired constant temperature, and A is 


then immersed in the cylinder of water C. On opening the pinch- 
cock, water enters A, and the gas escapes through o, the time occu- 
pied by the water in rising from the mark a to the mark b being 
noted and giving the rate of effusion. 

If c, and c¢, are the rates of effusion, at the temperatures ¢, and &, of 
a gas of mass m, volume v, and pressure p, the work required for the 
effusion of the above mass in each case will be pr(l + at,) = 3me,? 
and pv(l + at.) = 4me,*. Dividing the first’ equation by the second, 
and placing c, = v(1 + at,)/z, and c, = v(1 + @f,)/z., where z, and z, 
represent the time of effusion in each case, we get 


Son on EEE © 
1 + at, (1 + at,)* . Za" : 


and hence (1 + at,)/(1 + af.) = 2,°,z2 or T,/T. = 2/2, where T, 
and T; are the absolute temperatures. This result is of interest as it 
is in apparent contradiction to the deductions from the kinetic theory 
of gases. For since the velocity of the moving molecules increases 
with rising temperature, instead of a decrease in the rate of effusion 
at the higher temperature as indicated by the above formula, an 
increase might have been expected. The author's experiments with 
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carbonic anhydride and air confirm, however, the above result, the 
rate of effusion becoming smaller as the temperature is raised. 
A quantitive test of the formula gave values for T, calculated as 
equal to T,z,"/z,°, which were greater than those observed. This the 
author attributes to unavoidable inequalities in the aperture, which 
cause alterations in the area with change of temperature. 

H. C. 


Law of Diffusion of Liquids. By H. M. Vernon (Chem. News, 62, 
275—276).—Graham, in his experiments on the diffusion of aqueous 
solutions of various salts, did not show the existence of any general 
law bearing on the relations between the salts and the amounts of 
them diffused under similar conditions as to time, temperature, and 
concentration, yet several series of isomorphous salts were found to 
diffase at approximately equal rates, and he endeavoured to show 
that the rates of diffusion of several of the different groups were 
to one another as the square roots of simple numbers. The author of 
the present note does not sce why such complex relations should 
exist, and is of opinion that there probably is a general law for the 
diffusion of aqueons solutions of salts. In accordance with the kinetic 
theory of molecular motion, solutions of the same density should have 
equal rates of diffusion supposing no combination takes place 
between the solvent and the substance dissolved, then in a series of 
salts arranged regularly according to the densities of their solutions, 
the amounts of salts diffused ought to vary regularly from one end of 
the series to the other. The author has arranged two such series 
from Graham’s numbers, reducing all to a common period of 
eight days ; for Graham tried to find numerical relations between the 
periods required to obtain equal amounts*of diffusate in all cases; 
therefore his numbers were for varying periods. 

The numbers taken are also for 1 per cent. solutions only in each case, 
as stronger solutions do not give such regular results. Disregarding 
the numbers for ammonium hydrogen carbonate, potassium and 
sodium thiosulphates, and aluminium sulphate, which were vitiated 
by dissociation taking place, and those for magnesium nitrate, 
potassium iodide, silver nitrate, and barium chloride, which were 
abnormal for some reason, the diffusion values for potassium, sodinm, 
ammonium, magnesium, manganese, calcium, zinc, and copper 
chlorides, potassium and sodium bromides, chromates, carbonates. 
sulphites, scdium iodide, potassium, sodium, magnesium, zinc, and 
hydrogen sulphates, and sodium, copper, strontium, calcium, and 
barium nitrates are shown to decrease more or less regularly with 
the increasing density of the solutions, and it is inferred “that solutions 
of the same density have equal rates of diffusion, or that with solu- 
tions of varying density, the rate of diffusiou decreases regularly with 
increase in density of the solutions.” Hydrochloric acid, nitric acid, 
and sodinm and potassium hydroxides gave diffusion values very 
much greater than the normal, and so were not included in the tables. 

D. A. L. 

Hydrodiffusion. By O. Wirpesure (Ann. Phys. Chem., 41. 675— 
711).—The author completely fills a small glass cylinder with a salt 
solution of known concentration, places it inside a much larger vessel, 


384 ABSTRACTS OF CHEMICAL PAPERS. 


and then carefully fills up the latter with pure water. After the 
diffusion has proceeded far enough, the liquid in the larger vessel is 
slowly run off, and the contents of the smali cylinder are then 
analysed photometrically. The experimental results are contained in 
numerous tables, and the mathematical theory of diffusion for the 
above arrangement developed. J. W. 


Evaporation and Dissolution considered as Processes of 
Diffusion. By J. Sreran (Ann. Phys. Chem., 41, 725—747).—Ex- 
periments were formerly made by the author (Wien. Ber., 68, 
2 Abth., 385), on the evaporation of various liquids from tubes of 
1—6 mm. diameter. Two simple laws regulating the evaporation 
were discovered :—(1) the speed of evapuration is inversely propor- 
tional to the distance of the liquid surface from the top of the tube; 
(2) the speed is independent of the section of the tube. These two 
laws were found to be direct consequences of the theory of gaseous 
diffusion applied to the above process. The author now describes a 
parallel experiment made on the dissolution of a solid instead of the 
evaporation of a liquid. A rectangular prism of rock salt was 
enclosed on all sides (except one end) by glass plates fastened on by 
means of Canada balsam. This prism was placed in an upright 
position in a capacious vessel containing water, and the rate at which 
the salt dissolved was observed. When the uncovered end was 
upmost, the rate of dissolution was small and inversely proportional 
to the distance of the free salt surface from the top of the giass plates. 
When the uncovered surface was pointed downwards, solution took 
place much more rapidly owing to convection, and at a rate prac- 
tically independent of the distance of the free surface from the edge 
of the plates. An experiment of the first kind can be used to calcu- 
late the coefficient of diffusion of a solid. 

In the mathematical part of his paper, the author deduces the laws 
of evaporation and dissolution by making application of the theories 
of gaseous and liquid diffusion. J. W. 


The Solubility of Gases in Water. By L. W. Winker (Ber., 
24, 89—101).—The solubility was determined by shaking up a 
known weight of water with a known volume of gas, and measuring 
the gas remaining unabsorbed. The absorption apparatus consists of 
a large glass globe to which a long tube b is sealed; the inside 
measurement of the tube is 15 mm., and the length from below the 
level of the bottom of the globe to the open end about 850 mm.; the 
tube is graduated in millimetres. The capacity of the absorption 
giobe is from 2 tu 24 litres; it is connected to the manometer tube m 
by an india-rubber tube. The apparatus d is provided in order to 
determine the tension of water vapour under the same conditions as 
those existing in the absorption globe, and is also connected with 
a manometer. The whole is surrounded by a water-bath which is 
stirred by air currents passing through 7 and g. 

Solubility of hydrogen in water. The hydrogen was prepared from 
dilute sulphuric acid and pure zinc, and collected over mercury and 
a small quantity of potash. The gas so prepared was entirely with- 
out smell, and had no action on moist silver nitrate paper. On ex- 
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ploding 100 parts of the gas in an eudiometer with excess of oxygen, 
the contractions which took place were 150°00 and 150°01. The ex- 
pansion coefficient of hydrogen was taken as 0°00366. 


m 


The mean values of the results were the following :— 


Absorption 
Temperature. coefficient. 
0°U2 131 
0°01955 
0°01819 
0 01699 
0°01644 
001608 


The following interpolation formule were calculated :— 
0—20° B = 0°02148 — 0:0002215¢ + 0°00000285¢#. 


10—30 B = 001955 — 0:000144(¢ — 10) + 0-0000008(4 — 10)°. 
20—40 B = 0:01819 — 0:0001525(¢ — 20) + 0-00000325(¢ — 20)". 
30—50 B = 0:01699 — 0:0000645(¢ — 30) + 0-:00000095(¢ — 30). 
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The solubility was calculated from the absorption coefficient by the 
formals ff’ = a at (Abstr., 1889, 936). 

The absorption coefficient of hydrogen decreases with rise of tem- 
perature and becomes constant about 60°. Bunsen found it constant 
between 0° and 20° within the limits of experimental error. The author's 
results agree fairly closely with those of Timoféeff; the latter are 
somewhat higher. E. C. R. 


Vapour Pressures of Solutions. By F. M. Raovir (Ann. Chim. 
Phys. [6], 20, 297—371).—In former papers (Abstr., 1887, 631; 
1888, 1145; 1889, 7; 1890, 554), the author has recorded his experi- 
ments on the vapour pressures of solutions in ether, alcohol, and 
acetic acid; the present paper contains the results of his examination 
of solutions in other solvents. The method of determining the 
pressures was in part that described in the previous papers, but in 
some cases the vapour pressure was found from the boiling point of 
the liquid. To make this method applicable, the thermometer 
bulb, which must of course be placed directly in the liquid, is 
surrounded by a spiral of palladium wire which has been electrolytic- 
ally charged with hydrogen. On heating the solution, the vapour of 
the liquid is generated solely on the surface of the wire, a regular 
ebullition results, and the thermometer is found to register a constant 
boiling point to within ;3, of a degree. The boiling points of the 
solvents used were determined under different pressures, and it was 
satisfactorily established that at equal distances from their boiling 
points under atmospheric pressure, all the liquids in question showed 
the same vapour pressure. 

The experiments were made with a large number of different 
solvents, among others carbon bisulphide, acetone, amylene, and 
benzene. The results are similar to those obtained in the author's 
study of ethereal solutions (Abstr., 1888, 1145). The general law 
(f —f')/f x (n — n’')/n = k, holds good for all solutions, the values 
of fand f’ being the vapour pressures of the pure solvent and the 
solution, and n and n’ being the number of molecules of the solvent 
and of the dissolved substance present. The normal value for the 
constant k is 1°04, but some solutions are found to give only half this 
valne, and in others the number is very much higher. The first 
series of exceptions may be explained by assuming that the molecules 
of the dissolved substance are double the ordinary chemical molecule, 
in which vase n’ becomes $n’, and therefore in dilute solution the 
value of k is halved. The second series of exceptions are those which 
occur in aqueous and acetic acid solutions. The exceptions in aqueous 
solution are explained by the theory of electrolytic dissociation, 
whereas those with acetic acid may be referred to the well-known 
anomalous character of acetic acid vapour at low temperatures. These 
results are in accordance with those found experimentally by other 
vbservers, and with the theoretical deductions of Van’t Hoff. 

The reduction of the vapour pressure may be used to determine the 
molecular weight of the dissolved substance. In this case it is best 
to employ the bo ling point method above described, which, as the 
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author shows, gives accurate results. The cryoscopic method is, 
however, recommended in preference to the above, as being simpler 
and more accurate. H. C. 


Determination of Solubility Coefficients. By J. W. Dover 
(Zeit. physikal. Chem., 6, 481—489).—If a known amount of an 
indifferent gas is passed through solutions of definite concentration 
at a fixed temperature, then the tension of the dissolved substance 
may be calculated from the amount of it which is carried away, 
assuming that the concentration remains the same during the experi- 
ment. Assume that V litres of air at the barometric pressure B and 
temperature ¢ are passed through a solution with tension # and tem- 
perature T, and that g grams of the dissolved substance are removed. 
Then, if y is the weight of a litre of the dissolved gas at 0° and 
760 mm., - 

Fas 1 ” V(1 + 2T)B 
I= Ty at * Feu * + at\(B—2— Wr)’ 


where Wy_; is the difference between the pressure of the water 
vapour at T° and at ¢°. From this 
o =(B — W;-.)/ {2 + By / = g(l + at) \ 

The experiments practically may be carried out in the apparatus 
described by Will and Bredig (Abstr., 1889, 820). Preliminary 
experiments with ammonia and some of the amines led to the 
following results for the values of z in normal solutions, calculated 
from experiments with solutions of different concentrations on the 
assumption that the tension is proportional to the concentrat‘on : 
ammonia, 53°7; methylamine, 40°6; dimethylamine, 90°3; ethyl- 
amine, 645; diethylamine, 233; propylamine, 89. The resalts 
are expressed in millimetres of mercury. The temperature of 
the air was 15°, that of the solution 60°. From these numbers, 
Ostwald’s solubility coefficient, the number expressing the ratio 
between the concentration of the yas within and without the solutions, 
may be calculated, as also Bunsen’s absorption coefficient. The first 
is equal to V/v, the second to V/v(1 + at), V being the volume of 
the gas which is dissolved in the volume v of the solation. For the 
above substances we have— 


NH;3. NH,.Me. NHMe,. NH,Et. NHEt,. NH,Pr. 
Solubility coefficient.. 386 Sil 30.821 89 233 
Absorption coefficient. 316 419 188 263 73 191 


The solubility coefficient is independent of the concentration of the 
solution, as required by the law of Henry, and the correctness of the 
experimental method is in so far confirmed. Former experiments of 
Sims gave 381 as the solubility coefficient of ammonia at 60°, a 
number with which the author’s is sufficiently in agreement. 

The author proposes to employ the above method for further 
investigations ou solubility coefficients. H. C. 
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Augmented Solubility. By M. Le Braye and A. A. Novyrs 
(Zeit. physikal. Chem., 6, 385—402).—From the law of mass-action, 
taken in conjunction with the theory of electrolytic dissociation, ‘it 
has been deduced by Nernst that the solubility of an electrolyte in 
water should be diminished by the addition to its solution of another 
electrolyte containing one ion in common with the first. This con- 
clusion has been experimentally verified by Noyes (this vol., p. 142) 
in a considerable number of instances; but there are several well- 
known cases of augmented solubility that appear to contradict the 
theory. The present paper contains an account of the cryoscopic 
and electrolytic behaviour of some of these apparently exceptional 
solutions. 

The solubility of lead nitrate in a solution of potassium nitrate is 
greater than its solubility in pure water, and vice versé. This anomaly 
was attributed by the authors to the formation of compound mole- 
cules, and therefore a number of freezing point determinations of 
various solutions containing the salts in different proportions were 
made, in order to throw some light on the number of molecules of 
dissolved substance present. It was found that the addition of lead 
nitrate to solutions of potassium nitrate depressed the freezing point 
by less than the normal amount, as judged by the behaviour of corre- 
sponding solutions of sodium nitrate, which are normal in respect of 
their solubility in water and in solutions of lead nitrate. This result 
points to the formation in solution of compound molecules of lead 
nitrate with potassium nitrate. The latter salt by itself would seem 
inclined to form double molecules, for its molecular depression is 
much less than that of sodium nitrate. Strontium nitrate with the 
alkaline nitrates gives results similar to those given by lead nitrate, 
as far as freezing points are concerned, so that it might be expected 
that it would be more soluble in potassium nitrate solution than in 
water alone. This the authors found to be the case. 

Other instances of augmented solubility investigated were : mercuric 
chloride in solutions of hydrogen, sodium and potassium chlorides ; 
silver cyanide in solution of potassium cyanide; and iodine in potas- 
sium iodide solution. In all these cases the results obtained clearly 
indicated the existence of compound molecules in solution; and some 
idea of the nature of the actual molecules present was obtained. A 
compound, KCl,HgCl,,H,O, was isolated in the course of the 
investigation. J. W. 


Cryohydrates of Mixtures of Salts. By D. Mazzorro (Chem. 
Centr., 1890, ii, 779; from Rend. Reale Ist. Lombardo [2], 23, 565, 
633).—The author’s investigations include the determination of the 
freezing points of saturated solutions of the chlorides, nitrates, and 
sulphates of potassium, sodium, and ammonium, and of the tem- 
peratures at which the so-called cryohydrates separate. The 
temperatures were determined by means of mercurial, alcoholic, 
and air thermometers, the last of which was one specially con- 
structed by the author. The lowest temperature employed (—31°4°) 
was obtained by a mixture of sodium chloride and ammonium 
nitrate, or sodium nitrate and ammonium chloride. The tem pera- 
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ture at which a cryohydrate of two salts was precipitated, was 
ulways lower than the freezing point of the saturated solution of 
either separately, and was approximately equal to the sum of the 
depression of the freezing points of the individual salts. In mixtures 
of two salts which contain different acids and bases, only those are 
capable of forming a saturated svlution which contain that salt, 
which, of the four formed from the combination of both acids and 
bases under the existing conditions of the experiment, is the least 
soluble. The others are unstable, that is, they exchange their 
radicles during cooling. The author’s experiments support Nernst’s 
statements (Abstr., 1890, 3) on the mutual influences of the solubility 
of salts. J. W. L. 


New Application of the Cryoscopic Method to the determi- 
nation of Molecular Weights. By W. Nernst (Zeit. physikal. 
Chem., 6, 573—577).—In a former paper (Abstr., 1890, 1368), the 
author showed how, when the solubility of a liquid in any solvent was 
decreased by the presence of some third substance soluble in the liquid 
but not in the solvent, the freezing point of the original solution was 
raised, and that this raising of the freezing point could be used in 
molecular weight determinations. As then pointed out, solutions of 
ether in water are suitable for such determinations, and in the present 
paper a number of new determinations with such solutions are re- 
corded which demonstrate the great accuracy of the method. It is, of 
course, necessary that the substance taken should be quite insoluble 
in the water, otherwise greater values than the theoretical will be 
obtained. H. C. 


Determination of Molecular Weights by the Ebullition 
Method. By E. Beckmann (Zeit. physikal. Chem. 6, 487—473).— 
The apparatus employed has already been described by the author 
(Abstr., 1889, 933). The present paper contains his experimental 
results presented in numerous tables and curves. Benzene, chloro- 
form, and carbon bisulphide as solvents give normal numbers for the 
hydrocarbons, carbonyl compounds, and ethereal salts; but for acids 
they yield results which point to a dissociation of double molecules. 
In acetic acid or alcohol, the acids have the normal molecular weight. 
Ethyl acetate, ethyl ether, and acetone give norwal numbers, in- 
creasing somewhat with the strength of the solution, as is usually 
the case. The values for cadmium iodide in aqueous solution 
scarcely vary at all with the concentration; those for mercuric chlor- 
ide, on the other hand, increase rapidly with it. 

Tables of the molecular elevation of the solvents at different 
temperatures are given, and also a table of the elevation caused 
by solution of one gram-molecule in 100 c.c. of solvent. The 
author especially recommends the use of ether as solvent. 

J. W. 


Osmotic Pressure from the Standpoint of the Kinetic 
Theory of Gases. By L. Bourzmann (Zert. physikal. Chem. 6, 
474—40).—The author considers a cylinder closed at each end by 
a piston, and divided in the middle by a semipermeable septum. 
In one compartment is contained a dilute solution, the solvent of 
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which alone can pass through the septuni; the other compartment 
contains the pure solvent. The pressures on the pistons are adjusted 
so as to produce equilibriam. This system is treated, with respect 
to the forces in play between the different parts, after the manner 
adopted in the kinetic theory of gases. It is found in this way that 
the resultant of all the forces in the two compartments producing 
pressure on the septum, that is, the osmotic pressure, is equal to the 
gaseous pressure which the dissolved substance would exercise were it 
distributed as a gas throughout the volume occupied by the solution, 
provided that the mean kinetic energy of a dissolved molecule is 
assumed to be equal to that of a gas molecule at the same temperature. 
The author also discusses the phenomenon of diffusion in liquids 
from the same point of view. J. W. 


’ The Molecular Theory and Electrolytic Dissociation. By 
G. Cramician (Zett. physikal. Chem., 6, 403—406).—The author, 
reasoning from the generally accepted ideas of the nature cf mole- 
cules in the various states of aggregation, seeks to show that we 
might expect dissociation of salts (together with powerful acids and 
bases) into their ions in aqueous or alcoholic solution, and in the 


liquid state. J. W. 


The Association Hypothesis in its Relation to the Theories 
of Clausius and Van’t Hoff. By J. Travuse (Ber., 23, 3582-- 
3589).—The dissociation theory of Arrhenius has been criticised 
by the author in a former paper (this vol., p. 255). For this 
theory he now proposes to substitute another, the association hypo- 
thesis, which is based, not on the decomposition of simple mole- 
cules, but rather of molecular aggregates (compare Armstrong, Trans., 
1888, 116). To bring such a hypothesis into accordance with 
Clausius’s theory of electrolytic conduction, he considers it sufficient 
t» assume that double and more complex molecules take no part in 
conveying the current. He illustrates his theory by the discussion of 
the behaviour of a double molecule (KCl)., and adduces the existing 
evidence in favour of the assumption of complex molecules in pure 
liquids and in solution. The validity of .Avogadro’s law for dilute 
solutions he would still consider an open question. J. W. 


Concordance in Atomic Weight Determinations. By F. W. 
Crarke (Amer. Chem. J., 13, 34—37).—Partridge, in his recent de- 
termination of the atomic weight of cadmium (this vol., p. 399), does 
not state the values he assumed for the atomic weights of carbon and 
sulphur in his calculations. Working back from. his figures, the 
author finds the numbers taken were 12 and 32 respectively, which 
numbers gave as a mean, Cd = 111°8015, with the extreme range 
from lowest to highest result of only 0°075. If, however, the weights 
adopted by Stus,C = 12:005 and S = 32-074, be taken, the different 
values for cadmium, calculated from Partridge’s three series of 
experiments, vary by nearly one-fourth of a unit, the small variations 
in the low atomic weights being multiplied in the higher figure. On 
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the other hand, if O = 16 be taken as the standard of comparison, 
and the symbols of the elements carbon and sulphur are used algeb- 
raically to represent their atomic weights, the numbers obtained in 
the three series of experiments may be respectively transformed into 
the three linear equations :— 

(i.) 36°036 Cd = 127°928 C + 2493-696, 

(ii.) 30°801 Cd = — 30°801 8 + 4428°736, 

(iii.) 28°027 Cd = 143°946 C — 10) S + 4606°272, 


which may be solved without previously assuming the value of 
either, and give the numbers Cd = 111°7850, C = 11°9958, and 
S = 32°0002, which are independent of all errors, except those of the 
investigator’s work, which are divided into three portions instead of 
heing accumulated on that of cadmium (compare Strecker, Annalen, 
59, 280). The author suggests the desirability of attempting new 
determinations of atomic weights which would lie between and con- 
nect the existing data. For example, in the case of cadmium, the 
numbers obtained by Dumas and by Huntington, on the one hand, 
and Partridge, on the other, differ by half a unit; the ratios 
CdO: CdSQ,. Cd : O, Cd : S, Cd: Ag, Cd: Cl, and Cd: Br all seem to 
be capable of direct measurement, and would, if determined, check each 
other and the older values. A system of such interlacing ratios can 
be collectively discussed by the method of least squares, so as to 
distribute errors of observation, the constant error of any one serics 
of data being equivalent to an accidental error in its relations to the 
other series. Ina large system of ratios, the constant errors will tend to 
neutralise each other to a considerable degree, and would partially 
eliminate errors which are magnified and accumulated by the current 
methods of computation. G. T. M. . 


Sulphonation of Quinoline and Phenol. By H. Fupa (Zeit. 
phystkal. Chem., 6, 490—523).—Thke object of the experiments de- 
tailed in this paper was that of studying other cases of non-reversible 
reactions similar to that investigated by Giersbach and Kessler in the 
nitration of benzene (Abstr., 1889, 10). The sulphonation of quin- 
oline was effected with fuming acid of varying concentrations, an acid 
contuining no anhydride having no action on quinoline below 100°. 
In the case of phenol, a dilute acid was used, the action of the concen- 
trated acid being too rapid. Both changes were studied as time reac- 
tions. The results obtained were very similar to those in the case of 
the nitration of benzene above mentioned. Quinoline and phenol 
exercise a retarding influence on the reaction Letween these sub- 
stances and sulphuric acid similar in effect to that of the benzene in 
its reaction with nitric acid. Hence the simple laws of mass action 
do not apply to these cases, the reaction being complicated by other 
factors, these being probably the amount of sulphonic acid and cf 
water formed. The course of the reaction in the case of the fumin 
acid is a perfectly similar one to that with the dilute acid. With the 
fuming acid, the anhydride alone is the active agent, the sulphuric 
acid serving only as a diluent, that is to say, it has the same function 


that water has in the case of the dilute acid. H. C. 
2da2 
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Inorganic Chemistry. 


Hydrogen. By J. A. WankLYN and W. J. Coover ( Phil. Mag. [5), 
30, 431—433).—The passivity of hydrogen gas is illustrated by its 
remaining unaltered in presence of solutions of the following sub- 
stances at the ordinary temperature :—Ferric chloride, platinic chlor- 
ide, potassium ferricyanide, nitric acid (sp. gr. 1°42) with or withont 
strong sulphuric acid, aqua regia, and chromic acid. Potassium per- 
manganate solution, on the other hand, whether it be alkaline, acid, 
or neutral, is attacked by hydrogen at the ordinary temperature. 


Purification of Iodine from Chlorine. By F. Musser (Zeit. 
anal. Chem., 30, 45).--The iodine is fused beneath a solution of 
potassium iodide sufficiently concentrated not to boil at the tempera- 
tare employed. After crushing, draining, and washing, it is free 
from chlorine. The same solution may be used repeatedly. 


M. J. S. 


Utilisation of Atmospheric Oxygen. By G. Kassner (Dingl. 
polyt. J., 2'78, 4683—478).—The present paper is a continuation of a 
previous communication (ibid., 274, 136) in which the auther 
described a new process for the utilisation of atmospheric oxygen and 
the compounds on which the process is based. 

With regard. to the prepsration of the calcium plumbate, further 
investigations have shown that, instead of heating two equivalents of 
calcium carbonate and one of lead oxide, it is preferable to use a 
slight excess of the former, say about 5 per cent. In this way, a 
spongy product is obtained which admits of the conversion of nearly 
the whole of the lead oxide into plumbate. It is more advantage- 
ous to employ limestone instead of whiting, and it has also been 
found unnecessary to use mechanical contrivances for keeping the 
mixture in the form of a powder during the heating operation. This 
may be effected in an ordinary or reverberatory furnace supplied with 
a good current of atmospheric oxygen. For the production of oxygen 
on a large scale, the author now recouimends heating the calcium 
plumbate in an ordinary farnace in the presence of carbonic anhydr- 
ide, when oxygen is freely given off according to the following 
equation :—Ca,PbO, + 2CO, = 2CaCO, + PbO + O. It will thus 
be seen that by this process unlimited quantities of oxygen may be 
obtained from one and the same material. 

The author considers his process superior to the methods of Brin 
and Boussingault for the following reasons:—The formation of 
calcium plumbate is effected in the course of a few minutes, its 
decomposition by means of carbonic anhydride is complete, whilst the 
working expenses, cost of plant, and the value of material are 
extremely small. ; D. B. 
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Selenium. By O. Hinspera (Annalen, 260, 40—52).—As 
selenious anhydride combines readily with aromatic orthodiamines 
with elimination of 2 mols. of water, experiments have been made in 
order to ascertain whether it behaves like an orthodiketone in other 
reactions ; it has been found, however, that it has no other properties 
in common with ketones. 

Selenious anhydride dissolves freely in hot acetic acid containing 
water, and, on cooling the solution, selenious acid is deposited in 
crystals having the composition H,SeQ;._ It is only sparingly soluble 
in boiling acetic anhydride, from which it crystallises unchanged, 
but when heated with acetic anhydride at 180—200°, it is reduced to 
selenium, the anhydride being oxidised to carbonic anhydride and 
other compounds. When a solution of selenious anhydride in 96 per 
cent. alcohol is evaporated over sulphuric acid, there remains a syrup 
which slowly loses water and alcohol, leaving a residue of selenious 
anhydride. I?, however, an absolute alcoholic solution of selenious 
anhydride is evaporated over calc:um chloride, large, transparent, 
quadratic plates, having the composition SeO,,C,H,O, are deposited ; 
these crystals lose their alcohol over sulphuric acid. 

When selenious anhydride is treated with phenylhydrazine or with 
phenylhydrazinesulphonic acid under various conditions, it is reduced 
to selenium ; hydroxylamine has the same action. Selenium tetra- 
chloride reacts energetically with phenylhydrazine in benzene solu- 
tion, the products being selenium, phenylhydrazine hydrochloride, 
and a thick, liquid oxidation product of the hydrazine. 

A crystalline compound, which is probably impure  selenious 
cyanide, Se.(CN)2, is formed when powdered selenious anhydride 
(1 mol.) is heated at 100° with anhydrous hydrogen cyanide (about 
6 mols.) aud acetic anhydride (2 to 3 mols.) in sealed tubes until 
solution is complete. On evaporating the solution over potassium 
hydroxide, the product is deposited in yellowish crystals which, under 
the microscope, are seen to consist of brownish plates mixed with a 
few needle-shaped crystals; the two kinds of crystals could not be 
separated. It is readily decomposed by warm alcohol, water, dilute 
acids, and alkalis, yielding selenium, selenivus acid, and hydrocyanic 
acid or a cyanide; it has an intensely disagreeable smell, and its 
vapours are very poisonous. 

Aniline selenite, H,SeO3,C.Hs-NH:, is precipitated in crystals when 
an absolute alcoholic solution of selenious anhydride (1 mol.) is 
mixed with an ethereal solution of aniline (2 mols.) and then a little 
water added ; it crystallises from water, in which it is readily soluble, 
in colourless needles, and meits at 95°. Jt is completely decomposed 
by water at 100—110°, yielding an amorphous, dark-blue substance 
which contains selenium, carbon, hydrogen, and nitrogen, and is in- 
soluble in all solvents except concentrated sulphuric avid, from which 
it is reprecipitated on the addition of water. 

Selenious anhydride seems not to combine with carbamide, but it 
reacts readily with phenyl mercaptide, yielding phenyl bisulphide and 
a selenium compound, the nature of which could not be deter- 
mined. 

The author is of the opinion that, in order to account for the 
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stability of piaselenole derivatives, it must be assumed that the 
piaselenole nucleus has the constitution 


F. S. K. 


The Discovery of Nitrogen Hydride, Azoimide. By D. Men- 
peLkerr (Ber., 23, 3464——-3472).—The preparation of nitrogen hydride, 
azoimide (Curtius, this vol., p 56), and the preparation of nickel carbon 
monoxide (Mond, Langer, and Quincke, Trans., 1890, 74)) must be 
ranked amongst the most important chemical discoveries of last year. 
Although the author never published any statement with reference to 
the compound recently described by Curtius, the possibility of its 
existence was nevertheless foreseen by him, in consequence of certain 
views he held regarding nitriles, these views having been advanced 
in a paper communicated to the first congress of Russian naturalists 
in 1867, and also in his Principles of Chemistry (1868—1870). 

The publication of these views at the present time may, perhaps, 
help to explain the structure of nitrogen hydride, and to indicate its 
position among the other known compounds of nitrogen, possibly 
also to point out reactions and new methods by which this interest- 
ing acid may be prepared, and in this way throw some light on the 
nature of the metallic compounds of nitrogen. 

When an element R combines with univalent elements X, to form a 
compound of the formula RX,, the corresponding salt - forming 
hydrate has the composition RO}(OH),—m, in which, however, 
the total number of oxygen atoms is never more than four; this 
statement is based on conclusions drawn from a study of the periodic 
system, in accordance with which the relationship between the com- 
position of the hydride and that of the higher salt-forming oxides ou 
the one hand, and between the composition of the hydrates and that of 
the hydrogen compounds on the other, in the case of any element, 
may be expressed as follows:—(1) The sum of the valencies of the 
hydrogen and oxygen atoms (in the highest salt-forming oxides) 
which can combine with any element is equal to eight; (2) the 
number of oxygen atoms in the highest salt-forming hydrates is four, 
and as a consequence of the first two conclusions (3), the greatest 
quantity of hydrogen in the salt-forming hydroxides is not greater 
than that in the hydride of the element, when the hydride is a 
gaseous compound of the formula RH,. 

It is evident, therefore, firstly, that an element R, which, like 
nitrogen, for example, forms compounds of the composition RH; and 
R.O,, or in general RX; and RX;, cannot form a salt-forming hydrate 
of the formula R(OH);, although the compound R(OH), is capable 
of existence. Secondly, that even the highest hydrate RH,O, may 
lose a part of its water, forming incomplete hydrates such as H,PO, = 
PO(OH),;, HyP,0; = [PO(OH),],0, and PO,(OH). Thirdly, that 


the forms of the normal ammonium salts of any element must 
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correspond with the hydrates of the element, and, consequently, may 
contain oxygen atoms other than those which unite the am- 
monium radicles to the element R; the compounds NO,(ONH,), 
SO.,(0H)(ONH,), CO(OH)(ONH,), ‘CO(ONH,)», COH(ONH,), &c., 
may be quoted as examples of substances of this nature. 

When such ammonium salts as these lose the elements of water, 
amides are formed in the first place by the elimination of water from 
the ONH, group; when the amides themselves lose the elements of 
water, a process which can only take place in the case of those 
derived from ammonium salts of the type given above, which contain 
excess of oxygen, nitriles are formed ; ammonium hydrogen sulphate, 
for example, would first yield the amide SO.(OH)-N Hz, and then the 
nitrile SO,HN. 

Now, since nitrogen and phosphorus form the compounds NH, and 
PH; respectively, their highest possible hydrates are the follow- 
ing :— 

Meta-: N,O;,H,0 and P.O;,H.0 = 2PO(OH),; — 2H,0. 
Pyro-: N,0;,2H.O ,, P,0;,2H,0 = 2PO(OH),; — H.,O. 
Ortho- : N,0;,3H,O and P,O;,3H,90 == 2P0(OH)s. 


The complete hydrates, on the other hand, as, for example, 
N,0;,5H,O = 2N(OH),, are unstable compounds, which are usuaily 
regarded simply as solutions ; the ortho- and pyro-hydrates of nitric 
acid must also,be regarded as unstable compounds, whereas the cor- 
responding derivatives of phosphorus have long been looked on as 
distinct and definite hydrates, on account of the existence of the cor- 
responding salts. As, on the other hand, in its basic mercury and 
lead salts, nitric acid shows a tendency to form ortho-salts, the fact 
that nitrogen compounds analogous to disodium hydrogen phosphate, 
PO(OH)(ONa)., cannot be easily produced, is simply one of the 
peculiarities which distinguish nitrogen from phosphorus, and which 
show the relative stability of phosphoric anhydride and ammonia 
compared with nitric anhydride and hydrogen phosphide, PH;. It 
may, therefore be considered as probable that, in addition to the 
meta-, or ordinary, ammonium nitrate, NO,ONH,, the pyro- and 
ortho-compounds, or the di- and tri-ammonium nitrate, 


NO(OH)(ONH,), and NO(ONH,);, 


and the corresponding amido- or anhydro-derivatives NO,(ONH,)NH, 
and NO.(ONH,)2N H; are capable of existence. Both these anhydro- 
compounds have, in fact, been prepared by Divers (this Journal, 1873, 
598), who considered them as solutions in which the tendency of 
ammonium nitrate to liquefy anhydrous ammonia is exhibited; but, 
in the following year, Raoult proved that the liquid produced in this 
way has a definite composition, NO(ONH,)2N H;, and that between 
—10° and + 28°; it is decomposed into a definite solid compound of 
the composition NO,(ONH,)NHs, which, in its turn, is readily dis- 
sociated on warming with liberation of ammonia. 

These compounds, then, the existence of which was rendered prob- 
able from the conclusions arrived at above, correspond with the 
incomplete hydrates of (ortho-, meta-, and pyro-) nitric avid, 
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and must, therefore, to a certain extent, have an amide-like 
nature, in which case it is to be expected that they would be 
converted into nitriles by further loss of the elements of water. 
Assuming that the elimination of water takes place as completely as 
possible, then, just as ammonium nitrate is convered into the nitrile, 
nitrous oxide, the compound NH,NO;NH, would yield the nitrile 
N;H, and the compound NH,NO;,2NH, the nitrile N,H,; the second 
of these nitriles is Curtius’ nitrogen hydride, the third is its am- 
monium salt N,N H,. 

As regards the properties of nitrogen hydride, which, at the first 
consideration, seem to be very unexpected, it can be shown that they 
ere capable of easy explanation. The simplest, and at the same 
time the most plausible, view of the conversion of ammonium salts 
into amides and nitriles consecutively is, that, in the first place, the 
elements of water are eliminated solely at the expense of the ONH, 
group; it is in this way that all acid-amides are produced. When, 
however, the oxygen of the ONH, and OH groups has been taken 
away, any further loss of water can only take place by the combina- 
tion of the hydrogen of the amido-.group with the oxygen of the acid 
1adicle, as is the case, for example, in the formation of HCN from 
di-CO-N H,. 

If these arguments are borne in mind in considering the formation 
of hydrogen nitride, it is clear that it may be regarded as derived 
fvom the di-ammonium salt of orthonit-ic acid, 


NO(OH)(ONH,)(ONH,), 


by the elimination of 4 mols. of water. The resulting compound 
NHNN contains two nitrogen atoms originally belonging to am- 
monium groups, and only one which belongs to the nitric acid 
molecule; whilst the hydrogen atom also belongs to the elements of 
nitric acid, and must, in consequence, possess the same character as 
j1 acids, not as in ammonia; considering also the energetic acid 
nature of nitric and nitrous acid, compared with carbonic acid, for 
example, and the position of nitrogen in the periodic system, which 
assigns to it more marked acid-forming properties than carbon, it 
follows that the nitrile, hydrogen nitride, must have a distinctly 
acid character. This conclusion is based on the fact that hydrogen 
cyanide, the nitrile of formic acid, has a distinctly acid character, 
notwithstanding that the hydrogen atom of the nitrile, when forming 
a componert of the molecule of formic acid, is not replaceable by 
metals, and that it is subject to the influence of carbon, a feebler acid- 
forming element than nitrogen. The hydrogen atom in hydrogen 
cyanide must owe its acid character to the influence of the nitrogen 
and the carbon atom, and since the hydrogen atom in nitrogen 
hydride is in combination with nitrogen only, which is so decidedly 
an acid-forming element, it must have the properties of an acid. 
Now, if nitrogen hydride is in reality a nitrile, it should, like the 
cyanogen compounds, have many peculiar properties; as, up to the 
present time, it has been but little investigated, it may be of interest 
to predict a few of the properties which, on further examination, 
nitrogen hydride may be found to show. It is probable, for example, 
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that the ammonium salt N,-NH,, which seems to be an asymmetrical 
compound, and, to a certain extent, analogous to ammonium cyanate, 
will undergo intramolecular change under suitable’ conditions, 
perhaps on warming its solution, and be converted into the sym- 
metrical amide N(NH,):N(NH,), the amido-nitrile of triammonium 
orthonitrate. Again, it is probable that if nitrogen hydride should 
form a double salt with iron and potassium, this compound will give 
rise to a series of characteristic, coloured salts, which would be 
analogous to the salts of hydroferrocyanic acid, and also to a series 
of compounds of the composition Fe,N;,, corresponding with 
Prussian blae, which, if capable of existence in the dry state, would, 
doubtless, be highly explosive. As regards the capability of forming 
polymerides, it may+be assumed that the behaviour of hydrogen 
nitride and its derivatives is already indicated by the behaviour of the 
analogous phosphorus compounds, such as chlorophosphamide, P;N;Cl,, 
and phospham ; the latter is probably a polymeride of the composi- 
tion (PHN,),, and not the next analogue of nitrogen hydride, and it 
was, in fact, a consideration of this view of its nature which led the 
author to foresee the existence of nitrogen hydride. F. S. K. 


Preparation of Hydrogen Phosphide. By R. Lijpke (Chem. 
Centr., 1890, ii, 642—643 ; from Zeit. 7. physikal. und chem. Unterricht., 
3, 280—289).—'l'in and zine phosphides are prepared by adding the 
equivalent quantity of amorphous phosphorus to the respective metals 
in the molten sta‘e covered with ammonium carbonate (?). lron 
phosphide, FeP, by heating finely divided iron and amorphous phos- 
phorus together; copper phosphide, by heating copper filings with 
amorphous phosphorus ; magnesium phosphide, by adding the equiva- 
lent quantity of amorphous phosphorus to melted magnesium ; sodium 
phosphid«, by caretully adding yellow phosphorus to fused sodium 
under petroleum. The phosphides of tin, zinc, iron, and copper are not 
decomposed by water; whilst those of sodium and magnesium, like 
that of calcium, are decomposed by water. From magnesium phos- 
phide, whether decomposed by water or by dilute hydrochloric acid, 
non-spontanevusly inflammable hydrogen phosphide is obtained. 
From sodium phosphide, spoutanevusly inflammable hydrogen phos- 
phide is ubtained, which, in a great measure, readily changes to solid 
phosphide. ‘I'he phospbides ot tin and zinc are decomposed by cold 
dilute hydrochloric or sulphuric acid, but those of iron and copper 
are but slightly attacked even on boiling. 

_ For the preparation of hydrogen phosphide from the phosphides of 
tin, zinc, or magnesium, an Erlenmeyer tiask of 200— 3UU c.c. capacity 
is fitted with a swpper carrying three tubes; the one conducts carb- 
onic anhydride gas to the bottom of the flask to displace the air, 
the second admits the dilute avid from a tap-lunnel, the third is 
the delivery tube. ‘To the latter is attached a tube, tilled with glass 
wool, from which the gas passes out intvu nitric acid in adish. In the 
case of tin phosphide, the tlask is warmed gently on the water-bath 
at the commencement, after which the reaction proceeds regularly for 
thirty minutes to one hour, when, as the reaction becomes slower, the 
flask may be again warmed. In the case of zinc or magnesium phos- 
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phides, no external heating is requisite. The method is preferable to 
the preparation with potassium hydroxide and phosphorus or to that 
with calcium phosphide, and demonstrates the formation of the phos- 
phide of hydrogen in analogous manner to the other compounds of 
hydrogen with the non-metals, ammonia excepted. The preparation 
of zinc phosphide is also especially recommended as being simple. 
The synthesis of hydrogen phosphide may be shown by putting 
sodium phosphite or hypophosphite into a hydrogen generator, when 
the phosphide is readily detected in the gas evolved. J. W. L. 


Combination of Ammonia with Phosphorus Chlorides and 
Bromides. By A. Besson (Compt. rend., 111, 972—-974).—Phos- 
phorus trichloride combines with dry ammonia with development of 
heat and formation of a white solid to which Persoz gave the formula 
PC);,4N H;, and Rose the formula PCI;,5NH;. The author’s analyses 
confirm Rose's formula. 

Ammonia acts very energetically on phosphorus pentachloride 
with formation of a considerable quantity of ammonium chloride, 
resulting most probably from the partial dissociation of the penta- 
chloride in consequence of the great development of heat. If, how- 
ever, the pentachloride is dissulved in carbon tetrachloride and dry 
ammonia is slowly passed into the solution, care being taken to avoid 
elevation of temperature, a white substance separates, which is some- 
what stable in air and even when heated at 200°; it has the 
composition PCl;.8NH;. Phosphorus pentabromide, under the same 
conditions, yields a compound which is precisely similar in appear- 
ance, but has the composition PBr;,9N Hs. 

The action of phosphorus trichloride un phosphine at the ordi- 
nary temperature produces the solid hydride P,H, and not phos- 
phorus as Rose stated. This reaction, in fact, affords a convenient 
process for the preparation of this hydride in a pure state. The 
reaction does not take place at —20°, but the trichloride absorbs a 
considerable quantity of phosphine, and when the liquid returns to 
the ordinary temperature, the solid hydride is formed. Phosphorus 
tribromide behaves in a similar manner, but the reaction proceeds 


even at —20°. C. H. B. 


Preparation of Pure Phosphoric Acid. By M. Nicotas (Compt. 
rend., lll, 974—975).—Powdered calcium phosphate is added 
gradually to a slight excess of commercial hydrofluoric acid diluted 
with an equal volume of water, and contained in a leaden or platinum 
vessel. ‘There is considerable development of heat, andi the liquid 
must be thoroughly agitated. When the action moderates, the 
liquid is gently heated. water being added to make up for loss by 
evaporation. When the liquid becomes viscous, the excess of 
hydrogen fluoride begins to escape, and the mixture is then heated 
until the expulsion of the acid is complete. The syrupy liquid thus 
obtained contains from 60 to 70 per cent. of phosphoric anhydride in 
the form of orthophosphoric acid. With pure materials, the phos- 
phoric acid obtained is very pure; if bones and ordinary acid have 
been used, the product must be heated to carbonise the organic 


INORGANIC CHEMISTRY. 399 


matter, dissolved in water, filtered, and again evaporated. Pyrophos- 
phoric and metaphosphoric acids can be obtained by evaporating at 


higher temperatures. 

' If hydrofluoric acid is added drop by drop to a large excess of 
powdered calcium phosphate, and the product is extracted with warm 
water, the solution, on evaporation, leaves a residue containing the 
various salts described by Erlenmeyer. C. H. B. 


Redetermination of the Atomic Weight of Cadmium. By 
KE. A. Parrripge (Amer. J. Sci. [3], 40, 377—384).—The purifica- 
tion of the cadmium was effected by distillation in a vacuum in tube 
retorts of glass, about 300 mm. in length and 20—25 mm. in diameter. 
About 100 grams of cadmium was distilled until 60 grams had passed 
over, and the distillate was again distilled until about one-half had 
passed over. The residue in the first distillation when examined 
spectroscopically was found to contain lead, iron, thallium, a httle 
copper, and traces of zinc; the residue from the second distillation 
was found to be entirely free from these impurities. All the cadmium 
used in the investigation was purified in this manner by double 
distillation. 

Three methods were used for determining the atomic weight. 

I, Cadmium oxalate was converted into the oxide by heating. 
Care must be taken that the temperature does not become too high, 
or reduction or volatilisation of the metal takes place. 

II. Cadmium sulphate was converted into sulphide by heating in 
a current of hydrogen sulphide. The sulphate was weighed in 
stoppered glass tubes to prevent the absorption of water; the hydrogen 
sulphide was obtained from antimony sulphide, and was therefore 
free from hydrogen, and it was ascertained that cadmium sulphide is 
non-volatile when heated. 

III. Cadmium oxalate was converted into sulphide by heating in a 
current of hydrogen sulphide. This change takes place at a tempera- 
ture much below that which is required to convert the salt into 
oxide. 

The results obtained were as follows :— 


I. Mean of 10 experiments, 111°8027. Probable error, 0°010. 
II. = “ 111°7969. ba » 0°008. 
III. ea a 111-8050. oe »  Ov09. 


Regarding each series as of equal value, the mean of the three 
series gives 111°8015 as the atomic weight of cadmium, with O = 16. 
(Compare Clarke, this vol., p. 390). H. C. 


Cuprammonium Bromides. By T. W. Ricuarps (Ber., 23, 
3790—3791).—By the action of dry ammonia on cupric bromide, a 
blue powder is obtained, which readily loses part of its ammonia in 
the air, and has the composition CuBr,,6NH,, and not CuBr,,5NH;, 
as given by Rammelsberg (Ann. Phys. Chem., 55, 246). It corre- 
sponds therefore in composition with the chlorine compound, and 
may be termed tetrammoncuprammonium bromide. It is soluble in 
small quantities of water, but on dilution, cupric hydroxide separates. 
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On exposure to the air, it readily loses ammonia, forming an olive- 
green powder; this takes place even more easily on heating, the 
substance becoming quite green at 165° even in an atmosphere of 
ammonia. It then has the composition CuBr,,2NH;, and corresponds 
with the “apple-green” chlorine compound. It readily absorbs 
ammonia, again becoming blue, and may be heated to 200° without 
alteration, but at higher temperatures it decomposes, forming copper 
and ammonium bromides, &c. It dissolves in aqueous ammonium 
bromide without decomposition, and may seemingly be recrystallised 
from this liquid. Similar crystals may be obtained by cautious 
addition of ammonia to a mixture of cupric and ammonium bromides. 
H. G. C. 

Mercury Arsenates and Phosphates. By K. Haack (Chem. 
Centr., 1890, ii, 736—-737 ; from Inaug. Diss. Halle, 1890).—Mercuric 
arsenate, Hg,(AsQ,)2, is prepared by adding a solution of mercuric 
nitrate to one of disodium arsenate. It is a lemon-yellow powder, 
very slightly soluble in water, readily soiuble in hydrochloric acid, 
sparingly soluble in nitric acid, insoluble in arsenic acid. 

Mercurie phosphate, Hg;(PO,)2, is prepared by adding a strongly 
acid solution of mercuric nitrate to one of disodium phosphate. It is 
a white salt, neutral to litmus, readily soluble in hydrochloric acid, 
but insoluble in phosphoric acid. From a neutral solution of mercuric 
nitrate, the salt is precipitated with admixture of normal or basic 
mercuric nitrate. 

From svlations of mercuric chloride, disodium arsenate precipi- 
tates the mercuric arsenate mixed with oxychloride. From solution 
of mercuric chloride, disodium phosphate causes a reddish-brown 
precipitate of the composition HgCl, + 2HgO, which contains a 
little disodium phosphate. By boiling basic mercuric sulphate 
with solution of disodium arsenate, a mixture of normal mercuric 
arsenate and mercuric oxide is formed, from which the latter may 
be removed by boiling acetic acid; an analogous reaction takes 
place with disodium phosphate. Mercuric ivdide does not react 
with either of the sodium salts; mercuric oxide does not react either 
with the free acids or the salts. The double mercuric nitrate and 
sulphide does not react with the sodium salts in the cold, but on 
heating, mercuric sulphide is precipitated. 

Mercurous nitrate (in excess) forms a double salt with disodium 
arsenate, of the formula 3Hg,AsO, + 2(HgNO,; + Hg,0). If the 
arsenate is in excess, the normal mercurous arsenate, Hz,AsQ,, an 
crange-coloured amorphous powder, is formed. With disodium phos- 
phate, analogous compounds are produced; the double salt contains, 
however, basic mercurous nitrate. 

For the determination of nitric acid in the presence of arsenic and 
phosphoric acids and mercury, these were precipitated with excess of 
barium hydroxide, the excess of the precipitant was then separated 
with carbonic anhydride, and the nitric acid calculated from the 
amount of barium remaining in the solution. J. W. L. 


Ultramarine. By J. Hemrze (J. pr. Chem. [2], 43, 98—105).— 
The claim of Kuttig, the director of the laboratories of the Ko6nigl. 
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Porzellan-Manufactur in Meissen, as a discoverer of artificial 
ultramarine, has been overlooked, and mention of him is omitted from 
chemical literature; yet Kéttig’s discovery occurred in the spring of 
1828, which was the very time when Gmelin and Guimet were dis- 
uting as to priority. The manufacture at Meissen is now abandoned, 
but, as the ultramarine emanating therefrom had a higher value, and 
was in greater demand than many other products, the author considers 
that an exact description of the process of manufacture adopted at 
these works will prove of value. As success depends on details, it is 
obvious that a short abstract of the process followed would be of 
little value. A. G. B. 


Removal of Gold from Suspension and Solution by Fun- 
goid Growths. By A. Liversipce (Chem, News, 62, 277—279, 
290—291).—In various bottles of distilled water holding in suspen- 
sion gold reduced from the chloride by phosphorus in ether, and 
which had been in the dark for years, it was observed that the gold 
had only settled completely in those bottles in which fungoid growths 
had formed, and in such cases the metallic gold was easily detected in 
the growths. Various experiments were instituted to investigate the 
matter, and a solution of sodium aurochloride was exposed in the 
light to the action of various growths, such as those usually met with 
in solutions of potassium acetate, citric acid, oxalic acid, magnesinm 
sulphate, and potassium tartrate, also cheese and banana moulds and 
read, and other organic matter, all of which not alone removed gold 


in suspension but also from svlution. The growths do not form in 
the presence of carbon bisulphide, chloroform, benzene, or turpentine, 
neither did the oxalic acid mould thrive or act. D. A. L 


Ammoniacal Derivatives of Ruthenium Nitrosochloride. 
By A. Joty (Compt. rend., 111, 969—972; compare (Abstr., 1889, 
352, 678, 948).—When the chloride OH-RuCl.,NO,4NH; is mixed 
with a large quantity of acid and evaporated by heat, it becomes 
turbid and deposits a red powder, only slightly soluble in water. The 
product can be dissolved in boiling water, and separates in small, very 
dense, orange-coloured crystals of the composition RaCl,,NO,4NHs3. 
The corresponding bromine and iodine derivatives are obtained in a 
similar manner. With platinum chloride, a solution of the trichloride 
yields a very dense, crystalline precipitate of the platinochloride, 
RuCl;,NO,4N Hs, PtCl,. 

The strongly acid liquid from which the trichloride has separated 
has the colour of potassium dichromate, and when allowed to evapo- 
rate spontaneously depusits long, red or orange-red, monoclinic prisms 
of 105° 54’. They have the composition RuCl;,NO,4NH;,2H,0, are 
very soluble in cold water, and differ from the trichloride in being 
acid to methyl-orange. The compound is, therefore, most probably 
not merely a hydrate of the trichloride, but is a hydrochloride of a 
hydroxy-dichloride, OH-RuCl,.NO,4NH;,HCl + H,O. When heated, 
it loses water and hydrogen chloride, and is partially converted into 
the trichloride. If the solution is evaporated, some trichloride 
separates, and the conversion becomes complete on evaporation to 
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dryness. Platinum tetrachloride gives a yellow, crystalline precipitate 
of the platinochloride, OH-RuCl,,NO,4N H;,PtCk,. 

By double decomposition with silver nitrate, the salt RaCl,,NO,4NH, 
yields the nitrate Ru(NO,);,NO,4NHs;, more soluble than the nitrate 
OH-Ra(NO;).,NO,4NH; previously described. The same product is 
obtained by evaporating either of the chlorides to complete dryness 
with excess of nitric acid. If the liquid is merely boiled with excess 
of the acid for some time, it becomes red, and deposits crystals of an 
acid salt OH-Ru(NO;).,NO,ANH,; + HNO. 

The sulphates are more complex, and their number is greater in 
consequence of the formation of acid salts and of hydrates. They all 
crystallise well, but some decompose readily when redissolved in 
water. When the trichloride or hydroxy-dichloride is evaporated with 
a slight excess of sulphuric acid, and the product is allowed to crys- 
tallise from the acid liquid, the acid sulphate, (RuNO,4NH;),(SO,), 
+ H,SO, + Aq, is obtained in small yellow or orange-yellow needles. 
This salt decomposes in presence of a small quantity of cold water, 
leaving a pink residue, which dissolves with difficulty in boiling water, 
forming a solution which is neutral to methyl orange. When the 
solution cools, the salt (RuNO,4NH;).(SO,); + 10H,O separates in 
slender, nacreous needles, but if the solution is boiled for a long time 
it deposits a sulphate corresponding with the hydroxy-dichloride. The 
sulphate, OH:RuSO,,NO,4NH; + H,0, has previously been described ; 
when crystallised in presence of a slight excess of sulphuric acid, it is 
converted into orange-red crystals of the acid sulphate, 


OH-RuSO,,NO,4NH; + H,SO, + Aq, 


and this when heated is partially converted into the sulphate corre- 
sponding with the trichloride. 

All these new com; ounds in ammoniacal solution yield the hydroxy- 
dichloride (Cl,-OH), or the corresponding sulphate or nitrate. When 
heated with aqueous potash, ammonia is evolved, and the nitroso- 
hydroxide, Ru(OH);,NO, forms and dissolves in excess of alkali. 
When this solution is saturated with hydrogen chloride, the salt 
RuCl;,NO,2KCI separates. It is clear that the group NO is very 
intimately united to the ruthenium. ' C. H. B. 


Iridioammonium Compounds. By W. Patmagr (Ber., 23, 
38L0—3819).—The author has previously shown (Abstr., 1889, 352) 
that three different series of iridioammonium compounds may be 
obtained. The present paper gives a more detailed description of 
those compounds containing 5 molecules of ammonia to 1 atom of 
iridium, which correspond with the “ purpureo- ” compounds of cobalt, 
chromium, and rhodium. As, however, the iridium derivatives are 


' pale-yellow, the name “ purpureo-” is unsuitable for them, and the 
term pentan.ine-compounds is therefore employed. 

Tridiumpentamine trichloride, Ir(NH3)sCl, is obtained by the action 
of ammonia on :ridium trichloride or tetrachloride or their double 
salts, in the form of wine-red crystals; if it is prepared from the 
chlorosulphate by the action of bariam chloride, the crystals obtained 
are yellow, the red colour of the first being due to a slight admixture 
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of ammonium iridiochloride. Both varieties give exactly the same 
measurements. It crystallises in the rhombic system (a:b:¢ = 
(9873: 1: 15527), and is isomorphous with the corresponding cobalt 
and rhodium compounds. It has a sp. gr. of 2°68 at 15°3°, dissolves in 
153°1 parts of water at 15°1°, and is not altered on heating at 275°. 
As with the other “ purpureo-” salts, one atom of chlorine is more 
firmly combined than the other two, and is not removed by cold 
sulphnric acid or cold silver nitrate solution. 

Iridiumpentamine chlorosulphate, Ir(NH;),CISO, + 2H,0. The 
preparation of this salt has already been described (Joc. cit.). If, 
alter treating the chloride with sulphuric acid, water is added, a 
precipitate of slender, matted needles separates on cooling, which 
probably consists of the acid sulphate. These redissolve on warming, 
and the normal salt is then precipitated on the addition of alcohol. 
The latter forms small, strongly refractive, monosymmetric crystals 
(a:b: ¢ = 11984: 1: 074831; Bp = 84° 484’), has a sp. gr. of 2°551 
at 15°2°, and dissolves in 134°5 parts of water at 15°. 

Tridiwmpentamine chlorobromide, Ir(NH;);C|Br,, obtained by decom- 
posing the chlorosulphate with the theoretical quantity of barium 
bromide, forms pale-yellow, rhombic crystals 


(a:b: ¢ = 098765 : 1 : 1°5236), 


dissolves in 213°6 parts of water at 15°, and has a sp. gr. of 3-007 
at 16°. The chloriodide, Ir(NHs);ClI,, obtained in a similar manner, 
forms brownish-yellow, rhombic crystals (a: b : « = 0°9424: 1 : 14220), 
soluble in 1045 parts of water at 15°, and. having a sp. gr. of 3118 
at 15°6°. The chloronitrate, Ir(NH3;);Cl(NO;)., dissolves in 51°54 
parts of water at 15°, and has a sp. gr. of 2°404 at 15°4°. The 
chloronitrite, Ir(NH;);Cl(NO,)., obtained from the trichloride by 
treating it with the theoretical quantity of silver nitrite, crystallises 
in large, pale-yellow, rhombic prisms (a: b : ¢ = 0°9651: L : U'5350), 
is readily soluble and has a sp. gr. of 2°519 at 168°. The chlor- 
oxalate, Ir(NH;)sC1C.0,, forms slender, white, sparingly soluble 
needles, and the platinochloride, Ir(NH;);Cl,PtCl., a heavy, orange- 
yellow precipitate, which is very sparingly soluble in water, and 
consists of microscopic, almost rectangular, tablets. 

A solution of the chloronitrate gives precipitates with solutions of 
a large number of salts, amongst which may be mentioned potassium 
iodide, ferrocyanide, and dichromate, ammonium oxalate, barium di- 
thionate, and mercuric chloride. Silver nitrate and sodium phosphate 
give no precipitate. The solution of the trichloride gives a precipitate 
of the plativochloride with platinic chloride aud sulphuric acid, whilst 
gold chloride gives a precipitate of lustrous, garnet-red, rhomboidal 
prisms. Aqua regia resolves the trichloride into iridium tetrachloride 
and ammonium chloride, the latter being, for the most part, further 
decomposed ; if chlorine gas be passed into the cold aqueous solution, 
of the chloride, this assumes a colour similar to that of potassium per- 
manganate, which disappears in daylight, the solution becoming 
brown. Further addition of chlorine, or shaking with alcohol and 
ether, renews the colour for a short time. - : 

The above reactions agree closely with those of the corresponding 
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cobalt, chromium, and rhodium compounds, with the exception that 
rhodiumpentamine trichloride is not attacked by chlorine. A further 


difference in the compounds of these two metals is shown in the mt 
behaviour of the chlorine atom combined directly with the metal, gn 
which is much more readily displaced in the case of the rhodium 

salt. 

To obtain iridiumpentamine tribromide, Ir(NH;);Brs, it is necessary (( 
to heat the chloride with water and soda or silver oxide for several ch 
hours, which probably yields a mixture of the roseochloride and roseo- nA 
hydroxide. and to treat the product with concentrated hydrobromic ti 
acid. It forms yellow, well-developed, rhombic crystals (a:b: ¢ = a 
10254 : 1: 1°6086), dissolves in 352 parts of water at 12°5°, and has a a 
sp. gr. of 3°246 at 16°7°. The bromonitrite, Ir(NH;);Br(NO,),, erys- h 
tallises in thick, pale-yellow prisms, soluble in 17°9 parts of water at ti 
18°, the solution having an alkaline reaction. Its sp. gr. is 2°733 at t 


135°. The bromosulphate, Ir(NH;);sBrSO, + H.O, is obtained by 
triturating the foregoing salt with an excess of sulphuric acid. On 
adding water and cooling, slender, matted needles separate, which 
probably consist of the acid sulphate, and are converted into the 
| normal salt by redissolving and precipitating with alcohol. This 
forms small, lustrous, yellow tablets, which lose their water of crys- 
tallisation at 100°. H. G. C. 


Mineralogical Chemistry. 


| Pinakiolite and Trimerits, new Swedish Minerals. By G. 

| Funk (Zeit. Kryst. Min., 18, 361—376).—1. Pinckiolite.—This 
mineral was found by the author at Langbanshyttan, in Wermland, 
with hausmannite in granular limestone. As it always occurs in 

small, tabular crystals, the name of pinakiolite is suggested, from 

mvaxtov (small table) and \cOos (stone). The sp. gr. of the mineral 

' is 3°881, and its hardness is 6. It is very brittle, and gave on analysis 
the following results :— 


BO; MgO. Mn,0,. Fe,0, CaO. PbO. SiO, HO. Total. 
1565 2858 4939 207 1:09 O76 121 047 99-22 


The formula is (MgO) .B,0;,MnO0,Mn,03. Pinakiolite helongs to the 
rhombic system. It is quite black in colour, and has a strong metallic 
lustre. In composition it resembles ludwigite. 
| 2. Trimerite—This mineral was found by the author in the 
Harstigs mine, in Wermland, and is named from tpmepys (divided 
in three) in reference to the form of the crystals. It occurs in 
granular limestone, in crystals always surrounded by calcite. Its 
sp. gr. is 3°474, and its hardness is 6 to 7. On analysis, it yielded :— 


Si0,. BeO. MnO. FeO. CaO. MgO. Total. 
39°77 17:08 26°86 3°37 12°44 061 10063 
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Its formula is (Mn,Be)SiO,. The mineral crystallises apparently in 
the hexagonal system. Its optical properties, however, prove that it 
must be regarded as being composed of asymmetric. individuals 
gronped together in a mimetic manner. B. H. B. 


Synthesis of Kainite and Tachhydrite. By A. pe ScuuLTEen 
(Compt. rend., 111, 928—930).—A solution of 500 grams of magnesium 
chloride, 40 grams of potassium sulphate, and 56 grams of crystallised 
magnesium sulphate is evaporated on a water-bath. When the solu- 
tion is sufficiently concentrated, small crystals of kainite separate, 
and can be freed from magnesium chloride and from carnallite by 
washing with absolute alcohol. An excess of magnesium sulphate 
helps to prevent the formation of carnallite, but gives a product con- 
taining a slight excess of magnesium. Ore sample of crystals had 


the composition— 


SO. MgO. Cl. K. H,0. Total. 
33°30 17°17 14°03 15°09 20°50 100°09 


which agrees closely with the formule KCl,MgSO,,3H,0 or 
K,SO,,MgS0O,,MgCh,,6H,0. Water decomposes the crystals rapidly, 
magnesium chloride passing into solution, whilst picromerite, 
K,SO,,MgSO,,6H,O, separates in microscopic crystals. Artificial 
kainite forms tabular, monoclinic crystals with hexagonal or quad- 
ratic contours ; sp. gr. 2°120 at 15°, that of the natural mineral being 
2°151. Details of the measurements of the crystals are given. 
Tachhydrite, CaCl.,2MgCl,,12H,.O, is obtained in large, but ex- 
tremely deliquescent crystals, by the evaporation of a solution contain- 
ing 200 grams of anhydrous calcium chloride and 150 grams of crystal- 
lised magnesium chloride. The crystals are rhombohedrons, and their 
composition agrees closely with that of the mineral; sp. gr. 1-666 
at 15°, that of the mineral being 1°671. C. H. B. 


Castanite. By L. Darapsky (Jahrb. f. Min., 1890; ii, Ref. 267— 
269).—In a specimen of crystallised iron sulphates, from Sierra Gorda, 
in Chili, the author thought, at first, that he detected the mineral 
described by Frenzel as hohmannite (Abstr., 1890, 456). Closer in- 
vestigation proved, however, that this was a new ferric sulphate, 
which the author terms castanite. It crystallises in prismatic groups, 
probably of the monoclinic system. It is of a chestnut-brown colour, 
with an orange streak and a yellowish-orange powder. It is transpa- 
rent, has a vitreous lustre, a hardness of 3, and a sp. gr. of 2°18. Itis 
distinctly attacked by water, and is soluble with difficulty in hydro- 
chloric acid. On analysis, it gave the following results :— 


SO. Fe,O3. H,0. Al,O3. BaO. Total. 
33°80 33°92 30°76 trace 115 99°63 


Its formula is Fe,0;,2S0;,8H,0. The other known natural ferric 


sulphates are :— 
VOL. LX. 2e 
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Amarantite........... Fe,0;,2S0;,7H,0. 
Hohmannite 2Fe,0;,3S0,,13H,0. 
Paposite 2Fe,0;,3S0;,10H,0. 
B. H. B. 
The Proportion of Molybdenum in Scheelite. By H. Travuse 
(Jahrb. f. Min., Beilage 7, 232—245).—Scheelite has hitherto been con- 
sidered to be a calcium tungstate, in which tin oxide, fluorine, chlorine, 
cupric oxide, the oxides of didymium, cerium, and lanthanum, and 
traces of magnesium, have at various times been observed as admix- 
tures. On analysing with great care a specimen of scheelite from 
South-west Africa, the author detected a considerable proportion of 
molybdenum. Thinking that this metal might occur in scheelite 
from other localities, the author made a series of analyses, the results 
being that molybdenum was met with in every case in smaller or 
larger quantities. The method employed for the quantitative separa- 
tion of molybdic acid from tungstic acid was essentially that given 
by H. Rose. The following are the analytical results given by the 


MoO. CaO. Total. Sp. gr. 
8°23 20°33 99°64 5°88 
3°98 20°34 99°61 6°03 
3°69 19°86 100°33 6°01 
2°23 19°48 99°55 6°03 
1:92 19°57 99°53 6°06 
2°03 19°91 99°48 6°07 

trace 19°57 99°51 6°12 
0°07 19°49 99°83 6°02 
trace 19°67 99:43 6°13 
trace 19°65 99°81 6°14 
1°62 19°37 99°56 6:03 
0°76 19°29 99°73 6°04 
0°35 19°27 99°59 6°01 
8:09 20°05 98°70 5°96 
7°63 20°51 99°53 5°96 
trace 19°65 99°42 6°09 

trace 19°44 99°73 6°01 


The localities from which the material was obtained were the 
following :—1. Zinnwald, Saxony (a, reddish-brown crystals; }, 
yellowish-brown, imperfect crystals; c, yellow, translucent crystals ; 
d, yellow, imperfect crystals; e, greyish-white mass); 2. Altenberg; 
3. Fiirstenberg, Saxony (crystals consisting of white octahedral centre, 
a, and a yellow coating, b); 4. Schlackenwald, Bohemia; 5. Gut- 
tannen, Switzerland ; 6. Traversella (a, large, yellow crystals ; b, trans- 
lucent, yellow crystals) ; 7. Carrock Fall, Cumberland; 8. Pot Mine, 
South-west Africa (specimens contain copper and lime); 9. Mount 
Ramsay, Tasmania; 10. New Zealand. Besides these, analyses were 
made of scheelite from Neudorf, in the Harz, and from the Riesengrund, 
in Bohemia, distinct traces of molybdenum being obtained in each 


case. : B. H. B. 


MINERALOGICAL CHEMISTRY. 407 


Manganopectolite. By J. F. Wimtams (Zeit. Kryst. Min., 18, 
386—389).—This mineral occurs with thomsonite and other alteration 
roducts of elwolite-syenite at Magnet Cove, Arkansas. On the 
ervstals, the planes observed were OP, coPoo, +2Poco, coco. The 
hardness of the mineral is 5 and its sp. gr. is 2°845. Analysis gave 
the following results :— 


Si0.. FeO, CaO. MnO. Na,O. H,O. CO, Total. 
53°03 O10 3028 425 899 243 O82 99:90 


Its formula is (,°;Ca,;Mn),.NaHSi,O,. These results, as well as 
those of the optical examination, show the close connection between 
this mineral and pectolite. As this new zeolite differs from pectolite 
chiefly in its percentage of manganese, the author suggests for it the 
name of manganopectolite. B. H. B. 


- 


Identity of Violan and Anthochroite. By L. J. Icensrréu 
(Jahrb. f. Min., 1890, ii, Ref. 270—271).—From the results of analyses 
of violan and anthochroite, the author concludes that these two 
minerals are identical, and proposes to include them both under the 
name of anthochroite. Analyses of violan by E. Schluttig (1), and of 
anthochroite by the author (II), gave the following results :— 


SiO,. Al,O;. CaO. MgO. MnO. FeO. Na,O. K,O. Co.Ni. Total. 
I. 51°81 2:59 22°62 1416 2°58 0°79 5:00 0°25 037 10017 
\ellanaiiisinsl 
II. 51°60 1:40 23°30 1350 340 — 6°80 —  100°00 
B. H. B. 


Chrysotile from the Pyrenees. By H. Goauet (Zeit. Kryst. 
Min., 18, 447; from Bull. Soc. Chim., 11, 155).—The mineral occurs 
at Medoux, near Bagnéres de Bigorre, in veins a few inches in 
thickness, in serpentine, which is enclosed in blocks in a limestone 
breccia. The mineral is apple-green in the interior of the: serpentine, 
and golden-yellow in the vicinity of the surrounding limestone, and 
_ whilst the optical characteristics are those of a normal chrysulite, 


the analysis yielded— 


SiO,. Al,O; FeO. MgO. CaO. H,0. 
33°3 50 75 23°7 12°3 17°5 
B. H. B. 
Offrétite, a New Mineral. By F. Gonnarp (Compt. rend., 111, 
1002—-1003).—Offrétite is a zeolite which occurs in very small 
quantity, associated with christianite and chabasite, in the basalt of 
Mount Simionse, near Montbrison. It forms small, brilliant, limpid, 
colourless crystals with a hexagonal aspect, and without any modifi- 
cation of the edges of the base or the faces of the prism. It 
polarises light feebly; the sign of elongation is positive, and plates 
perpendicular to the axis show sections analogous to those given by 
herschelite. Offrétite is brittle, cleaves in a direction normal to the 
base, and has a vitreous fracture; sp. gr. 213. It has the compo- 
sition— 
2e2 


Se 


eT 
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Si0>, 
52°47 


Al,O, CaQ.  K,0. H,0. Total. 
19°06 2°43 7°72 18°90 100°58 


which may be represented by the formula 2(K,,Ca)0,3A1,0;,14Si0, + 
17H,0. Before the blow-pipe, it becomes white, and melts to a white 
enamel without intumescence; with microcosmic salt, it gives a 
skeleton of silica; heated in a closed tube, it evolves water. Offrétite 
is attacked with ‘difficulty even by hot acids; when fused with pure 
calcium carbonate, it yields a very pale brown, homogeneous glass 
with a slightly greenish fracture. C. H. B. 


French Minerals. By A. Lacroix (Zeit. Kryst. Min., 18, 439— 
440 ; from Bull. Soc. Chim., 11, 70, 148).—Albite, from Pouzac (Hauts- 
Pyrénées), occurs in yellow limestone. The crystals are white and 
opaque, or transparent, and filled with black pigment irregularly dis- 


tributed. The black crystals (sp. gr. 2°563) gave, on analysis, the 
following results :— 


Si0,. Al,O;, Na,O. CaO. Ignition. Total, 
67°04 20°45 10°57 0°65 1:30 100°01 


The author also describes orthoclase from Matour (Saéne-et-Loire), 
rutile from the slates of the Mont Cenis, and manganese wt from 
the mica-schist of the Island of St. Groix. H. B. 


Kryokonite. By E. A. Wiemc (Jahrb. f. Min., Beilage 7, 
152—174).—The material examined by the author was the cosmic 
dust collected by A. E. Nordenskiéld, in Greenland, in 1883. The 
author gives a summary of the literature relating to kryokonite. A 
new analysis of material from which all magnetic particles were 
removed by means of the magnet gave the following results :— 


SiO, Al,O, FeO. CaO. MgO. K,O. Na,O. IEanition. Total. 
62°08 14°79 454 465 2°32 1:73 3°52 6°75 100°38 


The dust appears to be fairly homogeneous. The author’s experi- 
ments prove that the kryokonite of 1883 consists for the most part of 
felspar, quartz, mica, and hornblende. Felspar occurs in greatest 
quantity ; quartz forms some 15 per cent. of the mass, whilst horn- 
blende and mica are present to a less extent. The accessory minerals 
are pale-pink garnet rich in magnesia, rhombic pyroxene, zircon, 
and magnetite. In one case, monoclinic pyroxene and sillimanite 
were observed. The admixed organic matter forms one-twentieth of 
the powder. It contains nitrogen, and yields, on distillation, am- 
monia and organic bases. It further contains small quantities of 
humic acid. Small chondritic masses indicate a meteoric origin for 
the dust. Metallic iron could not be detected. The cosmic portion 
is, however, a very small one, and it is possible that a portion of the 
dust was an air sediment of the detritus of crystalline rocks. 


B. H. B. 
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Organic Chemistry. 


Allyl Fluoride. By H. Mestans (Compt. rend., 111, 882—883).— 
Allyl iodide is allowed to fall drop by drop on silver fluoride contained 
in a copper flask heated to 35° and fitted with a serpentine con- 
denser cooled to 2—3°. The gas is passed through a tube containing 
silver fluoride heated to 60°, and is collected over mercury. 

Allyl fluoride, C;H;F, is a colourless gas with an alliaceous odour 
and a burning taste; sp. gr. at 16° = 2°11 (cale. 2:10). It ignites 
readily, and burns with a smoky flame which evolves large volumes 
of hydrogen fluoride. It liquefies at about 1° under normal pressure. 
Water dissolves 2°5 vols. of the gas at 15°; alcohol dissolves 60 vols. 
at 16°, and ether more than 100 vols. Induction sparks decompose 
the gas readily with formation of a large proportion of acetylene and 
a considerable increase in volume; carbon is deposited round the 
electrodes and on the walls of the apparatus, and the glass of the 
latter is strongly attacked. When the gas is heated below dull 
redness in a glass vessel, there is an abundant deposit of carbon, 
a small quantity of silicon fluoride is formed, and the residual gas 
contains a large proportion of methane, but no acetylene. When 
sodium is heated in the gas, the metal is quickly covered with a thick 
deposit of carbon, and the gas increases in volume, and contains a 
considerable quantity of methane. Crystallised silicon behaves prac- 
tically in the same way as glass, and phosphorus has no action even 
at its boiling point. 

Allyl fluoride is not affected by hot aqueous potash, and is only 
slowly decomposed by alcoholic potash ; lime-water and baryta-water 
act but slowly on it. Aqueous ammonia does not dissolve the gas, 
but ammoniacal cuprous chloride absorbs a considerable quantity 
with formation of a yellowish-white precipitate and separation of a 
very volatile liquid which seems to be ally] chloride. C. H. B. 


Action of Nitriles on Organic Acids. By C. E. Corpy and 
F. D. DopGe (Amer. Chem. J., 13, 1—12).—The authors have deter- 
mined the behaviour of acetonitrile, propionitrile, benzonitrile, and 
phenylacetonitrile when heated with the common organic acids in sealed 
tubes, at temperatures between 230° and 280°, to be as follows :— 
(1.) Fatty nitriles and fatty acids give secondary amides. (2.) Fatty 
nitriles and aromatic acids exchange their cyanogen and carboxyl 
groups, giving fatty acids and aromatic nitriles. (3.) Aromatic 
nitriles and fatty acids give mixed secondary amides. (4.) Aromatic 
nitriles and aromatic acids, as a rule, give rise to secondary amides, 
although at high temperatures the nitrile of a higher radicle may be 
formed. 

‘The secondary amides probably have the unsymmetrical formula 
R’-CO-O-RC:NH, since they are produced by a change analogous to 
that of the spontaneous conversion of orthocyanobenzoic acid into 
phthalimide (compare Liebermann, Abstr., 1887, 45). 

G. T. M. 
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Reactions of Potassium Ferricyanide. By Prup’HomME (Chew. 
Oentr., 1890, ii, 783—784; from Mon. Sci. [4], 4, ii, 899—902).— 
Action of Metals and Metallic Ozxides.—As a rule, metals do not exert 
any deoxidising action on potassium er With copper, copper 
potassium ferrocyanide, K,CuFeCye, and potassium ferrocyanide are 
formed. With cupric hydroxide, it becomes oxidised; with lead 
hydroxide, potassium lead ferrocyanide, potassium ferrocyanide, 
lead dioxide, and water aie formed ; lead carbonate reacts similarly. 

In addition to the salts obtained by Wyrouboff and Rammelsberg, 
the author finds that lead nitrate reacts but slowly in the cold 
with potassium ferricyanide; a greenish precipitate is formed which 
decolorises indigo at ordinary temperatures. 

With potassium chlorate, potassium ferricyanide reacts, as already 
intimated by Jeanmaire, with formation of ferrocyanide, chloric acid, 
oxygen, and potassium chloride, but the author considers that all 
three compounds are formed at the same time, and not in stages. 
Indigo is decolorised at the ordinary temperature. 

With potassium dichromate, potassium ferricyanide does not react; 
but with the chromate, potassium ferrocyanide and potassium di- 
chromate are formed. 

A concentrated solution of nitroprusside is prepared by adding to a 
solution of 34°5 grams of sodium nitrite in 150 grams of water and 
120 grams of a solution of sodium hydrogen sulphite of 37° B. to 
82 grams of potassium ferricyanide in 250 grams of water. The 
mixture is heated until oxygen ceases to be disengaged, and a further 
120 grams of the sulphite solution added, when, on cooling the dark red 
solution, a crystalline salt separates which in boiling water decomposes 
into Prussian blue and sulphuric acid, and is probably the same com- 
pound as that formed by dissolving Prussian blue in concentrated 
sulphuric acid. A still better yield of nitroprusside is obtained by 
boiling a solution of 34°5 grams of sodium nitrite, 15 grams of 
sodium thiosulphate, and 41 grams of potassium ferricyanide in 
400 grams of water, and, after cooling, adding 120 grams of sodium 
hydrogen sulphite solution of 37° B. A brown precipitaie also forms, 
which is soluble in concentrated hydrochloric acid. Sodium poly- 
sulphide gives a beautiful dichroic solution with the nitroprusside; 
in transmitted light, it appears a purple-red; in reflected light, it 
appears blue. J. W. L. 


Constitution of Fulminic Acid. By A. F. Honieman (Ber., 23, 
3742—3744).—See p. 446. 


Behaviour of Ethyl Ether with Sulphuric Acid: Separa- 
tion of Ethyl Ether from Ethyl Bromide. By L. Scuotvien 
(Chem. Centr., 1890, ii, 782—783 ; from Apoth. Zeit., 5, 607—608).— 
Owing to the contradictory statements regarding the behaviour of 
ethyl ether with sulphuric acid to be found in text books, the 
author was led to determine exactly under what conditions the two 
react together. 

Oa mixing them much heat is developed, but at ordinary tem- 
peratures there is neither at once nor after a time any chemical 
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combination of the two, and dilution with water causes their sepa- 
ration unchanged. 

If the mixture is heated at 100° for some time (30 hours), much 
ethyl hydrogen sulphate is formed, together with a little diethyl 
sulphate; by heating strongly, sulphurous anhydride, ethylene, and 
water are formed. 

The separation of ethyl ether from ethyl bromide, in which it 
usually is present when first prepared, may be readily effected by a 
patented process of Riedel and Co., which consists in slowly adding 
an equal weight of sulphuric acid to the impure ethyl bromide con- 
tained in a reflux apparatus. J. W. L. 


Production of Higher Alcohols in Fermentation. By L. 
LinpeT (Compt. rend., 112, 102—104).—The production of higher 
alcohols is very slow at first, but increases asefermentation progresses, 
and continues with still greater rapidity after fermentation proper has 
ceased. In one case, the quantities of higher alcohols per litre at 
various times after the commencement of fermentation were as fol- 
lows :—14 hours, 3°64 c.c.; 20 hours, 4°45 c.c.; 38 hours (fermenta- 
tion complete), 6°44 c.c.; 24 hours later, 92 c.c. It follows that the 
higher alcohols are not simply products of the normal fermentation 
of sugar. Their formation seems to take place chiefly under those 
abnormal conditions of yeast life consequent on the disappearance 
of the sugar; they may also be produced by some special micro- 
organism which at first is almost inactive in presence of the rapidly 
developing and vigorous yeast, but becomes active when the work of 
the yeast is finished. It is clear that the longer the time between 
fermentation and distillation, the greater the proportion of higher 
alcohols in the product. C. H. B. 


The Pentaglucoses (Pentoses). By W. E. Srone (Ber., 23, 
3791—3798).—It has been shown by Tollens and his pupils, in the 
course of their researches on this group of sugars, that both arabinose 
and xylose are readily acted on by strong acids with formation of 
furfuraldehyde, the quantity of which may be approximately deter- 
mined by conversion into furfuramide. Further, they have shown 
that when any quantity of furfuraldehyde is obtained by distilling 
vegetable products with strong acids, it may be regarded as show- 
ing the presence of pentoses or pentose-forming compounds in 
those products. The author has, therefore, investigated the action 
of acids on 37 different products, and in the following 29 cases 
obtained quantities of furfuramide varying from 0°4 per cent. in 
the first case to 8:16 per cent. in the last:—Clover ensilage, oat- 
meal, maize and cob meal, orange peel, maize ensilage, white 
lupine seeds, timothy hay, linseed meal, clover hay, yellow lupine 
seeds, maize bran, malt sprouts, coats of orange seeds, straw- 
berry pulp, oat straw, water melon seeds, maize straw, Hungarian 
grass, beet pulp, cotton seed hulls, cowdung, wheat straw, peach 
gum, gum arabic, gum tragacanth, cherry gum, brewers’ grains, 
maize cobs. The following eight substances did not yield ap- 
preciable quantities of furfuraldehyde, but all gave the qualitative 
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reaction with paper soaked in aniline acetate :—Cotton-seed cake, 
ground maize, sweet potatoes, linseed cake, orange pips, coffee beans, 
buckwheat, and common beans. 

Quantitative estimations have also been made of the reducing 
power of the pentoses on Fehling’s solution. It was found that in 
solutions containing 1 per cent. or less of arabinose 1°9—2°0 milligrams 
of copper were precipitated by 1 milligram of arabinose, whilst 
1 milligram of xylose under similar conditions precipitates 1°86—1-96 
milligrams of copper. Both compounds, therefore, have a stronger 
reducing action than glucose, which precipitates 1‘8—1-9 milligrams 
of copper. 

Numerous attempts were also made to bring about the fermenta- 
tion of xylose under conditions similar to those which cause the 
fermentation of the less readily attacked hexoses, such as galactose, 
but in every case without success. H. G. C. 


Pine Tree Honey-dew and Pine Tree Honey. By H. W. 
Witey (Amer. Chem. J., 13, 24—29).—The honey-dew was collected 
drop by drop from the pine leaves. It contained 54°41 per cent. of 
water and 45°59 per cent. of solid matters. Calculated as dextrose, 
it contained 17°44 per cent. of reducing sugar, and after inversion the 
increase in reducing power was equivalent to 8°16 per cent. of sucrose. 
The calculated specific rotatory power of the solid, other than dex- 
trose and sucrose, was [«]p = 105, the substance possibly consisting 
of arabinose or perhaps a mixture of sugars. 

Pine tree honey is made by the bees from the pine leaves during 
the winter. The sample examined differed from the honey-dew in 
being levorotatory, even to a greater extent than usually exhibited 
by honeys. It must consequently be inferred that the bees in gather- 
ing the honey exercised an inverting effect on it, or that the sample 


was not authentic (compare Amthor and Stern, Zeit. ang. Chem., 
1889, 575). G. T. M. 


Reduction of Fruit Sugar. By E. Fiscurr (Ber., 23, 3684— 
3687).—When an ice-cold solution (10 per cent.) of fruit sugar is 
reduced with sodium amalgam (2°5 per cent.), a mixture is obtained 
consisting of 30—40 per cent. of mannitol and 50 per cent. of crude, 
syrupy sorbitol, which can be separated by crystallisation, and yields 
15 per cent. of pure, crystalline sorbitol. The latter crystallises in 
aggregates of slender, colourless needles; when air-dried, it melts at 
55°, and at 75° when dried in a vacuum over sulphuric acid (compare 
Boussingault, who gives the melting points 60° and 100°, Ann. Chim. 
Phys. [4], 26, 376). The author points out that on reduction of 
fruit sugar the carbonyl carbon atom becomes asymmetrical ; hence 
stereoisomerides are probable, and that this is the second reaction 
resulting in the formation of an asymmetrical carbon atom amongst 
compounds of the sugar group in which two stereoisomerides which 
do not combine together are formed. E. C. R. 


Synthesis of a New Glucobiose. By E. Fiscurr (Ber., 23, 
3687—3691).—The author has obtained from glucose a new glucobiose, 
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which from its properties is doubtless constituted like maltose, and is 
hence called isomaltose. Isomaltose is obtained when pure glucose 
(100 grams) is dissolved in hydrochloric acid (400 grams) of sp. gr. 
11Y at the ordinary temperature, and the mixture allowed to remain 
for 15 hours at 15°—10°. The product obtained after precipitation 
with alcohol and ether, is a mixture of grape-sugar, isomaltose, and 
other substances, from which the isomaltose is separated by means of 
its osazone. Isomaltosazone, which is only obtained at the rate of 
25 per cent. of the glucose employed, crystallises from water in 
minute needles, which congregate together in yellow flocks, begins to 
soften at 140°, and melts between 150°—153°. By rubbing it with 
strong hydrochloric acid, it is converted into isomaltosone, and this, 
on hydrolysis with 4 per cent. acid, yields glucose. E. C. R. 


A Sugar from the Pectin of Plums. By R. W. Baver (J. pr. 
Chem. [2], 43, 112).—The 40 grams of pectin obtained from 20 kilos. 
of plums in 1885 was heated for four hours with 400 grams of 
5 per cent. sulphuric acid, and the still uninverted residue again heated 
for four hours with 300 grams of the same sulphuric acid ; these inver- 
sions were mixed together, neutralised with chalk, and the evapo- 
rated syrup extracted with 90 per cent. alcohol. After five years, the 
still uncrystullised liquid was warmed with phenylhydrazine acetate, 
whereby a yellow phenylglucosazone, optically inactive in water and 
in alcohol, and melting at 156°, was obtained. Arabinosazone and 
xylosazone both have this melting point, but behave differently 
towards polarised light. A, G. B. 


Action of Aqueous Ammonia on Isopropyl Iodide and 
Chloride. By H. Matsor and A. Matsor (Bull. Soc. Chim. [3], 4, 
340, 632, 634).—Isopropy] iodide and saturated aqueous ammonia are 
placed in sealed tubes; at the ordinary temperature, after some 
months, the reaction is complete, monisopropylamine iodide alone 
being formed. 

When a similar mixture is heated in sealed tubes at 100°, the 
reaction is complete after four days; some propylene is formed, but 
the monisopropylamine iodide contains but traces of diisopropylamine 
iodide. ; 

When isopropy] chloride is heated with strong aqueous ammonia in 
sealed tubes at 140°, much propylene is formed, and the resulting 
liquid separates into two layers. The supernatant finid contains 
monisopropylamine, diisopropylamine, and some isopropyl chloride, 
whilst the aqueous layer contains monisopropylamine and diisopropyl- 
amine chlorides, the isopropyl chloride differing thus from the 
isopropyl iodide in furnishing free amines, and in the reaction not 
being complete. T. G.N. 


Preparation of Lecithin from Plant Seeds. By E. Scnuize 
and A. Likternik (Ber., 24, 71—74).—Lecithin is always con- 
sidered as being widely distributed in the vegetable kingdom, from 
the fact that the ethereal extract of many parts of plants contains 
phosphorus, and on hydrolysis yields choline and other decomposition 
products of lecithin. Hitherto, however, it has not been isolated 
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from plants, the difficulty being that the ethereal extract contains 
glycerides, waxes, cholesterin, &c., which are not readily separated. 
It was observed some time since (Abstr., 1889, 645) that finely 
powdered plant seeds only yield a portion of their lecithin on extrac- 
tion with ether, the remainder being then obtained from the residue 
by treatment with hot alcohol. It is probable that the second portion 
of lecithin forms, with another substance present, an unstable com- 
pound which is decomposed by the hot alcohol. If the alcoholic 
solution be evaporated and treated with ether, the lecithin is taken 
up by the latter, and impurities may be removed by shaking the 
ethereal solution with water; an emulsion is first obtained, but on 
addition of sodium chloride this separates into two layers. 

Lecithin solutions were obtained in this manner from vetch and 
lupine seeds ; they were evaporated by gently warming, and the residue 
treated with absolute alcohol at 50°. The solution is cooled in a 
freezing mixture, and the precipitate obtained is washed with cold 
alcohol and dried over sulphuric acid. The product has a yellowish 
colour, and shows all the properties of lecithin. Its alcoholic 
ethereal solution gave with alcoholic platinic chloride a yellowish-white 
precipitate, and on hydrolysis gave the same products as animal 
lecithin, namely choline, glycerol, phosphoric acid, fatty acids, and 
also oleic acids, showing that the product is a mixture of several 
lecithins. 

In the quantitative estimation of the fatty constituents of seeds, 
a correction must be made for the quantity of lecithin taken up 
by the ether, which is readily done by estimating the phosphorus in 
the extract, and subtracting the corresponding quantity of lecithin. 
H. G. C. 


Ethylene Bases. By A. W. v. Hormann (Ber., 23, 3711—3718). 
—The author has shown in a former paper on the preparation of 
ethylene bases (this vol., p. 169), that on hydrolysis of the product 
formed by the action of ammonia on bromethylene, basic oils are 
obtained, and these on distillation show a continuously rising boiling 
point, which exceeds finally the limit of the mercurial thermometer. 
These oils contain diethylenediamine and higher members of the 
ethylene bases. The fraction from 117° to 121° yields ethylenediamine 
on redistillation ; the fraction from 200° to 225°, on the addition of hydro- 
gen chloride, gives a crystalline salt, which consists for the most part 
of diethylenetriamine hydrochloride (Proc. Roy. Soc., 11, 420). The 
fraction from 250° to 300° gives, on addition of hydrogen bromide, 
triethylenetetramine hydrobromide, C;H,N,4HBr. The same com- 
pound, together with diethylenediamine and other products, is also 
formed by digesting ethylene chloride (1 mol.) with ethylenediamine 
(3 mols.) on the water-bath, and subsequent treatment of the product 
with potash and fractionation of the oil so obtained. The fraction 
from 200° to 300° is converted into the hydrochloride, decomposed with 
silver hydroxide, and saturated with hydrogen bromide. 
Triethylenetetramine, obtained from the hydrobromide by hydro- 
lysis with potash, boils at 266—267°, is a colourless, viscous liquid, 
but becomes limpid on gentle warming, and dissolves in water with 
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development of much heat; the solution gives a strongly alkaline reac- 
tion, and absorbs carbonic anhydride with avidity. Sp. gr. = 09817 
at 15°. At —18°, it solidifies to a radiated crystalline mass, which 
melts at +12°. The hydrobromide, C.H,.N,,4Br, crystallises from 
dilute alcohol with 1 mol. H,O in hemimorphic prisms belonging 
to the rhombic system, a: b : c = 0°5654: 1: 0°5014. It is extremely 
soluble in water, slightly soluble in alcohol, and must be crystallised 
from a solution containing an excess of hydrogen bromide. A hydro- 
bromide of the formula C,H,,N,,3HBr crystallises from neutral 
solutions. The hydrochloride, C,H,,N,4HCI, resembles the hydro- 
bromide, and is best purified by solution in water and precipitation 
with alcohol. The platinochloride, C>HisNy,2H,PtCl,, is obtained in 
thin plates, and dissolves sparingly in water. The aurochloride, 
C,.H,.N,,4HAuCl,, obtained in concentrated solutions, crystallises from 
hot water in beautiful, glistening plates. A second salt of the 
formula C;H,.N,,4HC1,8AuCl, is obtained on boiling a dilute solution 
of the hydrochloride with excess of gold chloride, and is insolubie 
in water. A corresponding platinum salt could not be obtained. 

Other salts of the tetramine were prepared, but not examined in 
detail ; they are all, except the oxalate, easily soluble in water, and are 
precipitated from their solutions on the addition of alcohol. Methyl 
iodide acts on the tetramine with great violence. The benzoyl compound, 
C,H,,N,Bz, is easily prepared in alkaline solution, melts at 228—229°, 
crystallises from amyl alcohol’ in small needles, and is sparingly 
soluble in ethyl alcohol. E. 


Piperazine. By W. Maserr and A. Scumipr (Ber., 23, 3718— 
3723).—The authors come to the conclusion that Hofmann’s diethyl- 
enediamine, Schreiner’s spermine, Ladenburg’s ethylenimine, and 
piperazine are identical. 

Ladenburg gives the melting point of the base as 159—163°. 
Piperazine melts at 104—107°; it, however, eagerly absorbs carbonic 
anhydride with formation of the carbonate, which melts at 162—165°, 
and Ladenburg was no doubt dealing with the carbonate. Piperazine 
forms with uric acid the neutral and easily soluble salt of the formula 
O.N,Hy,C;N,H,O;, which dissolves in 50.parts of water at 17°. The 
base has neither caustic nor toxic properties. E. C. R. 


Action of Heat on the Hydrochlorides of Ethylene Bases. 
By A. W. v. Hormann (Ber., 23, 3723—3726).—Diethylenetriamine 
hydrochloride melts when cautiously heated; if, iowever, the tem- 
perature be raised, carbonisation takes place, and empyreumatic 
vapours and a crystalline sublimate are obtained. Diethylenediamine 
is obtained by extraction of the carbonised mass with water, and is 
recognised by converting it into the benzoyl compound, which melts 
at 191°. Triethylenetetramine hydrochloride, when treated in the 
same way, also yields diethylenediamine. Ethylenediamine hydro- 
chloride yields diethylenediamine, but not with the same ease as the 
above compounds. Diethylenediamine hydrochloride gives on dis- 
tillation the free base, but the greater part is decomposed. Amongst 
the products of the action of ammonia on ethylene chloride, bases of 
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high boiling point (above 300°) are formed, which have not been 
examined; they give, however, on distillation, diethylenediamine. 
The author prefers the name diethylenediamine to piperazine (Ber., 
23, 3718—3723). E. C. R. 


Diethylenediimine (Piperazine). By A. Lapensure (Ber., 23, 
3740—3741).—The product obtained by the distillation of ethylene- 
diamine hydrochloride is probably diethylenediamine, and not 
diethylenediimine as previously stated, since it yields a benzoyl 
derivative which melts at 191°, and the free diamine has been shown 
by Hofmann to be capable of crystallisation (compare this vol., 
p. 169). s. B F. 


Guanamines. By C. Haar (J. pr. Chem. (2), 43, 75—85).— 
Propionoguanamine 1s prepared by heating guanidine propionate 
(obtained by decomposing guanidine carbonate with propionic acid) 
in a flask on the sand-bath at 220—230° for some hours, dissolving 
the melt in water, filtering hot, and adding strong soda solution, 
which precipitates the base. It is best purified by conversion into 
the hydrochloride and subsequent decomposition with sodium hydr- 
oxide. It crystallises from water in anhydrous, quadratic pyramids ; 
in a capillary tube, it blackens at 300° without melting; it dissolves 
freely in hot water and in alcohol. The hydrochloride is anhydrous. 

@nanthoguanamine is similarly obtained, but the white precipitate 
at first formed on addition of strong soda solution rapidly collects as 
an oily layer. It crystallises in tables and prisms, melts in a capillary 
tube at 130°, and is sparingly soluble in water, but freely in alcohol. 

Attempts to prepare capryloguanamine and capriguanamine by this 
method have failed. 

The guanamines of the volatile fatty acids afford excellent means 
for the identification of these acids; the first seven of the series are 
now known (see also this Journal, 1874, 1089; 1875, 754; 1876, ii, 
187, 190) ; and in this paper the author gives figures of the crystalline 
forms of these seven. A. G. B. 


Action of Hydroxylamine on Acetoacetaldehyde. By L. 
Cuatsex and E. Hort (Ber., 24, 139—140).—A compound of the 
formula C,H,;N;O; is obtained when sodium acetoacetaldehyde (40 
grams) dissolved in water (60 c.c.) at 0° is mixed with hydroxylamine 
hydrochioride (26 grams) dissolved in water (20 c.c.), and the pale- 
yellow solution allowed to crystallise over sulphuric acid. It crystal- 
lises from hot alcohol in small, white needles, melts at 174°, and is 
sparingly soluble in water, ether, benzene, chloroform, and light 
petroleum. The oxime, cyanacetone, and methylisoxazole, which are 
probable products in this reaction (see p. 451), have not yet been 
obtained. E. C. R. 


Glyoxylpropionic Acid and its Derivatives. By L. Wotrr 
(Annalen, 260, 79—136).—When levulinic acid is treated with 
bromine, it is converted into a dibromo-acid identical with that 
obtained by brominating f-bromolevulinic acid (Abstr., 1885, 1123). 
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This compound melts at 114—115°, and is isomeric, but not identical, 
with the 28-dibromo-acid, which is formed by the addition of bromine 
to acetylacrylic acid ; it must, therefore, have the constitution repre- 
sented by one of the following formule :— 


COMe:CBr,-CH,-COOH and CH,Br-CO-CHBr'CH,-COOH. 


When it is boiled with water (10 parts) for 5 to 6 hours, it is com- 
pletely decomposed, yielding, as principal product, an acid which is 
very probably glyoxylpropionic acid, and hydrogen bromide, together 
with small quantities of diacetyl (m. p. 87—88°) and carbonic 
anhydride. This decomposition can only be explained by assuming 
that the dibromolevulinic acid is first converted into a kind of tri- 


methylene derivative of the constitution > o-CHsCOOH, by 


elimination of 2 mols. of hydrogen bromide, and that this inter- 
mediate product then combines with water in two ways to form both 
glyoxylpropionic acid and diacetylearboxylic acid, the last-named 
compound being decomposed into diacetyl and carbonic anhydride. 

Glyoaylpropionic acid, COH-CO-CH,CH,COOH, can be isolated 
from the brown aqueous solution obtained by the decomposition of 
dibromolevulinic acid in the following manner:—The diacetyl is 
separated by distillation, the hydrobromic acid in solution precipitated 
with silver carbonate, the filtrate treated with hydrogen sulphide, 
filtered, and evaporated ; the acid is then obtained as a brown oil, 
which shows no signs of crystallising, but gradually changes into a 
resinous mass. It is readily soluble in water and alcohol, but only 
sparingly in the other ordinary solvents ; it reduces Fehling’s solu- 
tion and ammoniacal silver nitrate, and it precipitates mercurous 
chloride from a solution of the mercuric salt. The barium, calcium, 
and zinc salts are readily soluble in water, and are obtained as dark, 
amorphous residues on evaporating their solutions. When the acid 
is oxidised with potassium permanganate in the cold, it is converted 
into succinic acid and carbonic anhydride. 

yé-Diisonitrosovaleric acid, NOH:CH-C(NOH)-CH,’CH,°COOH, is 
formed when glyoxylpropionic acid is treated with hydroxylamine at 
the ordinary temperature. It crystallises from hot water in well-defined 
colourless plates, melts at 136°, and is very readily soluble in alcohol 
and hot water, but less readily in ether and cold water, and only 
sparingly in chloroform and carbon bisulphide ; it dissolves in boiling 
acetic anhydride, yielding a deep-red solution, and, in its aqueous 
solution, ferric chloride produces a cherry-red coloration, which 
changes to yellow on the addition of hydrochloric acid. The barium 
salt, (C;H;N,0,).Ba + 3H.0, prepared by saturating an aqueous 
solution of the acid with barium carbonate, crystallises from hot 
water, in which it is readily soluble, in slender needles, and loses the 
whole of its water at 110°; in its aqueous solution, ferric chloride 
produces a brownish-red precipitate which is soluble in excess, 
yielding a red solution. On oxidation with potassium permanganate 
in the cold, diisonitrosovaleric acid yields succinic acid, hydrocyanic 


acid, and nitric acid. 
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Furazanpropionic acid, ‘. op > OOH: CH. COOH, is produced, 
together with small quantities of a bluish-black substance, described 
below, and resinous products, when finely-divided diisonitrosovalericacid 
is dissolved in concentrated sulphuric acid (4 parts), the temperature 
being kept below 70°, the solution then heated for 20 minutes at 100°, 
and finally poured into cold water (3 vols.) ; the product is extracted 
with ether, and recrystallised from hot water with the addition of 
animal charcoal. It crystallises in lustrous plates, sinters together at 
about 84°, melts at 86°, and is readily soluble in ether, alcohol, chloro- 
form, and hot water, but rather sparingly in cold water, carbon bisulph- 
ide, and light petroleum; it is not volatile with steam. Molecular 
weight determinations by Raoult’s method in glacial acetic acid solu- 
tion gave results in accordance with the molecular formula C;H,N,O;. 
The calcium salt, (C;H;N.O,;),.Ca + 2H,0, crystallises from cold 
water, in which it is readily soluble, in lustrous needles, melts at 100°, 
and decomposes at 110° without becoming perfectly anhydrous. 
The silver salt crystallises from boiling water in needles, and explodes 
when heated. 

Furazanpropionic acid is very stable, except towards alkalis, and 
can be heated with concentrated sulphuric acid or nitric acid at 100°, 
or with concentrated hydrochloric acid at 130°, without any appre- 
ciable decomposition taking place; hydroxylamine has no action on 
it in cold aqueous solution, but on heating at 50—69°, it undergoes 
intramolecular change into cyanonitrosobutyric acid, which is then 
converted into the amidoxime described below. It does not combine 
with bromine in chloroform solution at the ordinary temperature, and 
tin and hydrochloric acid have no action on it, even at moderately 
high temperatures. The anhydride, (C;H;N,0,).0, is formed when 
furazanpropionic acid is heated with acetic anhydride ; it crystallises 
from chloroform in colourless plates, melts at 67°, and is readily 
soluble in hot benzene and chloroform, but rather sparingly in 
water, ether, alcohol, and carbon bisulphide. The freshly prepared 
aqueous solution of the anhydride has a neutral reaction, but soon 
becomes acid; when boiled with water or treated with cold sodium 
carbonate, the anhydride is completely reconverted into furazan- 
propionic acid. 

Cyanonttrosobutyric acid, NOH:C(CN)-CH,-CH,COOH, is quickly 
formed, with slight development of heat, when furazanpropionic acid 
is treated with excess of soda or ammonia at the ordinary tempera- 
ture; on acidifying and extracting with ether, the cyano-derivative 
is obtained as a colourless oil which gradually solidifies. It separates 
from a mixture of benzene and ether in large, lustrous prisms con- 
taining benzene, which escapes on exposure to the air, the crystalline 
powder then melting at 87°, although it sinters together at 85°. It is 
not acted on by bromine at the ordinary temperature, and, in its aqueous 
solution, ferric chloride produces a yellowish-red coloration which 
disappears on the addition of hydrochloric acid. The calcium salt, 
(C;HsN,0;),Ca + 2H,0, crystallises from hot water in microscopic 
needles, does not lose its water at 110°, and begins to decompose at 
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120°. The silver salt is a colourless, flocculent compound which melts 
and turns black when boiled with water. 

When furazanpropionic acid is heated at 100° with aniline for 
several hours, it is partially converted into a compound which crystal- 
lises from boiling alcohol in needles, and is insoluble in water and 
alkalis. This substance, which is very probably the anilide of the 
acid, melts at 137° without any appreciable decomposition, but when 
heated at its melting point for some minutes, it solidifies again, 
having been converted into another crystalline substance which melts 
at about 184° with decomposition; the latter substance is also pro- 
duced in very small quantities when furazanpropionic acid is boiled 
with aniline. 

Cyanonitrosobutyric acid gives a very characteristic reaction with 
concentrated sulphuric acid, and also, but not so well, with concen- 
trated hydrochloric acid; when warmed at about 60° for 1 to 2 
minutes with a few drops of the concentrated acid, it yields a yellow 
solution which, on the addition of a smali quantity of water, turns 
blue at the surface of contact of the two liquids ; on agitating, a clear, 
cherry-red solution is obtained, but if the addition of water is con- 
tinued, the colour finally changes to blue, and a substance is precipi- 
tated in bluish-black needles which dissolve in alkalis and ammonia 
with a deep-blue coloration, the solution turning red on boiling or on 
adding a mineral acid. 

The amidoxime, NH,-C(NOH)-C(NOH)-CH,CH,-COOH, is preci- 
pitated in slender needles when a concentrated aqueous solution of 
sodium nitrosocyanobutyrate is digested with hydroxylamine (1 mol.) 
at about 50° for some hours, and then acidified with acetic acid; it 
melts at 158° with decomposition, and is only sparingly soluble in 
water, alcohol, ether, and chloroform, but readily in dilute hydro- 
chloric acid and sodium carbonate. Its aqueous solution gives, with 
ferric chloride, a red coloration, and with copper acetate, a dirty- 
green precipitate which is only sparingly soluble in water ; when the 
amidoxime is boiled with water, it is converted into a crystalline 
compound which is insoluble in hydrochloric acid. It dissolves in 
boiling dilute hydrochloric acid, yielding a red solution, which turns 
blue on the addition of alkalis; these colour reactions are due to the 
formation of a dark-blue compound which is identical with that 
produced by the action of concentrated sulphuric acid on nitrosocyano- 
butyric acid, and also with the dark bye-product obtained in the pre- 
paration of furazanpropionic acid. 

a-Nitrosoglutaric acid, COOH-C(NOH)-CH,-C H,-COOH, is ob- 
tained when cyanonitrosobutyric acid is boiled with potash or barium 
hydroxide, and when furazanpropionic acid (1 part) is heated with 
potassium hydroxide (2 parts) and water (6 parts) until the evolu- 
lution of ammonia is at an end. It crystallises from warm water in 
ill-defined, colourless prisms, melts at 152° with evolution of 
carbonic anhydride, and is readily soluble in warm water, but only 
moderately easily in ether, chloroform, benzene, and cold water ; 
it is decomposed by boiling water with liberation of carbonic an- 
hydride, and, in its aqueous solution, ferric chloride produces a 
reddish-brown coloration. The normal salts of the alkalis are readily 
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barium salt, C;H;NO,Ba + 1$H,0, crystallises in lustrous needles, 
loses about 4 mol. H,O at 100°, and gradually decomposes at a higher 
temperature. The calcium salt crystallises in broad needles or 
plates; the silver salt is amorphous, and explodes when heated. 
Succinamic acid, C,H,NO,, is formed when nitrosoglutaric acid is 
warmed with acetic anhydride until the evolution of carbonic an- 
hydride is at an end; on evaporating the red solution over calcium 
oxide, there remains a thick syrup, probably acetylsuccinamic acid, 
from which, on the addition of a little water, succinamic acid is 
deposited in crystals. It separates from warm water in colourless 
needles, melts at 157° (not above 300°, as stated by Teuchert, 
Annalen, 134, 146), and is moderately easily soluble in cold water, 
but only sparingly in ether, alcohol, chloroform, and benzene ; when 
boiled with water, it is gradually converted into ammonium succinate. 
Inactive glutamic acid (amidoglutaric acid), 
COOH:-CH(NH,)-CH.CH.-COOH, 
is obtained when concentrated hydrochloric acid is poured over 
finely-divided nitrosoglutaric acid and a slight excess of the theore- 
tical quantity of tin added in small portions at a time; the clear, 
yellow solution is treated with hydrogen sulphide to precipitate the 
tin, and the filtrate evaporated, when glutamic acid hydrochloride 
remains as a syrup which gradually solidifies. This salt crystel- 
lises from hot hydrochloric acid in needles, melts at about 193° with 
decomposition, and is very readily soluble in water, to which it 
imparts an acid reaction; it has all the properties of the hydro- 
chloride of the glutamic acid obtained from albuminoids, and de- 
scribed by Hlasiwetz and Habermann (Annalen, 169, 157), but 
unlike the latter, which is dextro-rotatory, it is optically inactive. The 
two salts are nevertheless identical crystallographically, and form 
long, colourless plates, a:6:¢ = 08873 : 1: 0°3865, belonging to the 
rhombic system. Inactive glutamic acid, prepared by decomposing 
the hydrochloride with silver carbonate, crystallises from hot water 
in small, rhombic plates, a:b:c¢ = 0°7454: 1 : 1°2367, melts at 198° 
with decomposition (see below), and is readily soluble in boiling 
water, but only sparingly (1 in 66°7 parts) in water at 20°, and in 
alcohol, ether, carbon bisulphide, and light petroleum. It differs 
from the active acid in crystalline form; in its aqueous solution, 
ferric chloride produces a red coloration. The copper salt, 
C;H;NO,Cu + 23H,0, 
is obtained in blue needles when the acid is boiled with copper 
carbonate and the deep-blue solution allowed to cool; it loses the 
whole of its water at 135°, and is not soluble in less than 1000 parts 
of boiling water, whereas the copper salt of the active acid is 
soluble in about 400 parts. When the acid is heated at its melting 
point, it is decomposed into pyrrolidonecarboxylic acid, 


CH,-CH, 
0_NH>CH'COOH; 


soluble in water, but those of the alkaline earths and the heavy metals 
are only sparingly soluble; the potassium salt is crystalline. The 
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this compound melts at 182—183°, and is identical with the pyro- 
glutamic acid obtained by Haitinger (Monatsh., 3, 228) by heating 
active glutamic acid, and also with the glutimic acid prepared by 
Schiitzenberger (Ann. Chim. Phys. [5], 16, 372) by decomposing 
albumin with barium hydroxide at 180°. 

Zinc hydroxyglutarate, C;H,O;Zn + 3H,0, is obtained in crystals 
when glutamic acid hydrochloride (1 part) is dissolved in ice-cold, 
very dilute hydrochloric acid, an aqueous solution of potassium 
nitrite (1 part) added to the solution in the course of a few hours, 
the mixture kept at the ordinary temperature until gas ceases to 
be evolved, then diluted, boiled with excess of zinc carbonate, 
filtered, and evaporated. It crystallises from boiling water in slender 
needles, and is decomposed by hydrogen sulphide in aqueous solution, 
yielding y-hydroxyglutaric acid. Careful experiments showed that 
this acid is stable in a crystalline condition, but it cannot be isolated ; 
on evaporating its solution at 100°, there remains a thick syrup 


which gradually solidifies over sulphuric acid to a mass of slender, 


hygroscopic crystals of butyrolactone-y-carboxylic acid, C;H,O,. The 
y-hydroxyglutaric acid (m. p. 72—73°) described by Markovnikoff 
(Annalen, 182, 347), and also by Ritthausen (J. pr. Chem., 99, 
461) and Dittmar (ibid. [2], 5, 338), as a thick syrup, is doubt- 
less a mixture of the y-hydroxy-acid and butyrolactone-y-carboxylic 


acid. 
Butyrolactone-y-carboaylic acid, ie. 2>CH-COOH, melts at 


49—50°, and is very readily soluble in water and alcohol, but only 
sparingly in ether, chloroform, benzene, and carbon bisulphide ; when 
the lactone is treated with cold water, a solution containing 18 per 
cent. of the hydroxy-acid is obtained, but, on boiling, the quantity of 
this acid produced amounts to 47 per cent. A salt of the composition 
(C;H,0,).Ca + 2H,0 is obtained in crystals when a freshly-prepared 
aqueous solution of the lactone-acid is neutralised with calcium 
carbonate in the cold, quickly filtered, and evaporated over sulphuric 
acid. It is very readily soluble in water, to which it imparts a slight 
acid reaction; when dried, it loses 2 mols. H,O. The zine salt, 
(C;H;0,).Zn + 2H,0, prepared in like manner, is amorphous, and 
very readily soluble in water; it melts at 100°, loses the whole 
of its water at 100—115°, and, in aqueous solution, is slowly 
converted into the neutral salt of hydroxyglutaric acid. Bariwm 
butyrolactonecarboaylate, (Cs;H,O,).Ba, is obtained as a colour- 
less, vitreous mass when a concentrated solution of the lactone- 
acid is treated with excess of barium carbonate at the ordinary tem- 
perature, and the filtrate evaporated under reduced pressure ; it is 
readily soluble in water, to which it imparts a slight acid reaction, 
but is reprecipitated on adding alcohol. The silver salt, C;H,O;Ag», 
is precipitated, but only in very small quantities, when a concentrated 
solution of any one of the three salts just described is mixed with 
silver nitrate, and on boiling the mother liquors, a further separation 
of the salt takes place; it crystallises from boiling water in colour- 


less needles. F. 8S. K. 
2f 
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Action of Ammonia, Isobutylamine, and Aniline on Ethyl 
Acetonedicarboxylate. By W. O. Emery (Ber., 23, 3761—3765). 
—By the action of aqueous ammonia on ethyl acetonedicarboxylate, 
v. Pechmann and Stokes (Abstr., 1885, 1202; 1887, 155) obtained 
the ethy] salt of 8-hydroxyamidoglutamic acid, 


COOEt-CH,’C(OH)(NH,)-CH,-CONH,, 


which undergoes condensation forming the glutazine, 


rr: CH. ‘CO 
NHC<GH GOD NE, 


or NH, C<CH+COs WH (Annalen, 260, 160). If the ethyl salt be 


allowed to remain in the cold with alcoholic ammonia, a different 
reaction takes place, ethyl-B-amidoglutaconate, 


COOEt-CH:C(NH,)-CH,COOEt, 


being formed. This is a thick, pale-yellow oil, which boils at-157—158° 
under 12—13 mm. pressure, and has a sp. gr. of 111169 at 20°/4°. 

Isobutylamine acts even more readily than ammonia, with formation 
of ethyl-B-isobuty lamidoglutaconate, 


COOEt-CH:C(NH-C,H,)-CH,COOEt, 


which is also a slightly yellow oil boiling at 181—182° under 17 mm. 
pressure, and having a sp. gr. of 1°02725 at 20°/4°. Aniline acts in 
rather a different manner, | mol. of water and 2 mols. of alcohol 
being eliminated. The product is sparingly soluble in alcohol, and 
crystallises from the solution in slightly yellow plates which melt at 
275° with decomposition, and have the composition C,,H,N,O,. It 
is probably a glutazine derivative of the constitution 


ri pp,.c—-CHCO 
NHPh C<on- co>NPh. 

The oxime of acetonedicarboxylic acid, HO-N:C(CH,COOH),, 
already shortly mentioned by Pechmann and Wehsarg (Absir., 1887, 
28), is readily prepared by allowing aqueous solutions of the acid and 
of hydroxylamine to remain together for 24 hours. It is extracted 
by agitation with ether, and separates on the evaporation of the latter 
in large, transparent crystals melting at 53—54°. After drying in 
the exsiccator, a product remains which melts at 89°, and has the 
composition C;H;NO,, and therefore consists of the anhydride. The 
silver sait has the composition C;H,;NO,Ag,, and explodes on heating. 

H. G. C. 


Coloured Compounds derived from Ethyl Acetonoxalate. 
By L. Cuaisen (Ber., 24, 128—130).—When the colourless sodium 
salt of ethyl acetonoxalate is heated with glacial acetic acid, the solu- 
tion becomes of an intense reddish-violet colour (Abstr., 1888, 676). 
This is due to the formation of characteristically coloured metallic 
derivatives of the composition C,;H,;0;M’, derived from the substance 
C;H,0;, which contains 1 mol. of water less than acetonoxalic acid, 


COMe:CH,-CO-COOH —_H,0 = ©,H,O,. These salts are best pre- 
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pared by allowing acetonoxalic acid to stand at the ordinary tem- 

rature with anhydrous sodium or potassium acetate and acetic 
anhydride. The alkali salt is formed with the production of an 
intense violet colour. By adding barium chloride, silver nitrate, &., 
to the alkaline derivatives, other metallic derivatives are obtained, 
which are mostly well crystallised. The potassium and sodium salts 
are easily soluble in water; the barium, strontium, calcium, and 
silver salts are sparingly soluble. In aqueous solution they are dark 
reddish-violet, in solid condition deep bluish-violet, and in compact 
crystals quite black. These compounds are in some degree like the 
phthaleins; excess of alkali turns them bright-yellow ; the addition 
of mineral acids restores the colour, which is again weakened by 
excess of acid. They are decolorised by sulphurous acid. The 


author believes the compound to be a diacetylated dihydroxyquinone 
of the formula COMeC <A GOH >C-COMe. 


Ethyl oxalacetate on similar treatment gives blue salts, which, 
however, are less stable than the above. E. C. R. 


Ethyl f-Acetyltricarballylate. By W. O. Emery (Ber., 23, 
3755—3756).—In the preparation of ethyl acetosuccinate from ethyl 
acetoacetate and ethyl bromacetate on the large scale, considerable 
quantities of ethyl S8-acetyltricarballylate are formed, and may be 
readily separated by fractionating the product under reduced pres- 
sure. It boils at 190° under 16 mm. pressure, and has a sp. gr. of 
1:12141 at 20°/4°. The compound has previously been obtained in an 
impure condition by Michle (Abstr., 1878, 490); it combines with 
phenylhydrazine at the temperature of the water-bath, forming the 
hydrazone, CooH2sN,0,, which, after recrystallisation first from carbon 
bisulphide and then from ethyl acetate, forms small prisms melting 


at 100—101°. H. G. C, 


A New Synthesis of Tricarballylic Acid and of Certain 
Ethereal Salts. By W. O. Emery (Ber., 23, 3756—3761).—The 
ethyl salt of chlorosuccinic acid readily acts on the sodium compounds 
of ethyl acetoacetate and of ethyl malonate, with formation of deriva- 
tives of tricarballylic acid. Ethyl chlorosuccinate is prepared by 
saturating an alcoholic solution of the acid with hydrogen chloride ; 
it boils at 122° under 15 mm. pressure, and has a sp. gr. of 1°14557 at 
20°/4°. When it is added to an alcoholic solution of ethyl sodaceto- 
acetate, separation of sodium chloride takes place almost immediately, 
and the reaction is complete in a few minutes. The product is a 
thick oil, which distils at 175° under 9 mm. pressure, has a sp. gr. of 
112577 at 20°/4°, and the composition C,H»O; From its mode of 
preparation, it must be ethyl a-acetyltricarballylate, 


COOEt:CH,-CH(COOEt)-CHAc(COOKEt). 


It unites with phenylhydrazine, forming an oily compound, which 
appears to be ethyl 1-phenyl-3-methylpyrazolone-4-succinate, CisH»N.0s. 
On hydrolysis, it yields the corresponding acid C,yH,N,0;, which 
erystallises from water coutaining sulphuric acid in nodules having 


22 
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a reddish lustre, and melting at 210—212°. Ethyl a-acetyliri- 
carballylate also reacts with alcoholic ammonia, with formation of a 
well crystallised compound, which is being further investigated. 

By the action of ethyl chlorosuccinate on ethyl sodiomalonate, the 
ethyl salt of propanetetracarboxylic acid, 


COOEt-CH,-CH(COOEt)*CH(COOEt),, 


is obtained. It is an oil which distils at 203—204° under 18 mm. 

pressure, has a sp. gr. of 111841 at 20°/4°, and cannot be distilled 

under atmospheric pressure without decomposition. It forms a 

sodium compound, and also combines with chlorine and bromine 

forming a monochloro- and monobromo-substitution product; by the 

action of alcoholic potash, it is converted into tricarballylic acid. 
Ethyl butanepentacarbozylate, 


COOEt-CH,-CH(COOEt)-C(COOEt),.-CH.-COOEt, 


is prepared by acting on the sodium compound of ethyl ethenyltri- 
carboxylate with ethyl chlorosuccinate, and forms a thick, colourless 


oil, which boils at 216—-218° under 16 mm. pressure, and has a sp. gr. 
of 1:14088 at 20°/4°. H. G. C. 


Synthesis of Aconitic Acid. By L. Craiszn and E. Hort (Ber., 
24, 120—127).—Ethyl acetate and ethyl oxalate combine in the 
presence of sodium ethoxide to form ethyl oxalacetate, 


COOEt-CH,-CO-COOEt, 


and this, on remaining with a concentrated solution of potassium 
acetate, dissolves after a time with the formation of the potassium 
salt of a monobasic acid of the composition CHO, which was 
identified as the triethyl salt of aconitoxalic acid. It is best prepared 
as follows :—Ethy] oxalacetate (37 grams) is mixed with a solution of 
potassium acetate (20 grams) in 20 c.c. of water, with constant 
shaking; after some time the mixture becomes clear and slightly 
warm, and, in consequence of the formation of bye-products, is 
blue to bluish-green. On acidifying with hydrochloric or sulphuric 
acid, the product is precipitated as an oil, and can be extracted 
with ether. It is a colourless liquid of the consistence of glycerol, 
easily soluble in alcohol and ether, sparingly in water; the alcoholic 
solution gives an intense red coloration with ferric chloride. The 
barium salt, (C\.H,O,).Ba + 2H,0, obtained as a white precipitate on 
adding barium chloride to a solution of the potassium salt, is very 
sparingly soluble in water, and crystallises in slender, felted needles 
which lose their water of crystallisation at 100°, or on remaining over 
sulphuric acid in a vacuum. The lead salt, (C\4Hi;O,).Pb, is more 
insoluble than the barium salt, and is obtained as a crystalline pre- 
cipitate on adding lead nitrate to the boiling solution of the barium 
salt. It is somewhat easily soluble in hot alcohol, and, on the addition 
of water, crystallises in beautiful, short needles. 
The conversion of the above acid into aconitic acid is rather a diffi- 
cult operation, as excess of alkali produces a partial decomposition 
into acetic and oxalic acids. It is best carried out as follows :—The 
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acid (1 mol.) dissolved in alcohol is mixed with 3 per cent. alcoholic 

tash (6 mols.), and heated for three hours on the water-bath ; one- 
third of the alcohol is then distilled off, and the product dissolved in 
water and heated until the solution, on acidification with acetic acid, 
no longer turns red with ferric chloride. The solution is acidified 
with acetic acid, calcium acetate added, filtered, the filtrate con- 
taining the calcium salt acidified with sulphuric acid, and the aconitic 
acid extracted with ether. The aconitic acid so obtained melts after 
recrystallisation at 191°. 

The authors point out that this synthesis is of importance in rela- 
tion to the presence of aconitic and citric acids in nature. ol 

Hydrolysis of Ethereal Salts of Organic Acids by Potassium 
Acetate. By L. Cratsen (Ber., 24, 127—128).—By the action of 
potassium acetate on ethyl oxalacetate, the triethyl salt of aconit- 
oxalic acid is formed, and not the tetrethyl salt (see preceding 
abstract). Similarly, from ethyl acetonoxalate, the monethy] salt of 
diavetonedioxalic acid is formed instead of the diethyl salt. Hence 
potassium acetate, besides acting as a condensing agent, must also act 
as @ hydrolysing agent. Ethyl oxalate(1 mol.), when warmed with a 
solution of potassium acetate (1 mol.) in an equal weight of water on 
the water-bath with constant shaking, is easily converted into potas- 
sium ethyl oxalate. Potassium oxalate is not formed in this —— 

E. C. R. 

Synthesis of Chelidonic Acid. By L. Craisen (Ber., 24, 111— 
120).—When an excess of ethyl oxalate reacts with acetone in the pre- 
sence of sodium ethoxide, the sodium derivative of ethyl acetonoxalate, 
CH,-CO-CH,CO-COOEt, is first formed, and this, by the further 
action of ethyl oxalate and sodium ethoxide, is converted into the 
disodium salt of ethyl acetonedioxalate, CO-(CH,;-CO-COOEt).. The 
latter is identical with ethyl xanthochelidonate, and is more stable 
than the acid, but is easily converted into ethyl chelidonate, or 
chelidonic acid, CO< CH:C(COOR>°- 

It is to be noted that on treating ethyl acetonoxalate with ethyl 
oxalate, the ethyl oxalate residue enters the methyl group, and not 
the group -CO-CH.°CO-. Probably other ethereal salts would give, 
with acetone, similar pyrone and xanthopyrone derivatives, and on 
treating these with ammonia, many new pyridine derivatives would 
be obtained. Ethyl acetonoxalate and ethyl acetonedioxalate corre- 
spond with the mono- and di-aldehyde derivatives of acetone. Com- 
pounds are easily prepared containing both an aldehyde and ethyl 
oxalate residue. Kerstiens has prepared such a compound by acting 
on acetone, first with an aldehyde then with ethyl oxalate. By 
heating, they are converted into derivatives of dihydropyrone. If, 
however, acetone be treated first with ethyl oxalate and then with an 
aldehyde, both the ethyl oxalate and aldehyde residues enter the 
same methyl group of the acetone, and a lactone is formed. The 
author restricts his attention to ethyl acetonedioxalate and its 
reactions, and reserves the last-named compounds for a later commu- 
nication. 
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Ethyl acetonedioxalate (ethyl xanthochelidonate) is prepared by 
dissolving ethyl sodacetonoxalate (5 grams) in hot ethyl oxalate 
(8 grams), and adding to the hot mixture a solution of sodium 
ethoxide (2 grams) in alcohol (10 c.c.). 

The product is washed with hydrochloric acid and water, and 
purified by crystallisation from alcohol. 350 grams of ethyl sod- 
acetonoxalate yields about 220 grams of crude ethyl acetonedioxalate ; 
this crystallises in slender prisms, melts at 103—104°, is somewhat 
easily soluble in hot alcohol, methyl alcohol, and benzene, and gives 
an intensely yellow solution with dilute alkalis. By prolonged 
boiling, it is partially converted into ethyl chelidonate. ‘lhe alcoholic 
solution gives with ferric chloride an intense brown coloration, with 
ferrous sulphate a dark green; a greenish-yellow copper salt is preci- 
pitated by copper acetate, and a golden-yellow lead salt by lead 
acetate. 

Chelidonic acid is obtained by heating the above compound with 
fuming hydrochloric acid, in a sealed tube, for one hour at 100°, or 
more easily by simply evaporating it a few times with fuming hydro- 
chloric acid on the water-bath. It forms colourless needles, and gives 
all the reactions of natural chelidonic acid, but melts at 262° with 
charring and evolution of gas. The natural acid obtained from the 
celandine melts at 220°. 

Ethyl chelidonate is obtained by saturating an alcoholic solution of 
ethyl xanthochelidonate with hydrogen chloride, and extracting the 
product with ether. It crystallises from alcohol in short, lustrous 
prisms, melts at 63°, and is crystallographically identical with ethyl 
chelidonate prepared from the natural chelidonic acid. EE. C. R. 


Oxidation of Gluconic Acid with Fehling’s Solution. By 
W. Tirmann (Chem. Centr., 1890, ii, 742—743; from Zeit. Vereins 
Riibenzuckerind., 1890, 787—789).—The author’s investigation was 
made with a view to determine whether gluconic acid is oxidised to 
glycuronic acid by Fehling’s solution, such reactions being objection- 
able in the determination of sugar voiumetrically. The author 
believes that the glycuronic acid is formed, although no very definite 
result was obtained. J. W. L. 


Action of Nitric Acid on Ethyl Methenyltricarboxylate. 
By A. P. N. Francuimonr and K. A. Kiossie (Rec. Trav. Chim., 
9, 220—222).—Ethyl methenyltricarboxylate is prepared by the 
action of ethyl chloroformate on ethyl sodiomalonate; it boils at 
149—150° under a pressure of 27 mm., and melts at 29°. It dissolves 
in nitric acid without development of heat, and on pouring the product 
into water an oily liquid separates of the composition NO,-C(COOEt);; 
this is decomposed by warming with barium hydroxide solution, yield- 
ing 3 mols. of carbonic anhydride. T. G. N. 


Action of Nitric Acid on Methane Di- and Trisulphonic 
Acids. By A. P. N. Francnimont and E. A. Kiospie (Ree. Trav, 
Chim., 9, 223—224).—Although a nitro-derivative of methane- 
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disulphonic acid is known to exist, the authors were unable to 
prepare nitro-derivatives by the action of absolute nitric acid on 
potassium methanedisulphonate and trisulphonate. T. G. N. 


Preparation of Ethereal Salts of Furfuracrylic Acid. By 
L, Cuatsen (Ber., 24, 14:3—144).—Ethyl furfuracrylate is easily pre- 
pared by a method similar to that which has been employed by the 
author for the preparation of ethyl cinnamate (Abstr., 1890, 891). 
Sodium wire (1 mol.) is added to pure ethyl acetate (about 6 mols.), 
and furfuraldehyde (1 mol.) is gradually added to the well cooled 
mixture. When all the sodium has dissolved, acetic acid (1 mol.) is 
added, and then water. The salt is washed with soda, dried with 
calcium chloride, and distilled. It is a pale-yellow oil, and distils at 
233—235° without decomposition. The acid prepared from it melts 
at 139—140° (compare Marckwald, Abstr., 1888, 135). By this 
method 25 grams of ethereal salt are obtained from 40 grams of 
furfuraldehyde. 

This condensation takes place easily only in the case of acetic acid ; 
when homologues of acetic acid are employed, the yield is less the 
greater the molecular weight of the acid. E. C. R. 


Oxidation Products of Brominated Thiophens. By A. Ancrii 
and G. Cramicran (Ser., 24, 74—78).—It has been shown by 
Ciamician and Zanetti (Abstr., 1890, 264, 1155) that whereas by the 
action of an alkaline solution of hydroxylamine, the pyrrolines are 
converted, with varying difficulty, into the dioximes of the corre- 
sponding y-diketones, the same reaction does not take place with the 
thiophens. The authors find, however, that brominated thiophens 
are converted by concentrated nitric acid into open chain derivatives, 
a reaction corresponding with the conversion of brominated pyrrolines 
into dibromomaleinimide (Abstr., 1887, 597; 1888, 61). 

Tetrabromothiophen, when treated with nitric acid of sp. gr. 1°52, 
loses its sulphur and a portion of the bromine, and is converted into 
dibromomaleic acid, COOH:CBr:CBr-COOH. Tribromo-f-thiotolen, 
under similar conditions, yields the anhydride of bromocitraconic 
acid, COOH:CBr:CMe-COOH, identical with the compound obtained 
by Fittig and Krusemark (Abstr., 1881, 416). «-Tribromothiotolen 
yields a compound having the composition C;H,Br.0;, which crystal- 
lises in small, colourless needles melting at 78—79°, and is probably 
dibromacetylacrylic acid, CAcBr:‘CBr‘COOH. It is sparingly soluble 
in cold, readily in hot water, and in alcohol, ether, and benzene, the 
latter solution being precipitated by light petroleum. It gives a 
yellowish precipitate with phenylhydrazine consisting of fine, matted 
needles which appear to be a mixture, as the melting point lies between 
84° and 100°. H. G. C. 


Trithiényl. By A. Renarv (Compt. rend., 112, 49—50).—Sulphur 
vapour and benzene do not react at a dull-red heat, but if the 
mixture is passed through a tube heated to bright redness, there is 
obtained, together with carbon bisulphide, hydrogen sulphide, and 
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unaltered benzene, and a yellow substance which soon solidifies. 
This last product is trithiényl, CSSH,(C,SH;)2, and after purification 
by repeated crystallisation from boiling alcohol, it forms yellowish 
needles melting at 147° to a yellow liquid which boils at 357°; 
vapour density 8°6. It is somewhat soluble in benzene, ether, and 
chloroform, but less soluble in alcohol, acetic acid, and light petr- 
oleum. When mixed with cold sulphuric acid, it becomes rose coloured, 
and on heating forms a violet solution which changes to blue. Water 
decolorises this solution, and precipitates unaltered trithiényl. 

Trithiényl is not affected by boiling alkaline potassium perman- 
ganate, nor by ordinary nitric acid. The direct action of bromine in 
presence of carbon bisulphide yields trithiényl hexabromide, CyS;HsBr,, 
as an unstable, black, amorphous powder which loses all its bromine 
when exposed to the air, and is instantly decolorised by cold alcohol, 
ether, and benzene. Tribromtrithiényl, C,.S;H;Brs, is obtained by 
the prolonged action of bromine at 100° in presence of acetic acid, 
and crystallises from benzene in slender, confused needles which melt 
at 282°, and are somewhat soluble in benzene, carbon bisulphide, and 
chloroform, especially when heated, but dissolve only slightly in 
acetic acid, and are insoluble in alcohol and ether. Trithiényltri- 
sulphonic acid, CyS;H;(HSO;);, is obtained by the action of fuming 
sulphuric acid at 115—120° ; its calcium salt is not crystallisable, and 
forms a very soluble, brown powder. 

A compound, C,,H,8.0, is obtained by the action of fuming 
nitric acid in sealed tubes at 150—160°, or by the prolonged action of 
chromic acid in a boiling acetic acid solution. In both cases the 
product is precipitated by water and crystallised from acetic acid. 
It forms white plates which melt at 312—313°, but do not boil even 
at 400°; it is insoluble in ether, carbon bisulphide, and light petr- 
oleum, very slightly soluble in benzene and chloroform, and slightly 
in acetic acid and in alcohol, especially on heating. Aqueous solu- 
tions of alkalis have no action on the compound, but it dissolves 
in nitric acid, and also in sulphuric acid at 100°, forming a colourless 
solation. It gives no characteristic coloration with sulphuric acid 
and isatin, or with phenanthraquinone. C. H. B. 


Direct Substitution in the Aromatic Series. By C. A. Losry 
pe Bruyn (Rec. Trav. Chim., 9, 210—219).—The author takes excep- 
tion to the statement of Laubenheimer that, when the two nitro- 
groups of a dinitro-derivative have the meta- or para-position, one 
cannot be displaced by a hydroxyl- or amido-group, and suggests the 
following empirical law in reference to dinitro-derivatives :—W hen 
either the nitro-group or the chlorine or bromine atom occupies the 
ortho- or the para-position in reference to a second nitro-group, the 
former group or atom can be replaced by a hydroxyl-, alkoxyl-, or 
amido-group, whereas this substitution does not occur when the first 
nitro-group occupies the meta-position in reference to the second 


nitro-group. Numerous examples are adduced which confirm the 
above general conclusions. T. G. N. 


unaltered sulphur, a brownish liquid which, when distilled, yields 
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Conversion of Orthochloronitrobenzene and of Orthobromo- 
nitrobenzene into Orthonitranisoil and Orthonitrophenetoil. 
By C. A. Lopry pe Bruyn (Rec. Trav. Chim. [3], 197—207).—Sodium 
alkyl oxides react with some halogen derivatives of benzene, substi- 
tuting the alkoxide group for the halogen of the nucleus, and the 
author finds this reaction obtains in the cases of orthochloronitro- 
bénzene and orthobromonitrobenzene. 

To a solution of 1 : 2-orthochloronitrobenzene (3 grams) in methyl 
alcohol (15 c.c.) sodium methoxide (4 c.c. of a solution containing 
00607 gram of sodium per c.c.) is added, and the mixture is heated 
in a sealed tube at 100° for six hours. After evaporation of the 
alcohol, the residue is treated with water, and the oily, yellow drops 
which separate are subjected to steam distillation, when nitranisoil 
(2 grams) is obtained. The estimation of the chlorine in the residues 

roves the reaction to be quantitative. 

1 : 2-Orthobromonitrobenzene when similarly treated, yields nitro- 
anisoil containing 4 per cent. of orthobromonitrobenzene. 

When to a boiling mixture of orthochloronitrobenzene (2 grams) 
dissolved in alcohol (250 c.c.), sodium ethoxide (25 c.c. of a 
solution containing 0°0174 gram of sodium per c.c.) is added in 
successive portions of 15 c.c. and 10 c.c., an interval of 40 hours 
elapsing between the additions, there is obtained from the product of 
the reaction by treatment with weak aqueous soda and subsequent 
steam distillation, a yellowish-red liquid, which contains dinitro- 
phenetoil (80 per cent.) and unaltered orthochloronitrobenzene. 

Orthobromonitrobenzene, when treated in like manner, yields a 
product which contains about 66 per cent. of phenetoil. 

From the above instances, the linkage of the chlorine atom to the 
benzene nuclens appears to be less strong than that of the bromine 
atom, which is a condition the reverse of that obtaining in the fatty 

z. @. 


series. 


Unsymmetrical Trinitrobenzene (1:2:4). By C. A. Losey pz 
Brurn (Rec. Trav. Chim. [3], 184—196).—Paranitrobenzene (40 
grams) is heated with a mixture of nitric acid (sp. gr. 1°52) and 
sulphuric anhydride for six days, at a temperature which is gradually 
increased from 50—155°; the contents of the flask are then poured 
into cold water, and the mass, after washing, is treated with chloro- 
form, and the yellow substance which this solvent extracts, is washed 
with weak sodium carbonate solution, dried, and distilled in a current 
of carbonic anhydride at 150°. By this means, any excess of para- 
nitrobenzene is removed from the trinitrobenzene remaining in the 
retort, and it is purified by boiling with nitric acid (sp. gr. 1°4), 
from which it crystallises on cooling, and then recrystallising from 
ether, or from methyl or ethyl alcohol acidified with hydrochloric 
acid. 

As thus obtained, trinitrobenzene (1: 2: 4) forms transparent, yellow 
crystals melting at 57°5°, and of sp. gr. 1°725—1°73 at 15°5°. It is 
very soluble in benzene, less so in chloroform, ether, methyl and 
ethyl alcohols, and but sparingly in carbon bisulphide (tables of 
solubility are given). The crystals enter into a condition of super- 
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remains liquid for months, unless rubbed, when it solidifies. 

By the action of a dilute solution of sodiam methoxide in methy] 
alcohol, it is converted into dinitranisoil (1 : 2 : 4), an almost quanti- 
tative yield being obtained, and a similar reaction obtains with sodium 
ethoxide; in this case some dinitrophenol is also formed, the yield 
depending directly on the concentration of the sodium ethoxide soli- 
tion and on the temperature ; thus, at the ordinary temperature with 
dilute sodium ethoxide solution, the yields corresponded with respective 
conversions of 74 per cent. and 62 per cent. of the tri-derivative into 
dinitrophenetoil, and 4 per cent. and 6 per cent. into dinitrophenol ; in 
the case of strong solutions at a higher temperature, 11 per cent. was 
converted into dinitrophenetoil, and 60 per cent. into dinitrophenol. 

Sodium hydroxide acts in a complex manner on the substance, 
but when it is heated with sodium carbonate solution, or with very 
dilute soda, dinitrophenol (1 : 2 : 4) is formed to the extent of 
90 per cent. and 55 per cent. respectively of the trinitrophenol used. 

Potassium cyanide and trinitrobenzene (1: 2:4), dissolved in 
methyl alcohol, react at 25° to form dinitranisoil. 

When trinitrobenzene is heated in sealed tubes with methyl alcohol 
at 150° it yields dinitranisoil, and similar treatment with water 
affords dinitrophenol (1 : 2 : 4). T. G. N. 


Symmetrical Dinitrophenol. By C. A. Losry pe Bruyn (Kee, 
Trav. Chim., 9, 208).—Dinitranisoil is prepared by heating solutions 
of trinitrobenzene (1:3: 5), and of sodium methoxide in methy| 
alcohol at 80° for 30 minutes. The dinitranisoil thus obtained as 
long, white needles melting at 105°, is heated with concentrated 
hydrochloric acid in sealed tubes at 170—180° for 5—6 hours, and 
the crystalline, reddish product is purified by pouring its solution in 
concentrated hydrochloric acid into water. 

As thus obtained, @-dinitrophenol forms silky needles, melts at 
122°, is not attacked by dilute nitric acid, but dissolves in it, and 
crystallises out again in clear needles, whereas concentrated nitric 
acid (sp. gr. 14) forms with the substance a compound which melts 
at 173°. The author is continuing the research. T. G. N. 


Metanitroparamidophenol and its Derivatives. By H. Haute 
(J. pr. Chem. [2], 43, 62—75).—Diacetylparamidophenol is best pre- 
pared by adding paramidophenol which has been dried quickly in a 
stream of hydrogen at 130—140° to double its weight of acetic 
anhydride, heating in a reflux apparatus for half an hour, distilling, 
and recrystallising the residue from water. 

Nitrodiacetylparamidophenol is obtained by adding diacetylparamido- 
phenol (1 part) by degrees to red fuming nitric acid (1} parts) 
cooled by ice, and, when the liquid has become syrupy, pouring it 
into ice-cold water, and recrystallising the precipitate from alcohol. It 
forms brilliant, sulphur-yellow prisms which melt at 146—147°, and 
are decomposed at 260°; it is sparingly soluble in water, but more 
freely in glacial acetic acid, alcohol, and ether. 
Metanitroparamidophenol (compare Hiibner, Abstr., 1882, 506) is 


fusion, and on evaporation of the chloroform or benzene solution it 
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easily obtained by heating the diacetyl derivative with sodium hydr- 
oxide, and then precipitating with an acid. From ether it crystallises 
in dark-red prisms with a green lustre, melting at 148°, and from 
water in the same form with 1 mol. H,0; it also dissolves in alcohol 
and chloroform. The hydrochloride and sulphate are described ; also 
the potassium and the tetramethylammonium compounds. When the 
latter is heated, a small quantity of nitroparanisidine is formed ; this 
erystallises in dark-red prisms, melts at 123°, dissolves in water, 
alcohol, and ether, sparingly in benzene, and volatilises with steam ; 
its acetyl derivative melts at 115°; its hydrochloride is described. 

Metanitroparadiazophenol chloride is obtained by passing nitrous 
acid through a cooled solution of metanitroparamidophenol, in alcohol 
containing some strong hydrochloric acid ; it crystallises in colourless, 
microscopic prisms, explodes in a closed tube at 126—129°, and is 
sparingly soluble in water and alcohol, but insoluble in ether; the 
perbromide is described. When heated with absolute alcohol under 
pressure (790—800 mm.) it is converted into metanitrophenol ; this 
settles the constitution of the above nitroamidophenol. 

Metaparadiamidophenol (Kéhler, Abstr., 1884, 1159), obtained by 
the usual reducing process, crystallises in colourless, microscopic 
prisms, and melts with decomposition at 167—168° ; its hydrochloride 
is oxidised by ferric chloride to a red substance, probably a derivative 
of the red substance obtained by Griess, and others (Abstr., 1884, 
1322; 1889, 500); its sulphate and triacetyl-derivative (melting at 
135—136°) are described. 

Metaparadiamidoanisoil hydrochloride, obtained by reducing meta- 
nitroparanisidine, forms colourless, lustrons leaflets, dissolves in water 
with a brown colour, and yields a red colouring matter when 
oxidised. 

Metanitropariodophenol is produced by the action of hydriodic acid 
on metanitroparadiazophenol chloride ; it crystallises in yellow needles 
melting at 156°, dissolves in most solvents, and is not volatile with 
steam ; the potassium and silver compounds are described ; the acetyl- 
derivative melts at 107°5°, and begins to boil with decomposition at 
260°. Metanitropariodophenetoil forms microscopic, yellow needles, 
melts at 63°5°, and distils with decomposition at 320°. A. G. B. 


Quantitative Investigation of Reduction Processes. By K. 
Exss (J. pr. Chem. [2], 43, 39—46).—An electric current was 
passed through a galvanometer, and then through a decomposing cell 
containing either an acid or alkaline solution of the substance to be 
reduced. The anode was separated from the cathode by a porous 
plate, and a tube was provided whereby the evolved hydrogen could 
be collected and measured. The electrodes were platinum foil of 
15°6 sq.c. surface ; the current was generated by 2—4 Bunsen’s cells ; 
the readings were taken every five minutes, and averaged on one 
hour. 

The amount of hydrogen consumed in reducing the substance 
present is the difference between the amount actually evolved and the 
amount which should theoretically be evolved, as calculated from the 
intensity of the current shown by the galvanometer. The strength of 
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the solution, the intensity of the current, the hydrogen liberated 
thereby, the hydrogen evolved, the hydrogen used in reduction, and 
the temperature are given in each experiment. 

The substances experimented on were orthonitrophenol, paranitro- 
phenol, orthoparadinitrophenol, and picric acid; they were dissolved 
in water or alcohol of different strengths, generally to the extent of 
0°01 or 0'1 gram-molecule per litre; the quantity of sulphuric acid 
added was generally 2, but sometimes 4 gram-molecules ; where sodium 
hydroxide was used, 2 gram molecules were added. 

The author has not classified his results, and, inasmuch as nearly 
every condition varies in every experiment, it is difficult to see any 
relation between them. A stronger current does not bring about a 
proportionally greater reduction, a less percentage of hydrogen being 
consumed. Greater reduction occurs in alkaline than in acid solution. 
The order of reducibility of the substances experimented on is the 
same as that in which they are quoted above, the position of the 
nitro-group seemingly influencing it; for a general conclusion, how- 
ever, the author requires a more extensive series of experiments. 

A. G. B. 

Phenol of Birchwood Tar. By M. Prrencer (Arch. Pharm., 

228, 713—719).—Oleum betulint etherium rectificatum was the raw 
material employed; it is a brownish-yellow refracting liquid with 
acid reaction and sp. gr. 0°956 at 15°. The liquid was freed from 
acid by means of sodium carbonate, washed with water, and treated 
repeatedly with aqueous potash to obtain the phenoxide. From the 
latter, the phenol was separated by sulphuric acid, taken up with 
ether, well washed, and finally dried with sodium sulphate. The 
purified phenol was fractionated. After numerous operations, a frac- 
tion, 181° to 191, probably cresol with a small amount of phenol, 
was obtained. The fraction 191° to 200°, when heated with zinc- 
dust, yielded mainly toluene and a little anisoil. The same fraction, 
when heated at 150° with methyl iodide and some methyl alcohol, 
yielded methyl cresyl ether and a little catechol dimethyl ether. 
The fraction 200° to 205° was dissolved in ether and heated at 80° 
with alcoholic potash; on cooling, the long needles of the potassium 
salt were collected, dissolved in water, and decomposed by hydrochloric 
acid, after which the separated compound was purified, and found 
to be guaiacol. The same fraction heated at 150° with methyl 
iodide yielded mainly catechol dimethyl ether and a little methyl 
cresyl ether. 

The fraction 206° to 211°, when fused with potassium hydroxide, 
yielded, as the only definite product, hydroxyisophthalic acid. The 
fraction 218° to 224° gives the reactions of monomethyl homoxy- 
catechol (creosol). The constituents of birchwood tar creosote are 
traces of phenol, cresol, guaiacol, 1.3.4-xylenol and 1.3.4-creosol, 
the third and last compounds forming the bulk. J. T. 


Constitution of Quinone. By F. Kenrmany (J. pr. Chem. [2], 
43, 106—110).—It was a work of supererogation on the part of Nef 
to prove that the anilic acids contain two hydroxyl groups (Abstr., 
1890, 1271), as this has already been generally accepted. 
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The tendency of quinone to form additive products with 2 and 
4 atoms of bromine (loc. cit.), which enter in pairs into the ortho- 
position, is no better evidence for Fittig’s than for Claus’s formula 
for quinone. Analogy cannot be drawn between Baeyer’s additive 
products of terephthalic acid and additive products of quinone, for the 
latter is an oxygen additive product, whilst hydroterephthalic acids 
are hydrogen additive products. The possibility that bromine may 
attach itself to the oxygen atom in quinone, and not to the carbon 
atom, must not be overlooked. A. G. B. 


Colour Reactions of Aromatic Amines. By C. Laurn (Compt. 
rend., 111, 975—977).—The author has extended the reaction with 
lead peroxide to a large number of amines. One drop of a 
liquid amine, or an equivalent quantity of a solid, is mixed in a 
watch glass with 10 drops of a mixture of 3 vols. of acetic acid of 
8° and 7 vols. of water. Fragments of lead peroxide are placed near 
the edge of the watch glass, and by inclining the latter the liquid is 
made to touch the peroxide. A similar experiment should be made 
with an alcoholic solution of acetic acid of similar dilution, since 
some of the bases are not soluble in aqueous acetic acid. The colour 
reactions in the second case are sometimes different, in consequence 
of the presence of oxidation products of the alcohol. The following 
results were obtained, the second series of colours being those obtained 
with the alcoholic solution :— 

Aniline, very fugitive violet-red, changing to red-brown; with 
alcohol the same. Methylaniline, blue-green, violet, blue, olive; 
violet, red-violet, olive. Dimethylaniline, orange, grass-greeu, olive- 
green, grey; orange-green. LFthylaniline, blue-green, blue, violet, 
olive; violet, violet-black, olive. Diethylaniline, bright orange, 
yellow; greenish-yellow. Benzylaniline, red-brown, reddish-violet, 
grey ; yellowish-grey, green. Methylbenzylaniline, orange, greenish- 
yellow, grey-green; bright green, blue-green, violet. Hthylbenzyl- 
aniline, orange ; olive, bright green, olive. Diphenylamine, very faint 
violet-grey ; bright green, olive. Methyldiphenylamine, magenta-red, 
violet, brown ; violet-brown. aratoluidine, bright blood-red, brown- 
red; bright blood-red. Orthotoluidine, dragon-green, violet; red- 
violet, brown-violet, orchil-colour. Dimethylparatoluidine, green- 
brown, dull yellow; green-brown, dull yellow. Dimethylorthotolu- 
idine, bright orange-red, orange-brown ; green-brown, olive. Xylidine 
(meta-a-, meta-8-, and a mixture of ortho- and para-), blue-violet, 
dark-grey ; violet-red, orchil-colour. Paraphenylenediamine, bright 
blue-green, brown; bright blue-green, brown. Metaphenylenediamine, 
brown; brown. Dimethylparaphenylenediamine, magenta-red, blue- 
violet, violet-black ; magenta-red, blue-violet, blue-black. Dimethyl- 
metaphenylenediamine, faint yellow-brown ; yellow-brown. Toluylene- 
diamine, bright brown-red; bright brown-red. «-Naphthylamine, 
very faint blue-violet; very faint blue-violet. -Naphthylamine, 
very faint brown-yellow; very faint reddish-brown. Dimethyl-a- 
naphthylamine, bright madder-red, opaque-white ; madder-red, only 
slightly soluble. Benzidine, intense pure blue, violet, red; yellow 
solution and blue precipitate. Tetramethylbenzidine, grass-green, 
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orange in presence of excess of acid; grass-green. Dimethylortho- 
anisidine, magenta-violet, dull violet; grey-green, olive. Dimethyl. 
metanisidine, yellow-brown ; yellow-brown. C. H. B. 


Orthamidoparaditolylamine. By O. Fiscuer and L. Sieper 
(Ber., 23, 3798—3802).—Orthamidoparaditolylamine, 


NH,°C,H,;Me:N H:-C,H,, 


is prepared by reducing orthonitroditolylamine (Abstr., 1882, 1059) 
with tin and hydrochloric acid, removing the tin with hydrogen 
sulphide, and precipitating the base with alkali. It crystallises from 
light petroleum in beautiful, colourless prisms, which quickly assume a 
brownish-red colour in the air; it melts at 109°, and dissolves in con- 
centrated sulphuric acid with a beautiful, blue coloration, which 
changes to green on boiling or remaining for some time. The hydro- 
chloride and oxalate crystallise in beautiful, colourless needles, the latter 
being almost insoluble in cold water. The picrate, C,,Hi.N2,CsH;N;0,, 
forms brownish-red crystals. On long-continued boiling with an 
excess of acetic anhydride, the diamine is converted into the acetyl 
compound, C,,H;N,Ac, which crystallises from alcohol in white prisms 
melting at 126°. 

When an alcoholic solution of the diamine is boiled with carbon 
bisulphide for 8—-10 hours, it is converted into the corresponding 


thiocarbamide, C.HMe<n (Pt) Sos, which is separated from a 


little adhering yellow colouring matter by repeated crystallisation from 
alcohol, and then forms colourless prisms melting at 270°. It is in- 
soluble in water, sparingly soluble in light petroleum, readily in 
hot alcohol and benzene, and also soluble in concentrated sulph- 
uric acid with a green colour. 

The diamine condenses with aldehydes like other orthodiamines, 
forming auhydro-bases which may be regarded as derivatives of 
dihydroamidines. Benzaldehyde yields a compound having the 
constitution C.HMe<y ft) > cHPh; the crude, reddish-yellow, 
crystalline compound is purified by frequent crystallisation from 
alevhol with addition of animal charcoal, and then forms stellate 
groups of colourless needles, and melts at 156°. The hydrochloride 
forms long, colourless prisms ; the platinochloride, (C2:H2»N2)2,H,PtCk, 
orange crystals melting at 271°; and the awrochloride, 


C.,HaN,,HAuCl,, 


golden-yellow needles. The anhydro-compound obtained from salicyl- 
aldehyde separates from alcohol in yellow crystals; it melts at 160°, 
and is spariugly soluble in water, alcohol, and hydrochloric acid, 
readily in benzene and hot dilute sulphuric acid. The orthonitro- 
benzaldehyde-derivative forms radiating, yellow crystals, and melts 
at 113°. 

On addition of ferric chloride to a solution of the base in alcoholic 
hydrochloric acid, a blood-red solution is obtained, from which almost 
black crystals with a steel-blue lustre separate. These contain 
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iron, and on treatment with ammonia assume a beautiful, red colour. 
The separated red flakes are carefully washed, dried, and extracted 
with benzene, which leaves hydrated ferric oxide as a residue. On 
concentrating the extract, or adding a little light petroleum, garnet- 
red, spear-shaped needles or narrow plates separate. This sub- 
stance melts at 188°, decomposes on more strongly heating, and is 
fairly soluble in benzene, toluene, and boiling alcohol, sparingly in 
light petroleum. Itis a feeble base, the salts of which are decom- 
posed by water. Its formation is represented by the following equa- 
tion :-—2C,,HiN2 + 20 — C..H»;N,0 + NH; + H,O. Unlike the 
oxidation product of orthodiamidobenzene, its solutions show no 
fluorescence, and it appears to belong to a new class of compounds, 
of which the oxidation product of metaparatoluylenediamine is also 
a member. This has the composition C,,H,;N;O0, and crystallises 
from methyl alcohol in brownish-red crystals melting at yw 4 

. G. C. 


Action of Phosphorus Chloride on Aromatic Tertiary 
Amines. By A. Micnartis and A. Scuenk (Annalen, 260, 1—39 ; 
compare Abstr., 1888, 834).—Paraphenylenedimethylaminedimethyl- 
phosphine, PMe.-C,HyNMe,, is obtained by gradually adding the 
theoretical quantity of dimethylamidophosphenyl chloride to zinc 
methyl, both compounds being previously dissolved in benzene, and 
the reaction being carried out in the cold and in an atmosphere of 
dry carbonic anhydride ; the benzene is then distilled off in an atmo- 
sphere of carbonic anhydride, the residual zinc compound treated with 
excess of dilute soda, and the phosphine extracted with ether. It is 
a colourless, highly refractive liquid, boils at 265°, is lighter than 
water, and very readily oxidises on exposure to the air; it solidifies, 
when cooled, to a transparent, crystalline mass which melts at 10°. 

Paraphenylenedimethylaminedimethylphosphine oxide, 


POMe.’C,H,yNMe, + H,0, 


is formed when the phosphine is exposed to the air, or, more quickly, 
when it is heated with finely divided mercuric oxide ; it crystallises 
from hot ether in slender, colourless needles, melts at 62°, and is 
very readily soluble in alcohol and chloroform. 

The sulphide, PSMe,"C;HyNMe,, is best prepared by treating the 
phosphine with the theoretical quantity of su!phur in chloroform 
solution ; it crystallises from hot alcohol, in which it is very readily 
soluble, in colourless needles, melts at 155°, and turns yellow on ex- 
posure to light. 

The compound PMe,-C,;HyNMe.,CS, is produced by the direct 
combination of its constituents, the reaction being very energetic; it 
is a red powder, melts at 162°, and is sparingly soluble in alcohol. 

Paraphenylenedimethylaminetrimethylphosphonium todide, 

PIMe,°C,H,NMe,, 
prepared by treating the phosphine with methyl iodide in well-cooled 
ethereal solution, crystallises from alcohol in colourless needles, 


melts at 264°, and turns yellowish on exposure to light. 
The compound PIMe,Et-C;HyNMe,, obtained by treating the base 
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with ethyl iodide under the same conditions, crystallises in colourless 
needles, melts at 199°, and turns yellowish on exposure to light. 
Paraphenylenedimethylaminediethylphosphine, PEt.CsHyNMe,, is 
formed when dimethylamidophosphenyl chloride is treated with zine 
ethyl as described in the case of the corresponding dimethyl deriva. 
tive. It is a colourless liquid, boils at 298°, and solidifies when 
cooled, melting again at 12°5°; it oxidises on exposure to the air, 
combines readily with bromine, and dissolves freely in hydrochloric 
acid, sulphuric acid, &c. The oxide, POEt,,C,H,NMe, + H,0, pre- 
pared by heating the phosphine with mercuric oxide, crystallises from 
ether in thick, transparent needles, melts at 65°, and is very readil 
soluble in alcohol and chloroform. The sulphide, PSEt.C;HyNMe,, 
is a colourless, crystalline compound melting at 148°. The compound 
PEt,-C,;H,NMe.,CS, crystallises in small, red plates, melts at 107°, 
and is insoluble in ether, but soluble in alcohol and hydrochloric acid. 
Paraphenylenedimethylaminediethylmethylphosphonium iodide, 
PIMeEt,"C,H,: NMe,, 
formed by the combination of the phosphine with methyl iodide, 
separates from alcohol in colourless crystals, melts at 186°, and is 
readily soluble in chloroform, but insoluble in ether. The correspond- 
ing triethyl derivative, PI Et,-C,;H,NMe,, is formed when the phosphine 
is warmed with ethyl iodide; it crystallises from alcohol in thick, 
colourless needles, melts at 180°, and is insoluble in ether, but readily 
soluble in chloroform. 
Paraphenylenedimethylaminediphenylphosphine oxide, 


POPh,’C,H, NMe,, 


is obtained when the corresponding phosphine (loc. cit.) is boiled 
with excess of ferric chloride ; it separates from hot dilute alcohol 
in colourless, moss-like crystals, melts at 183°5°, and is readily soluble 
in alcohol, chloroform, and concentrated hydrochloric acid, but in- 
soluble in water. The sulphide, PSPh.C,HyNMe., prepared by 
boiling the phosphine with a carbon bisulphide solution of the theo- 
retical quantity of sulphur, crystallises in slender, colourless needles, 
melts at 183°, and is readily soluble in alcohol and chloroform. 
Paraphenylenedimethylaminediphenylmethylphosphonium iodide, 
PIMePh,’C,H,NMe,, 
is a thick, yellowish oil ; when treated with silver oxide in hot alcoholic 
solution, it is converted into a deliquescent, crystalline, strongly 
alkaline hydroxide, the platinochloride (PPh,C,HyNMe,).,H,PtCl,, of 
which separates from alcohol in orange plates. 
Phenylenedimethylaminephenylmethylphosphine oxide, 


POPhMe’C,HyNMe,, 


is formed when a solution of the hydroxide just referred to, or of the 
corresponding iodide, is boiled with potash; it separates from a 
mixture of chloroform and light petroleum in compact crystals, melts 
at 146°, and is very readily soluble in most ordinary solvents. 
Diethylamidophosphenyl chloride, PCl,-C,HyNEt,, prepared as de- 
scribed in the case of the corresponding dimethyl compound (Joe. cit.), 
is a thick, reddish oil, readily soluble in benzene, ether, and alcohol. 
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Methylbenzylamidophosphenyl chloride, PCl,-C;HyNMe-C;H,, ob- 
tained in a similar manuer, is a reddish oil, and resembles the diethyl- 
derivative in its properties. 

Methylbenzylamidophosphinic acid, P(OH,)*CsHyN Me-C,H,, obtained 
by decomposing the sodium salt (see below) with dilute hydrochloric 
acid, crystallises from water or very dilute alcohol in small, slender 
needles, melts at 96°, turns greenish on exposure to the air, and is 
soluble in acids and alkalis. The sodiwm salt, 


ONa-P(OH)-C.HyNMe-C,H; + 2H,0, 


is deposited in colourless needles or plates when methylbenzylamido- 
phosphenyl chloride is decomposed with water, the solution 
neutralised with sodium carbonate, evaporated to dryness, and the 
residue extracted with hot alcohol; it melts at 233°. 

Ethylbenzylamidophosphenyl chloride, PCl,*-C,H,NEt°C,H;, prepared 
from ethylbenzylamine, is an oil. 

Methylphenylamidophosphenyl chloride, PCl,*C;H,NMePh, is also an 
oil; when treated with concentrated soda, it solidifies to a mass of 
crystals of sodium methylphenylamidophosphinate, 


ONa:P(OH)-C,HyNMePh + 2H.0. 


This salt crystallises from alcohol in colourless, lustrous plates, melts 
at 265°, and is very readily soluble in water, but almost insoluble in 
benzene and chloroform. The corresponding acid, 


P(OH,) ‘C,HyN MePh, 


crystallises from hot water in small needles and from alcohol in 
nacreous plates, and melts at 150°5°. F. 8. K. 


New Synthesis by means of Diazo-compounds. By R. Hirscu 
(Ber., 23, 3705—3710).—The author, when preparing phenol by a 
synthetical method which has lately been used commercially, namely 
the decomposition of diazobenzene salts by boiling, has never ob- 
tained anything like a theoretical yield, and an examination of the 
bye-products led to the following results :— 

If aniline hydrochloride is diazotised and the solution warmed until 
all the diazo-compound is destroyed, and then distilled as long as any 
trace of phenol comes over, the residue consists of a brownish liquid 
and a small quantity of resin, and deposits crystals after atime. These 
crystals were identified as parahydroxydiphenyl, C,,.H,O. Nitro- 
hydroxydiphenyl is also formed in the reaction when an excess of 
nitrite is used, or when the diazo-solution is not allowed to remain 
long enough for the complete absorption of the nitrite. As it is 
probable that the hydroxydiphenyl is formed from phenol and 
diazobenzene, a solution of diazobenzene was shaken with phenol 
with the following results:—-500 c.c. of diazobenzene solution, 
corresponding with 50 grams of aniline, was shaken with 500 grams 
of phenol containing 10 per cent. of water; the phenol solution 
increased in weight to 615 grams, and the aqueous solution contained 
only hydrochloric acid, sodium chloride, and phenol. The author 
supposes this phenol solution to contain oxyazobenzene, C,H;-N,-OC,Hs. 
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It evolves gas after a time in the cold, and decomposes violently on 
heating. It was cautiously decomposed in a reflux apparatus, and 
the phenol solution washed with strong salt solation and distilled. 
The portion boiling above 200° was mixed with twice its weight of 
toluene and extracted with 10 per cent. aqueous soda. The soda 
solution is coloured intensely blue and absorbs considerable quantities 
of oxygen. The product insoluble in soda, on distillation, gave, between 
260° and 290°, diphenyl ether, OPh., to the extent of about 50 per cent. 
ou the aniline used, and between 320° and 350° a neutral oil which is 
believed to be the ether, C,.H,-OPh, 

The soda solution was covered with half its volume of toluene and 
acidified with constant shaking. On distillation of the toluene, a 
small quantity of phenol was obtained, and, between 260° and 300°, a 
mixture of parahydroxydiphenyl and orthohydroxydiphenyl to the 
extent of more than half the weight of aniline employed. 

The blue compound, owing to the small yield, could not be isolated. 
It, however, forms an easily oxidisable leuco-compound, and behaves 
like a solution of paradihydroxydiphenylamine. 

The author has obtained similar results with the homologues of 
aniline, and. with benzidine and naphthylamine; and also when 
ortho-, meta-, or para-cresol is substituted for phenol. The phenols 
obtained give excellent yields of the corresponding hydrocarbons 
when heated with zinc-dust. On nitration in acetic acid solution, 
well crystallised nitro-compounds are formed. The description of 
the new compounds is reserved for a later communication. 

E. C. R. 

Action of Phenylhydrazine on «-Hydroxy-acids and their 
Ethereal Salts, II. By A. Reisserr and W. Kayser (Ber., 23, 
3701—3705).—The authors have already studied the action of 
phenylhydrazine on a-hydroxybutyric acid and mandelic acid (Abstr., 
1890, 155); the present paper deals with the further study of the 
action of phenylhydrazine on mandelic acid and its ethereal salts. 

When the reaction between mandelic acid and phenylhydrazine is 
brought about quickly (within an hour), pseudophenylhydrazido- 
mandelic acid is formed ; if, however, the mixture is heated for a day 
at 150°, a mixture of pseudophenylhydrazidomandelic acid and 
mandelic anilide is obtained, which cannot be separated by crystal- 
lisation. 

Mandelic anilide, OH*CHPh-CO-NHPh, obtained from the above 
mixture by extraction with acetic anhydride, melts at 146°, crystal- 
lises from water in beautiful, iridescent plates and dissolves easily in 
alcohol, ether, benzene, chloroform, and acetic acid, sparingly in 
light petroleum; this solvent precipitates it from its solution in 
benzene or chloroform. The ethyl salt of mandelic acid yields with 
phevylhydrazine the anhydride of phenylhydrazidophenylacetic acid, 
yp, > NeHPh (which melts at 165—166°), together with varying 

i 
quantities of pseudophenylhydrazidomandelic acid and benzylidene- 
phenylhydrazine (m. p. 153°). 

Dibenzoylpseudophenylhydrazidomandelic acid, C.,H»N,O,, obtained 
by the action of benzoic chloride on pseudophenylhydrazidomandelic 
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acid, crystallises from alcohol in colourless needles, melts at 208°, and 
is easily decomposed into benzoic and mandelic acids and phenylhydr- 
azine.  Nitrosopseudophenylhydrazidomandelic acid, C\H,3N;03, ob- 
tained by the action of nitrous acid on pseudophenylhydrazidomandelic 
acid, is very unstable, decomposes at about 70°, and is an acid whose 
salts with the heavy metals are extremely unstable. E. C. R. 


Determination of the Spacial Configuration of Stereo- 
isomeric Oximes. By A. Hanrzscu (Ber., 24, 13—31; see also 
Abstr., 1890, 348, 970, 1263, 1273).—I. The Configuration of Stereo- 
isomeric Aldoximes.—In their first paper on the “ asymmetrical 
nitrogen atom,” Hantzsch and Werner, in agreement with the results 
of Goldschmidt, adopted the view that the two benzaldoximes are 
structurally identical, and that their isomerism is due to stereo- 

trical causes, as represented by the formule wid a n T= 
~— hilt , "HON “"° NOH: 


The structural identity of these and similar oximes, which has been 
disputed by many chemists (Abstr., 1890, 1121, 1412), follows from 
the fact that the acetyl derivatives of the f-oximes are converted by 
traces of hydrogen chloride or of acetic chloride at the ordinary 
temperature into the acetyl derivatives of the a-oximes, whereas, 
as already frequently shown, hydrogen chloride has the reverse 
action on the oximes themselves, converting the a- into the #-com- 
pound. This is in full agreement with Hantzsch and Werner’s 
formule, whereas, to explain it according to the formule given by 


Beckmann, namely, 


CHPh’C:NOAc and CHPh-C—NaAce, 
¥ 


it is necessary to assume that a far reaching intramolecular change 
takes place, including a migration of the acetyl group from the 
nitrogen atom to the oxygen atom. Further, both a- and f-acetyl 
compounds ure equally readily converted by soda or ammonia at the 
ordinary temperature into the original oximes, whilst, if in the one 
case the acetyl group were combined with oxygen, and in the other 
with nitrogen, some difference would almost certainly be noticed in 
their stability towards alkalis. 

Hantzsch and Werner assigned to B-benzaldoxime the second of the 
formule given above, as it readily yields benzonitrile by loss of the 
elements of water. The validity of this argument was, however, dis- 
puted by Beckmann (Abstr., 1890, 1121), who maintained that benz- 
amide is the first product of the reaction, and that this then loses water, 
forming the nitrile. The author, as is shown in detail in a subse- 
quent abstract, finds that, in reality, benzonitrile is obtained directly, 
and that the benzamide found is really formed from the latter by the 
assumption of the elements of water. Moreover, not only f-benzal- 
doxime, but all 8-aldoximes under certain conditions, readily yield 
nitriles at the ordinary temperature, whilst under the same circum- 
stances the «-oximes yield no trace of nitrile. This reaction, therefore, 
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affords a ready means of ascertaining to which group any particular 
oxime belongs, it being assumed in this, as in the case of maleic acid, 
&c., that the groups between which the reaction takes place occupy an 
adjacent position in the molecule. The conversion of the B-aldoximes 
into nitriles is represented as follows :— 


The f-oximes themselves do not usually pass directly into the 
nitriles, but their acetyl derivatives, which, as above stated, are re- 
converted by soda or ammonia into the original compound, are 
resolved by the alkaline carbonates into the nitrile and acetic acid :— 


The isolation of the B-acetyl derivatives is a matter of considerable 
difficulty, although when once obtained in a condition of purity, they 
are fairly stable, and may be recrystallised from most indifferent 
solvents. As, however, the mere blowing of a little hydrogen chlor- 
ide or acetic chloride vapour on to them is sufficient to convert them 
into the a-compounds, it is necessary to use acetic anhydride in their 
preparation, and to avoid all traces of mineral acids. For the simple 


determination of the configuration of an oxime, it is, however, un- 
necessary to isolate the acetyl derivative, the oxime being simply 
boiled with acetic anhydride, poured into iced water, filtered if 
necessary, and treated with solid sodium carbonate. The oil which 
separates is the acetyl derivative if the oxime is an e-compound, and 
the nitrile if it is a B-compound. The latter is detected by the odour 
and also by the fact that it does not dissolve in soda in the cold or 
on gentle warming. 

Il. Configuration of Stereo-isumeric Ketoximes.—Hitherto the only 
ketoximes concerning which any conclusion as to their configuration 
could be drawn, were those of the benzile group, no facts having been 
discovered which throw light upon the configuration of the stereo- 
isomeric asymmetrical monoximes. The author now finds that this 
may be ascertained by a reaction which has long been known, 
namely, the conversion of the aromatic ketoximes into the isomeric 
acid anilides. Thus Beckmann found that benzophenoxime may be 
converted into benzanilide :— 


CPh,.NOH = COPh:NHPh. 
With asymmetrical ketoximes, this reaction might take place in 
two different ways, as shown by the equation 


+ >C:N-OH = (1)6>C-NHY or (2) 9SO-NHX. 


In all the cases investigated by Beckmann and his pupils, the 
reaction proceeds in one and the same manner. As _ stereo-isomeric 
oximes were then unknown, the author has re-investigated this 
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isomeric change with such isomerides, and finds that, in fact, the 
change takes place in a different manner in the two cases. Although 
the nature of this reaction is not yet fully understood, it appears 
probable that the hydroxyl combined with the nitrogen atom changes 
places with one of the groups combined with the neighbouring carbon 
atom, the tautomeric form of the acid amide containing the group 
((OH):N being first formed. In the case of stereo-isomeric oximes, 
that radicle will change places with the hydroxyl which is nearest to 
it in space. With the formule employed by Hantzsch and Werner 
for the oximes, this intramolecular change is represented in the fol- 


lowing manner :— 
xCY * HO-C-Y _ OY 


(1.) i = = i 
HO-N XN HXN 


2) XE _X-C-OH _ X:0:0 
~” NOH N-Y NYH. 


The behaviour of the benziledioximes likewise confirms this sup- 


verted into oxanilide, whilst a-benziledioxime, which received the 
; Ph-C———C:Ph : , 

asymmetrical formula : ; behaves in reality as an asym- 

metrical compound in Beckmann’s reaction. 

In the case of stereo-isomeric asymmetrical ketoximes, it is, there- 
fore, possible to determine the configuration by means of the acid 
amide which it forms in Beckmann’s reaction, the hydroxyl group 
being closer to that radicle which is found combined with the nitrogen 
in the amide. Thus, the two isomeric oximes of paramethoxybenzo- 
phenone, NOH:CPh:C;HyOMe, yield respectively anisanilide, 
MeO-C,H,CO-NHPh, and benzaniside, COPh:-NH-C,H,OMe, in a 
pure condition. In most cases, however, it happens that only one of 
the oximes yields a pure product, the second giving a mixture of the 
two acid amides, owing to the fact that the labile oxime has in the 
reaction undergone a partial transformation into the more stable 
derivative. Thus, for example, the higher melting oxime of phenyl 
tolyl ketone yields pure paratoluylanilide, whilst the lower melting 
isomeride gives a mixture of the same compound with benzopara- 
toluidide, the latter being formed in larger quantity, The same 
holds good for the oximes of meta- and para-chlorobenzophenone. 
This reaction, therefore, also renders it possible to determine which is 
the stable, and which the labile, form. In most cases, the stable form 
is that in which the hydroxy] is nearest to the unsubstituted radicle, 
but in certain cases, such as paramethoxybenzophenone, the reverse 
is the case. 

The nature of the acetyl derivatives of these oximes also corre- 
sponds exactly with the behaviour of the latter in the above intra- 
molecular change, the stable forms yielding the stable acetyl 
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compounds, whilst those giving a mixture of amides form acetyl 
derivatives which readily pass into the stereo-isomeride. 

Hitherto it has not been possible to use any systematic nomen. 
clature for the stereo-isomeric ketoximes, but in view of the above 
results, the author proposes to use the prefix a- for those in which 
the hydroxyl occupies the adjacent position to the unsubstituted 
phenyl or other radicle, and the prefix 8- for those in which the 
hydroxyl and substituted radicle are adjacent, as shown in the 
formulse :— 

Ph:C*CeH.X Ph:C-C,HiX 
HO-N N-OH 


a-Ketoxime. 8-Ketoxime. 


The benzilemonoximes and phenyltolyloximes then retain their 
present names; the three benziledioximes, however, which have the 
formule — 

Ph:C———C:Ph Ph:C—C:Ph Ph:C—————C'Ph 
i (y-) i | 


ri » (B.) nn 6 ‘ 
NOH N-OH HO-N—N-OH 


(a.) ] 
NOH HON ”’ 
become af-, aa-, and #8-benziledioxime respectively. 

In all the reactions mentioned in this paper, it appears that the 
hydroxyl group of the oxime takes part as a whole, and not simply 
the hydrogen atom of the group. This forms a strong argument 
against the proposals of Auwers and V. Meyer (Abstr., 1890, 1263). 

H. G. C. 

Configuration of Asymmetrical Oximes which do not form 
Stereometric Isomerides. By A. Hanrzscu (Ber., 24, 31—36).— 
Hitherto stereometric isomerides have not been found in the case of 
the greater number of asymmetrical oximes; this may be due either 
to the fact that the “labile” form is too unstable to be isolated by 
any method as yet discovered, or to the fact that the hydroxyl group 
occupies a neutral position with respect to the groups X and Y, as in 


the formula + >O:N-OH. Further, the known oxime might in 


reality be a mixture of the two isomerides in equal molecular propor- 
tions, similar to the optically inactive substances containing an 
asymmetric carbon atom. 

The author has subjected a number of these oximes to the reactions 
discussed in the previous abstract, and finds that all asymmetrical 
oximes correspond with one or other of the possible stereometrical 
formule, and that, therefore, the non-discovery of the second isomeride 
is due to the fact that it is so extremely unstable. The mixed 
aromatic ketoximes all have the «-constitution a OnHan + , for in 
Beckmann’s reaction, it is always the aromatic group which migrates 
from the carbon to the nitrogen atom, as shown with acetophenone, 
deoxybenzoin, and phenylacetic acid. The aliphatic ketoximes, on the 
other hand, are, as shown by Meyer (Abstr., 1886, 783), readily con- 
verted into nitriles by the action of acetic chloride, and must, there- 
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fore, be the B-isomerides. In the case of the ortho-substituted 
aromatic aldoximes, for which, at first, the S-constitution was con- 
sidered most probable, it was found that their acetyl compounds may 
be reconverted into the oximes quite readily, and that they must, 
therefore, be a-derivatives. 

Of very great interest is the behaviour of the thiophen-derivatives. 
The only known thiophenaldoxime corresponds very closely with 
B-benzaldoxime ; it yields a nitrile by the action of acetic chloride, 
and is, therefore, really a 8-compound. Thiénylglyoxylic acid also 
forms only a f-oxime, whilst it is found that phenylglyoxylic acid 
yields two, of which the f-compound is by far the more stable. It 
appears, therefore, that the a-configuration is stable with the aromatic 
aldoximes, but already labile with their carboxylic acids; it is rarely 
obtained in the thiophen-derivatives, and has not been found at all 
among the fatty compounds. 

In all cases where a methyl group is present in the oxime, it 
appears to exert a repellent influence on the hydroxyl group, which 
then takes up a position adjacent to the second radicle. 

H. G. C. 


The Oximes of Aldehydes and «-Ketonic Acids. By A. Hanizscn 
(Ber., 24, 36—51).—The results given in this and the following 
paper form the experimental portion of the research of which the 
theoretical results have been discussed in the two preceding 


abstracts. 


‘ H ., , , 
a-Acetylbenzaldoxime, , is formed by the action of acetic 


Ph:C 
AcO'N 
anhydride on the oxime, and is an oi] which is insoluble in solutions 
of alkaline carbonates, but is converted by ammonia and alkalis into 
the original oxime without forming a trace of nitrile. The action of 
acetic chloride on the oxime is less satisfactory, as the hydrogen 
chloride formed partially converts it into the f-oxime. B-Acetylbenz- 


. PhCH , : , 
wldoxime, N OAc’ ® only formed by very carefully adding a slight 
excess of acetic anhydride, gently warming, and pouring into iced 
water. The solution, on immediate evaporation in a vacuum, yields 
the acetyl compound in six-sided prisms; it melts at 55—56°, and is 
soluble in alcohol and benzene, sparingly in ether. When pure, it is 
fairly stable, but with cold soda or warm ammonia, it is reconverted 
into the B-oxime; with solutions of potassium or sodium carbonate, 
it yields benzonitrile, but, contrary to the observations of Beckmann 
(Abstr., 1890, 1121), the author has never been able to find any 
benzamide with the benzonitrile. It is converted into the a-acetyl 
compound by mineral acids, acetic chloride, bromine, iodine, &c., the 
change being instantly brought about by gaseous halogen hydro-acids, 
acetic chloride, and bromine :—By the action of acetic chloride on 
the 8-oxime itself, one-half of the latter is converted into the 
a-acetyl compound, and the other into 8-benzaldoxime hydrochloride. 

The acetyl derivatives of a- and f-anisaldoxime are prepared in 
exactly the same manner. The former crystallises in oblique prisms 
melting at 48°, and the latter in four-sided prisms melting at 64°. 
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In their chemical behaviour also, they closely correspond with the 
acetylbenzaldoximes. 

The oxime of phenylglyoxylic acid already prepared by Miiller 
(Abstr., 1883, 1129) is not the primary product of the action of 
hydroxylamine. To obtain the latter, the action of hydroxylamine 
must be allowed to take place in the cold, and the solution then 
be extracted with ether. It separates from the latter in large, 
transparent, thick prisms, melis with complete decomposition at 127°, 
and is very soluble in water, alcohol, and ether. Its aqueous solu- 
tion gives a characteristic, dark-green, voluminous precipitate with 
cupric acetate. It is converted by acetic anhydride into the acetyl 
derivative, O0Ac-N:CPh-COOH, which crystallises in oblique prisms, 
is soluble in alcohol, ether, and acetic anhydride, and decomposes at 
118—-119°; with alkalis and alkaline carbonates, it yields the original 
oxime, which has, therefore, the a-configuration. The §-phenyl- 
oximidoacetic acid, already obtained by Miiller, is prepared by heating 
the acid with hydroxylamine in neutral, acid, or alkaline solution, or 
even by allowing them to remain together in the cold for several 
days. It crystallises in small, white needles, or four-sided, oblique 
prisms, melting when quite pure at 145° with evolution of gas, is 
less soluble than the a-compound in water, chloroform, and ether, 
and is very stable towards mineral acids, and even concentrated 
sulphuric acid; on long continued boiling with hydrochloric acid, or 
more readily with hydroxylamine hydrochloride, it is converted into 
benzonitrile. The B-acety] compound is obtained with difficulty in 
six-sided tablets ; it melts at 124—125° with decomposition, and passes 
very readily into benzonitrile and carbonic anhydride, thus confirming 
the supposition that the compound has really the -configuration. 

Like a-benzaldoxime, «-phenyloximidoacetic acid is converted into 
the 8-compound by the action of hydrogen chloride on its dry ethereal 
solution, a very unstable hydrochloride of the latter being first 
formed. On the other hand, whereas B-benzaldoxime is reconverted 
into the a2-compound by dilute aqueous hydrochloric acid, the reverse 
reaction takes place with the phenyloximidoacetic acid, the a- passing 
into the f-derivative. The latter may, however, be indirectly con- 
verted into the a-compound by the action of acetic chloride, which 
yields a-acetylphenyloximidoacetic acid. 

The only known oxime of thiophenaldehyde melts at 128°, and 
corresponds in its physical properties with -benzaldoxime, and 
would, therefore, appear also to have the f-configuration. This is 
confirmed by the fact that not only the acetyl compound, but the 
oxime itself, readily passes into thiophen-nitrile on treatment with 
sodium carbonate solution. The acetyl compound, C,H;S-CH-NOAc, 

crystallises in oblique prisms melting at 75—80° with decomposition. 

The oxime of thiénylglyoxylic acid has been prepared by Peter 
(Abstr., 1885, 765), and Bradley (Abstr., 1886, 1014), who describe it 
as crystallising in slender needles, and melting at 137°. After re- 
crystallisation from dilute alcohol, the author found the melting point 
145—146°, decomposition also taking place. It has also the A-con- 
figuration, and like @-phenyloximidoacetic acid is sparingly soluble in 
water; it passes even more readily than the latter compound into the 
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nitrile when warmed with acidified water, or better with hydroxyl- 
amine hydrochloride. Its acetyl compound, which is best obtained by 
the action of acetic chloride, forms small prisms, melts at 85—87° with 
evolution of gas, and is converted into the nitrile not only by alkaline 
carbonates, but also by acetic acid, water, and alcohol. 

The oxime of pyruvic acid, or methyloximidoacetic acid, has also 
the 8-configuration. Its acetyl derivative, CH,;C(NOAc)-COOH, 
crystallises in a similar manner to the oxime, melts at 60° with 
decomposition, and is converted by potassium carbonate at 0° into 
acetonitrile, carbonic anhydride, and water. H. G. C. 


Stereo-isomeric Ketoximes. By A. Hantzson (Ber., 24,51—61). 
As already explained, the configuration of the stereo-isomerides of 
asymmetrical ketuximes may be ascertained by their behaviour in 
Beckmann’s reaction. The reagent employed was phosphorus penta- 
chloride in absolute ethereal solution; the hydrolysis of the acid 
anilide formed was carried out by heating with concentrated hydro- 
chloric acid at 160°. 

Methoxybenzophenone, COPh*C,HyOMe, is readily obtained by the 
action of benzoic chloride on anisoil in presence of aluminium 
chloride, according to Gattermann’s description (Abstr., 1890, 962). 
The action of hydroxylamine was carried out in alkaline solution, 
and the oximes separated by fractionally precipitating the acetic 

Ph-C-CeHyOMe 


acid solution with water. The a-oxime, separates 
HO-N oe 


generally as un oil, and crystallises from alcohol in four-sided, 
seemingly rhombic tablets melting at 137—138°. Its hydrochloride 
forms small needles melting at 123—124°, and its acetyl compound 
melts at 100°. Acetic chloride yields a mixture of the a- and 
B-acetyl compounds. In Beckmann’s reaction, below —10° an 
anilide is formed which on hydrolysis yields aniline, methyl chloride, 
and phenol. Above —10°, some of the isomeric aniside of benzoic 
acid is also formed. The f-owime, ay , — is more readily 
soluble in organic solvents than the a-compound, and crystallises 
seemingly in rhombohedra. It forms a hygroscopic hydrochloride 
melting at 110°, and an acetyl-derivative melting at 52—53°. In 
Beckmann’s reaction it is converted at all temperatures into the 
auiside of benzoic acid, which, on heating with hydrochloric acid, yields 
methyl chioride, paramidophenol, and benzoic acid, The A-configura- 
tion is, therefore, the more stable. 

The oximes of parachlorobenzophenone were prepared and separated 
by the method given by V. Meyer. The a-oxime, bok i coma! gave 


the anilide of parachlorobenzoic acid, whilst the f-acid, even at 
—10°, formed the parachloranilide of benzoic acid, mixed with para- 
chlorobenzanilide. The a-compound is, therefore, here the stable 
modification. 

The oximes of metachlorobenzophenone and the chloroketone itself 
have not hitherto been prepared. The latter is obtained by convert- 
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ing metamidobenzoic acid successively into metachlorobenzoic acid 
and its chloride, and acting with the latter on benzene in presence of 
aluminium chloride. It forms a crystailine powder sparingly soluble 
in alcohol and melts at 82—83°. The oximes were prepared in 
the usual manner and separated by fractional precipitation with 
water from acetic acid solution; the «-oxime is a crystalline powder 
which melts at 132—133°, and in Beckmann’s reaction yields meta- 
chlorobenzanilide. The f-oxime melts at 105—106°, and gives in 
Beckmann’s reaction at —20°, a mixture of the metachloranilide of 
benzoic acid and of metachlorobenzanilide. Here again, therefore, 
the a-derivative is the stable modification. 

The oximes of paratolyl phenyl ketone have already been fully 
described. The a-oxime readily yields the anilide of paratoluic acid, 
and the 8-oxime a mixture of two-thirds of the paratoluidide of benzoic 
acid and one-third of the anilide of paratoluic acid. -Tolylphenyl- 
ketoxime is, therefore, the most labile of the hitherto discovered labile 
modifications, which is probably due to the presence of the methyl 
group. It has also been found that the 8-modification of parethyl- 
benzophenonoxime is much more stable, and under suitable conditions 
may be converted solely into parethylbenzanilide. 

In addition to the thiénylphenylketoxime, C,SH,-CPh:NOH, dis- 
covered by Comey (Abstr., 1884, 1168), an isomeric compound is 
formed in the preparation of the oximes by Auwers’ method, which is 
less readily soluble in the usual solvents and melts at 113—114°, the 
first compound melting at 91—92°. Both are readily converted into 
acetyl compounds, that obtained from the less fusible oxime melting 
at 88—89°, and that from the more readily fusible oxime at 80—84°. 

The Beckmann intramolecular change does not proceed smoothly 
with either compound, probably owing to the presence of the thiény! 
group, and it has not, therefore, been found possible to determine 
which has the @-, and which the §-configuration. 

The formation of two different hydrochlorides of stereo-isomeric 
methoxybenzophenonoximes mentioned above is of importance, inas- 
much as it shows the existence of stereo-isomeric ammonium com- 

H 
pounds of the general formula R=—NCOR, which probably stands 
Cl 
in close relation to the observation of Le Bel on certain differences in 
simpler structurally identical ammonium salts. H. G. C. 


Constitution of Fulminic Acid: Dibenzoylearbamide. By A 
F. Hotceman (Ber., 23, 3742—3744).—When the dibenzoylcarb- 
amide recently described (this voil., p. 64) is heated with 4 parts of 
aniline at 180—190°, it yields ammonia, benzamide, bezanilide, and 
symmetrical diphenylcarbamide; the relatively small quantity of 
ammonia and benzanilide is due to the fact that they are produced 
by the interaction of part of the benzamide with aniline. 

The dibenzoylcarbamide from guanidine carbonate and benzoic 
anhydride melts at 197°, instead of 210°, as stated in text books, and 
is consequently identical with the symmetrical carbamide obtained 
from silver or sodium cyanamide. 
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The author considers fulminic acid to be a tautomeric compound 
represented by the following three formule, which readily serve to 


explain its reactions :— 
CH:N-O nahin 
. 2° 23 ¥- “UG. : 
NC-CH,NO,; GHN-O ; HON:C:C:NOH 
ae & A 

Hydroxyketones from Fatty Acids and Phenols. By A. 
Gotpzweie and A. Kaiser (J. pr. Chem. [2], 43, 86—98; compare 
Perkin, Trans., 1889, 546—54Y9; Nencki, Abstr., 1890, 488).— 
Propionylphenol, OH-C,HyCOEt, is obtained by dissolving zinc 
chloride (2 parts) in propionic acid (1 part), adding phenol 
(15 parts), and heating until the liquid begins to boil (155°); 
the cooled mass is shaken with water and the undissolved portion 
recrystallised from hot water. It forms colourless needles or 
short, rhombic prisms; it is anhydrous and gradually becomes 
pale-yellow on exposure to light; it melts at 148° and dissolves 
in water (2896 parts at 15° and 30 parts at 100°), alcohol, and 
ether; its solutions are not coloured by ferric chloride, but they 
reduce ammoniacal silver solution in the cold. When melted with 
alkalis, it yields parahydroxybenzoic acid (m. p. 210°) and phenol. 
The dibromo-derivative, CsH,Br.,0., crystallises in leaflets which melt 
in a capillary tube at 100°, and are sparingly soluble in water, but 
freely so in alcohol and ether. Propionyldinitrophenol forms lustrous, 
yellow, anhydrous crystals which melt at 180°, and dissolve in hot 
water, alcohol, ether, and alkalis. Propionylphenol hydrazone forms 
yellow leaflets which melt at 80°; it is insoluble in water and is un- 
stable therein ; it dissolves in alcohol, ether, and benzene, and the solu- 
tions give precipitates with the salts of the heavy metals. 

Propionylresorcinol, CsH;(OH),-COEt [(OH),: COEt = 1:3:4], is 
similarly prepared; it crystallises in lustrous, pale ruddy-yellow, 
slender needles, and melts in a capillary tube at 95°; it dissolves in 
alcohol, ether, benzene, and alkalis, but very little in water; it is 
coloured dark-red by ferric chloride but not by bleaching powder ; its 
solution in water is precipitated by silver nitrate, lead acetate, and 
barium hydroxide ; bromine precipitates it in weak alcoholic solution ; 
its orientation is deduced from its analogy to orthoparadihydroxyaceto- 
phenone (resacetophenone). The hydrazone melts at 115° and is very 
unstable ; it is similar in properties to propionylphenolhydrazone. 

Propionylquinol, CsH3;(OH),,COEt, is prepared like propionyl- 
phenol; it crystallises in long, slender, lustrous, white needles, melts 
at 92° and is soluble in the same solvents as the above compounds ; 
with ferric chloride, it gives a yellowish-red coloration ; its solutions 
are precipitated by lead acetate and bromine-water, and reduce silver 
and copper solutions. The hydrazone melts at 100° and resembles the 
above hydrazones in properties. 

Catechol does not form such ketones as the above, either with 
propionic or acetic acid; pyrogallol, on the other hand, yields them 
very easily. 

Aceto-z-naphthol (a-hydroxynapthyl methyl ketone) has been 
described by Witt (Abstr., 1888, 486). Propionyl-a-naphthol, 
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obtained by heating propionic acid (75 grams) with zine chloride 
(100 grams) and a-naphthol (145 grams) and extracting with water 
and then with ether, forms yellow crystals which melt at 81°; it dis- 
solves in sulphuric acid with an orange colour, and in alkalis with a 
yellowish-brown colour ; it also dissolves in hot alcohol and ether, the 
solution in alcohol being coloured violet by ferric chloride. The 
hydrazone forms lemon-yellow crystals which are stable in air, melt at 
128°, and dissolve in alcohol and ether. With diazobenzene chloride, 
propionyl- a-naphthol yields proptonyl-a-naphtholazobenzene ; this forms 
yellowish-red crystals which melt in a capillary tube at 110°. 
Butyryl- a-naphthol crystallises in slender, grey, silky needles, 
melts at 78°, and is more soluble in water than the propiony]-deriva- 
tive. Isobuty yryl- a-naphthol melts at 79°. A. G. B. 


Chloro-derivatives of Benzaldehyde. By H. Erpmann and E. 
Scuwecuten (Annalen, 260, 53—78).—As the chloro-derivatives of 
benzaldehyde, some of which have recently been employed by Erd- 
mann and Kirchoff for the synthesis of naphthalene derivatives 
(Abstr., 1889, 150), have as yet been but little investigated, and as 
many contradictory statements appear in the literature of these com- 
pounds, the authors have made them the subject of a more complete 
investigation. 

The “monochlorobenzaldehydes have, when pure, a pleasant odour, 
like that of oil of bitter almonds, but when boiled with water they give 
off irritating vapours. 

Orthochlorobenzaldehyde (compare Erdmann and Kirchoff, loc. 
cit.) is best obtained in a pure condition by means of its oxime; it 
melts at —45 to —3°, boils at 213—214°, and gives orthochloro- 
benzoic acid on oxidation. The oxime, C;H,CINO, is formed when 
the chloraldehyde is warmed with hydroxylamine hy ydrochloride and 
sodium carbonate in aqueous solution ; it crystallises from alcohol in 
compact prisms, a:b: ¢ = 0°49926 : 1: 048256; 8 = 85° 10’, melts at 
75—76°, and is reconverted into the aldehyde by boiling dilute (1:1) 
sulphuric acid. The hydrochloride is gradually precipitated in large 
crystals when hydrogen chloride is passed into an ethereal solution 
of the oxime ; it is soluble in ether and is reconverted into the oxime 
by cold sodium carbonate. The acetal is formed when chlorobenzalde- 
hyde is boiled with acetic anhydride and sodium acetate ; it crystal- 
lises from alcvhol and chloroform, in which it is only sparingly 
soluble, in colourless needles, melts at 205—206°, and is reconverted 
into the aldehyde by boiling sodium carbonate. 

Metachlorobenzaldehyde is best prepared by reducing metanitro- 
benzaldehyde (5U parts) with stannous chloride (225 parts) and con- 
centrated hydrochloric acid (300 parts), gradually treating the ice- 
cold and diluted solution of the amido-compound with a solution of 
sodium nitrite (23 parts) in water (90 parts), and then decomposing 
the diazo-compound with a hydrochloric acid solution of cuprous 
chloride; when benzaldehyde is treated with chlorine in presence of 
zine chloride as recommended by Miiller (D.R.-P. 30329, 1883), both 
the meta- and the para-chloraldehyde are formed. Metachlorobenz- 
aldehyde melts at 17—18° and boils at 213—214°. The a-owxime, 
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C;H,CINO, obtained in the same way as the corresponding ortho- 
compound, crystallises from alcohol in large, pointed prisms, and 
melts at 70—71°. 

Metachloro-B-benzaldoxime hydrochloride is gradually deposited in 
small, colourless crystals when hydrogen chloride is passed into an 
ethereal solution of the a-oxime; it melts between 130° and 140° with 
slight decomposition, and has a strong acid reaction. The 8-oxime, pre- 
pared by decomposing the hydrochloride with sodium carbonate, crys- 
tallises from dilute alcohol in long prisms and melts at 115—116° 
when quickly heated, being converted into the a-oxime, a chan 
which is analogous to that observed by Beckmann (Abstr., 1889, 607) 
in the case of. B-benzaldoxime. Both the a- and the 8-oxime of 
metachlorobenzaldehyde are decomposed by dilute sulphuric acid into 
the aldehyde and hydroxylamine. 

Pure parachlorobenzaldehyde (compare Erdmann and Kirchoff, 
loc. cit.) melts at 47°5° and boils at 213—-214°. The a-oxime, 
C;H,CINO, is formed when the aldehyde is treated with hydroxyl- 
amine hydrochloride and sodium carbonate as described in the case 
of the ortho-compound; it separates from alcohol in colourless 
crystals, melts at 106—107°, and is very readily soluble in ether. 

The hydrochloride of the B-oxime is obtained when the a-compound 
is treated with hydrogen chloride in ethereal solution ; it crystallises 
in prisms, melts at 100—110° with slight decomposition, and has a 
strongly acid reaction. The f-oxime, prepared by decomposing the 
salt with cold sodium carbonate solution, crystallises from dilute 
alcohol in flat prisms, and melts at 140° when quickly heated, being 
at the same time converted into the a-oxime. The a-andthe A-oxime 
are both readily decomposed by dilute sulphuric acid yielding hydr- 
oxylamine and parachlorobenzaldehyde. 

Parachlorophenylisocrotonic acid, C,H,Cl*CH:CH-CH,COOH, is 
formed as an intermediate product in the conversion of parachloro- 
phenylparaconic acid (loc. cit.) into 2- chloro-l'-naphthol, and is best 
prepared by carefully heating the paraconic acid in an oil-bath until 
the evolution of carbonic anhydride is at an end. It separates from 
carbon bisulphide in colourless crystals, melts at 108—109°, and 
when heated for some time at its boiling point is converted into the 
chloronaphthol mentioned above. The sodium salt, 


C,,H,C10,Na + 2H,0, 


crystallises from hot water, in which it is rather sparingly soluble, in 
colourless prisms. 

The dichloro-derivatives of benzaldehyde can be prepared by 
chlorinating the corresponding dichlorotoluenes at their boiling 
points and then shaking the dichlorobenzal chloride (1 part), obtained 
in this way, with a mixture of concentrated sulphuric acid (2 parts) 
and fuming sulphuric acid (2 parts), containing 10 per cent. of 
sulphuric anhydride, until the evolution of hydrogen chloride is at an 
end; in the case of the compound of the constitution 


(CHCl, : Cl, = 1:3 : 4] 
the temperature must be raised to 30—40°, and in the case of the 
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1:2: 3-compound to 40—50° in order to complete the reaction. The 
acid solution is finally separated from any undecomposed, insoluble 
chloride, poured on to ice, the crystalline aldehyde treated with 
sodium carbonate to free it from chlorinated derivatives of benzoic 
acid, and purified by distillation. 

Dichlorobenzaldehyde [CHO:Cl,=1:2:4], prepared from the 
corresponding dichlorotoluene, crystallises in colourless prisms, melts 
at 70—71°, boils at 231—245°, and has an odour like that of oil of 
bitter almonds. The oxime crystallises in long, silky needles, melts 
at 136—137°, and combines with hydrogen chloride in ethereal solu- 
tion yielding a crystalline hydrochloride melting at 133°5°, which is 
reconverted into the oxime on treatment with sodium carbonate. 
The acetal crystallises in plates, melts at 221—222°, is only very 
sparingiy soluble in the ordinary solvents, and is decomposed by 
soda. 

The dichlorobenzaldehyde (m. p. 57—58°), described by Gnehm, 
(Ber., 17, 752), has the constitution [CHO:Cl,=1:2:5]. It is 
volatile with steam, very readily soluble in most ordinary solvents, 
and dissolves in concentrated sulphuric acid with an olive-green 
coloration ; on oxidation with potassium permanganate, it is con- 
verted into paradichlorobenzoic acid (m. p. 152—153°), from which 
paradichlorobenzene (m. p. 53—54°) can be easily obtained. The oxime 
crystallises from dilute alcohol in colourless needles, melts at 
124—125°, and forms a crystalline hydrochloride which is very readily 
soluble in ether. 

Dichlorobenzaldehyde [COH:Cl,=1:3:4], prepared from the 
corresponding dichlorotoluene, melts at 43—44°, not at 68° as 
stated by Beilstein (Annalen, 152, 229); it boils at 247—248°, is 
readily volatile with steam, and on oxidation it yields orthodichloro- 
benzoic acid (m. p. 201—202°). The a-owime, C;H,Cl,:N-OH, crystal- 
lises from hot water in microscopic prisms and melts at 114—115°. 
The hydrochloride of the B-oxime is precipitated in crystals when 
hydrogen chloride is passed into an ethereal solution of the a-com- 
pound ; it melts at 150° with decomposition, and is decomposed by 
sodium carbonate yielding the B-ozime. This compound crystallises 
from dilute alcohol in moss-like needles, and melts at 120° when 
quickly heated, being reconverted into the a-oxime. 

2:4-Dichlorophenylparaconic acid, CyH,Cl,O0,, can be obtained by 
heating the corresponding dichlorobenzaldehyde with succinic an- 
hydride and anhydrous potassium acetate at 130—140° for 4—5 hours, 
as described in the preparation of chlorophenylparaconic acid (loc. 
cit.). It erystallises from hot water, in which it is only sparingly 
soluble (1 in about 140), in colourless plates, melts at 164°5—165°5°, 
and has a very bitter taste; the barium salt crystallises from hot 
water in prisms. The corresponding 2: 5-dichloro-acid, Cy,HsCl,0,, 
prepared in like manner, crystallises in colourless plates with 1 mol. 
H,0, melts at 197—198°, and decomposes at 212° with evolution of 
carbonic anhydride. The 3 : 4-dichloro-acid, C,,H,C1,0,, crystallises 
from water in needles, melts at 136—137°, and decomposes at about 
170° with evolution of carbonic anhydride. 

2:4-Dichlorophenylisocrotonic acid, CyHsCl,0,, can be obtained by 
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heating the corresponding paraconic acid in an oil-bath until the 
evolution of carbonic anhydride is at an end; it crystallises from 
carbon bisulphide in colourless prisms, melts at 120—121°, and on 
further heating is converted into 2: 4-dichloro-1'-naphthol melting at 
132° (compare Erdmann, Abstr., 1889, 265). 

2 : 5-Dichlorophenylisocrotonic acid, prepared in like manner, crystal- 
lises from carbon bisulphide in colourless prisms, melts at 148—149°, 
and gives 1: 4-dichloro-1’-naphthol when heated more strongly. 

3: 4-Dichorophenylisocrotonic acid is formed in small quantities when 
the corresponding paraconic acid is heated carefully, but the principal 
products are | : 2-dichloro-1’-naphthol and 1 : 3-dichloro-1’-naphthol ; 
it erystallises in colourless needles, melts at 63—64°, and is only 
sparingly soluble in water. F. S. K. 


Action of Hydroxylamine on Benzoylacetaldehyde. By L. 
Craisen and R. Stock (Ber., 24, 130—138).—The action of hydr- 
oxylamine on benzoylacetaldehyde differs in some respects from its 
action on 1: 3-diketones, R-CO-CH,CO-R. The first product of the 
reaction is the monoxime, CO-Ph-CH,°CH:NOH, whilst in the case of 
the diketones the reaction goes a step further; the elements of 
two molecules of water are eliminated, and an isoxazole is formed. 
The elimination of the elements of water from the monoxime of 
benzoylacetaldehyde takes place in two ways, according to the con- 
ditions; either cyanacetophenone or phenylisoxazole being formed. 
The latter is less stable than the isoxazole obtained from the diketone, 
and is slowly converted by aqueous alkali, instantly by sodium ethoxide, 
into the sodium salt of cyanacetophenone. 

Benzoylacetaldowime, COPh'CH,CH:NOH, is obtained by adding 
a concentrated aqueous solution of hydroxylamine hydrochloride to 
the sodium salt of beuzoylacetaldehyde, dissolved in seven times the 
weight of water and cooled to 0°. It crystallises in colourless prisms, 
melts at 86—87°, and is easily soluble in benzene, hot water, alcohol, 
methyl alcohol, ether, and chloroform, sparingly so in light petr- 
oleum and carbon bisulphide. It gives a bright yellow solution 
with alkalis, and is precipitated with carbonic anhydride; on the 
other hand, it dissolves to a noticeable extent in alkaline carbonate. 
Ferric chloride turns the alcoholic solution dark green, which is con- 
verted to a deep blue on the addition of sodium acetate; excess of 
sodium acetate precipitates a black iron salt. 

Cyanacetoplenone, COPh’CH;’CN, is prepared by mixing sodium 
benzoylacetaldehyde (17 grams) dissolved in water (100 c.c.) with 
aqueous soda (4 grams in 20 cc.) and hydroxylamine hydro- 
chloride (7 grams), and heating the mixture for a day on the water- 
bath. The oxime is also converted into cyanacetophenone by warming 
with acetic anhydride, and treating the product with soda. It 
crystallises from water in colourless, flat prisms and plates, resembling 
benzoic acid, melts at 80—81°, and is easily soluble in alcohol, but 
gives no coloration with ferric chloride. It dissolves in dilute alkalis 
and alkaline carbonates, and is reprecipitated by carbonic anhydride. 


O— ‘ : ' 
Phenylisowazole, CPh< is obtained when the above 
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oxime is mixed with an equal weight of acetic chloride. The excess 
of acetic chloride is distilled off on the water-bath, and the oily pro- 
duct poured into cold dilute aqueous soda; the undissolved oil is 
extracted with ether, dried with calcium chloride, and purified by dis- 
tillation. It is a colourless, crystalline mass, of characteristic odour, 
somewhat resembling that of benzonitrile, melts at 22—23°, boils at 
246—248°, is easily soluble in alcohol, and gives no coloration with 
ferric chloride. By heating with dilute alkalis on the water-bath, it 
is converted into cyanacetophenone. 

If a neutral mixture of sodium benzoylacetaldehyde and hydr- 
oxylamine hydrochloride in molecular proportion be warmed, a 
complicated condensation-product of the formula C,,H,;N;O; is formed, 
2C,H,0, + 3NH,OH — 4H,O = C,,Hi;N;0;. Itis insoluble in alcohol, 
ether, light petroleum, chloroform, acetone, ethyl acetate, and benzene, 
crystallises from boiling amyl acetate in beautiful, white needles, melts 
at 197—198°, and is insoluble in aqueous soda. 

An attempt to prepare an isoxazole by the action of acetic chloride 
on the oxime of salicylaldehyde, resulted in the formation of salicyl- 


amide, OH-C,HyCONH,. E. C. R. 


Intramolecular Change in Unsaturated Acids. By R. Firric 
(Ber., 24, 82—88).—Some years ago the author, in conjunction with 
Buri (Abstr., 1883, 485), showed that by the action of sodium 
amalgam on piperic acid, two different hydropiperic acids may be 
obtained by varying the conditions under which the action takes 
place, and that the a-acid is converted into the f-acid by simply 
boiling with aqueous soda. Further investigation (Abstr., 1887, 489) 
showed that the a-acid is a Py-, and the f-acid an «8-unsaturated acid, 
and the change is therefore similar to that observed by Baeyer and 
Rupe in the case of the hydroterephthalic and hydromuconic acids 
(Abstr., 1889, 1178; 1890, 875). 

The author now finds that the conversion of 6y- into 28-unsatu- 
rated acids by boiling aqueous soda is quite general. Thus cinnameny]- 
propionic acid, 


CH,Ph-CH:CH-CH,°COOH, yields CH,Ph-CH.-CH:CH-COOH, 


crystallising from ether in thick plates which melt at 102°5°; 
phenylisocrotonic acid, CHPh:CH-CH,°COOH, although less readily, 
yields the 2f-acid, CH,Ph-CH:CH-:COOH, which crystallises in plates 
melting at 65°; the aliphatic hydrosorbic acid, 


CH,Me:CH:CH-CH,-COOH, 


forms CH,Me‘CH,,CH:CH:COOH, which crystallises|from hot water 
in long needles, melts at 33°5°, and boils at 216°. 

As the Ay-unsaturated acids of any constitution may now be readily 
synthetically prepared (Abstr., 1890, 583), this reaction forms a 
ready method for the preparation of the a8-unsaturated acids. The 
acids of the two series are readily separated by the fact that the 
8y-unsaturated acids readily pass into the lactones on warming with 
dilute sulphuric acid, whilst the a8-compounds remain unaltered. 
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The most natural explanation of this intermolecular change is that 
the By-unsaturated acid takes up the elements of water, forming the 
8-hydroxy-acid, and that the hydroxyl group then combines with the 
hydrogen atom in the a-position, re-forming water and the «S-unsatu- 
rated acid. The experimental results do not, however, confirm this, 
for although the f-hydroxy-acids have been prepared, they do not 
appear to be intermediate products, but are more probably formed 
by the continued action of soda on the «-unsaturated acids. Further, 
the 8-hydroxy-acids are remarkably stable ; phenyl 8-hydroxybutyric 
acid being partially volatile without decomposition, and scarcely 
attacked by boiling with soda for days. Phenyl-§-hydroxybutyric 
acid forms beautiful, flat needles melting at 98°, whilst the homologous 
phenyl-8-hydroxyvaleric acid forms lustrous prisms melting at 131°. 

It can scarcely be doubted that a-hydropiperic acid, cimnamenyl- 
propionic acid, and hydrosorbic acid all contain the group 


-CH,-CH:CH:CH,-COOH, 


although they are all formed from acids probably containing the 
group -CH:CH:CH:CH-COOH, for Doebner has shown that the latter 
all yield racemic acid on careful oxidation (Abstr., 1890, 1274). 
This therefore confirms the conclusion of Baeyer, that the group 
-CH:CH-CH:CH-COOH passes, on partial reduction, into the group 
-CH,-CH:CH-CH,°COOH. 

The author has also recently shown (Abstr., 1890, 894) that the 
ethereal salts of the paraconic acids are converted by the action of 
sodium ethoxide into the isomeric unsaturated itaconic acids, and is 
now investigating the properties of the latter to ascertain how far they 
correspond in properties with itaconic acid itself. The results obtained 
with methylitaconic acid have already been given ; ethylitaconic acid 
is readily soluble in hot, sparingly in cold water, ether, chloroform, &c., 
and melts at 162—167°, losing water, and becoming yellow. On dis- 
tillation, it passes into ethylcitraconic anhydride ; ethyleitraconic acid is 
readily soluble in cold water, ether, chloroform, &c., crystallises well, 
and melts, when quickly heated, at 93—98°, but begins to decompose 
into anhydride and water at 70°, the same change taking place on boiling 
it with water. It is therefore volatile in a current of steam, and may 
thus be separated quantitatively from ethylitaconic acid. It is recon- 
verted into the latter by heating its aqueous solution at 150°, but on 
boiling with nitric acid or treatment with bromine in chloroform solu- 
tion, it yields ethylmesaconic acid, which has a solubility in water 
intermediate between that of its two isomerides, is readily soluble in 
ether, sparingly in chloroform, and melts at 174—175° without 
decomposition. 

The salts of the three acids show great differences, but all, when 
reduced, yield propylsuccinic acid melting at 92°. 

The properties of the three acids correspond closely with those of 
the initial members of the series, but the itaconic acid is much more 
stable, and is not so readily converted into its isomerides. The pro- 
duct of distillation obtained at the ordinary pressure contains 
25 per cent. of itaconic anhydride. H. G. C, 
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Artificial Salicylic Acid. By W. R. Dunstan and O. F. C, 
Buocn (Pharm. J. Trans. [3], 21, 429—436).—Artificial salicylic acid 
has been observed to differ in its therapeutic action from the pure 
“natural” acid obtained from the oil of winter-green. Although 
much work has already been dove on the subject with the view of 
ascertaining the cause of this difference, the exact nature of the 
impurities contained in the artificial acid of commerce has not been 
experimentally established. The authors have examined two foreign 
acids, isolated by Williams in 1878 from commercial salicylic acid, 
but not then identified. These acids are now shown by their physical 
and chemical properties, as well as by the analyses of their silver and 
lead salts, to be orthocresotic or orthohomosalicylic acid 
[CH,;: 0H: COOH= 1: 2 : 3], and metacresotic or metahomosalicylic 
acid [CH,: OH: COOH = 1:3: 4] respectively. The ortho-acid melts 
at 163° (corr.), the meta-acid at 174°5° (corr.). They have been 
formed from the corresponding cresols contained in the crude phenol 
from which the salicylic acid had been prepared. 

The melting point of pure salicylic acid has been variously stated, 
the highest recorded temperature being 159° and the lowest 155°. 
The authors find that “natural” salicylic acid, after recrystallisa- 
tion from alcohol, melts at 156°75° (corr.), and that if the acid 
melting at this temperature be converted into the sodium salt, and 
fractionally precipitated with silver nitrate, the acid recovered from 
each fraction of silver salt also melts at 156°75°, which may therefore 
be accepted as the melting point of the pure substance. By very 
slowly cooling a 1 per cent. solution in hot water, the pure acid may 
readily be obtained in large, distinct, prismaticcrystals, but in presence 
of about 5 per cent. of one of the cresotic acids, the salicylic acid 
no longer furnishes large crystals, and the impure acid melts at a 
lower temperature. 

A specimen of the artificial salicylic acid of commerce (m. p. 
154°5°) was examined by Williams’ method. It was converted into a 
calcium ‘salt by boiling with water and calcium carbonate, and 
crystallised many times from water. From the residue of soluble 
salt from which most of the calcium salicylate had crystallised, there 
was obtained a small quantity of an acid, which after further purifi- 
cation melted constantly at 151° (corr.). Analysis of the silver 
and lead salts, as well as its physical and chemical properties, 
proved it to be paracresotic or parahomosalicylic acid 


(CH : OH : COOH = 1: 4: 3). 


For the purposes of preparing pure salicylic acid from the impure 
acid of commerce, the method depending on the different solubilities 
of the calcium salts was not found satisfactory, being extremely 
tedious, owing to the number of recrystallisations that are necessary. 
A better plan consists in preparing the lead salts by the action of 
lead carbonate, and crystallising these from dilute alcohol; lead 
salicylate being much less soluble than the lead cresotates. By 
this means 70—80 per cent. of the original acid may be recovered in 
the form of pure salicylic acid from the first fraction of crystals 
deposited from the alcoholic solution. 
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At the request of the authors, Professor Charteris ascertained 
whether the three cresotic acids described above were poisonous. 
When administered in alcoholic solution to animals by injection, the 
ortho-acid was observed to be markedly toxic, the para-acid less so, 
whilst the meta-acid proved to be innocuous. W. R. D. 


Coumarone. By A. R. L. Donme (Amer. Ohem. J., 13, 29—34; 
compare Fittig and Ebert, Abstr., 1883, 474; Rossing, Abstr., 1885, 
388 ; and Kraemer and Spilker, Abstr., 1890, 496).—Aniline and con- 
centrated ammonia are without action on coumarone even when 
heated with it in sealed tubes at 280°. Bromocoumarone, obtained 
by heating the dibromo-additive product with alcoholic potash, is 
also unaffected by these reagents. 'When coumarone and phosphorus 
pentachloride in molecular proportion are heated in sealed tubes at 
175°, a mixture of coumarone dichloride and chlorocoumarone is 
obtained, and the latter, when heated at 275° with excess of penta- 
chloride in a sealed tube for five hours, gives a compound which 
melts at 57°5—58°, crystallises in long, thin, white, satiny needles, 


and appears to have the constitution OH<Gop>Ccl. The remark- 


able stability of the coumarone molecule, and the difficulty with 
which the oxygen contained in it is replaced, both point to the con- 
clusion that the closed-ring formula suggested by Fittig and Hantzsch 
correctly represents its constitution. G. T. M. 


Quinonecarboxylic Acids. By J. Srieauitz (Amer. Chem. J, 

13, 388—42).—Tetrethyl parachloroquinonedimalonate, 
C,Cl,0.[ CH(COOEt),]., 

is prepared by treating tetrachloroquinone (1 mol.) in dry benzene or 
acetone with ethyl sodiomalonate (4 mols.) dissolved in absolute 
alcohol. The reaction is complete after heating the mixture in a 
water-bath for a few minutes, and on acidifying, washing, drying, 
and evaporating the benzene solution, a dark oil is formed, which, 
when mixed with a little cold alcohol, deposits yellow needles. On 
recrystallisation from hot alcohol, pale yellow needles are obtained ; 
these are only slightly soluble in ether or benzene, dissolve readily in 
chloroform and in hot alcohol, and with the alkaline hydroxides give 
deep violet-coloured solutions, due to the formation of compounds in 
which sodium or potassium is substituted for the remaining hydrogen 
atom in the malonic groups. Reducing agents, such as sulphurous 
anhydride or zinc-dust and glacial acetic acid, convert the compound 
into tetrethyl paradichloroquinoldimalonate, 

C,(OH),Cl.[CH(COOEt), ].. 
This substance crystallises in white needles, melis at 160—161°, dis- 
solves readily in ordinary solvents, gives a violet coloration with 
alkaline hydroxides, and is converted by oxidising agents, such as 
ferric chloride, into the quinone. 

Tetrethyl paramidoquinonedimalonate, Co NH,),0.[CH(COOEt),]., 
crystallises in long, flat prisms, melts at 159—160°, and is formed 
when tetrethyl paradichloroquinonedimalonate is treated in the cold 
with alcoholic ammonia. It may be precipitated from its solution by 
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means of water, and purified either by precipitation from its solution 
in chloroform by light petroleum or by simply washing it with ether, 
Tetrethyl paradichloroquinonedimalonate is readily dissolved by a 
dilute solution of sodium hydroxide, the odour of alcohol being imme- 
diately perceptible. If, after remaining a few minutes, the solution 
be poured into cold sulphuric acid, a brown precipitate is formed, 
and this, on recrystallisation from acetone or alcohol, forms dark-red 
plates of parachlorhydroxyquinone, OH°C,H,C10,; it sublimes with 
slight decomposition and without having previously melted, and 
is eusily soluble in alcohol, in acetone, and in the alkaline hydr- 
oxides. If the solution of tetrethy] paradichloroquinonemalonate and 
sodium hydroxide be allowed to remain for an hour, and then warmed 
on a water-bath, both chlorine atoms are displaced by hydroxyl, the 
resulting compound agreeing in its properties with those ascribed to 
paradihydroxyquinone by Nietzki (Abstr., 1888, 1181) and Loewy 
(Abstr., 1886, 1028). The reaction by which the last-mentioned 
compounds are obtained consists in the substitution of hydrogen 
for the malonic groups; the author has consequently thought it of 
interest to commence the investigation of the action of ethyl sodio- 
malonate on ethyl dibromoquinoneterephthalate. The latter compound 
may be readily obtained from ethyl succinosuccinate by a simplifica- 
tion of the process used by Herrmann (Abstr., 1886, 1028) and 
Boéniger (Abstr., 1888, 954). The succinosuccinate (1 mol.) is dis- 
solved in dry chloroform, and bromine (1 mol.) gradually added; the 
chloroform solution is then shaken with an aqueous solution of 
sulphurous anhydride, dried, and evaporated on a water-bath. The 
crude ethyl dihydroxyterephthalate thus obtained is dissolved in 
warm glacial acetic acid and water (5—10 per cent. of the weight of 
the glacial acetic acid used), and three additional equivalents of 
bromine are added. On allowing the mixture to remain over night 
in a closed flask, ethyl dibromoquinoneterephthalate separates in 
crystals; a further quantity of it is precipitated on the addition of 
water (yield 84°5 per cent. of theory). G. T. M. 


Indigo from Phenylglycocine. By K. Heumann (J. pr. Chem. 
[2], 43, 111—112; compare this vol., p. 311).—The author does not 
question Lederer’s observation that indigo is obtained’ when phenyl- 
glycocine is melted with sodium hydroxide, but he denies that it was 
published prior to the appearance of his own patent in the official 
journal. It has been known for 30 years and more that a “ white” 
substance is formed when indigo is heated at 130—150° with 
melted potash containing a little water, and Biedermann and Lepetit 
have again drawn attention to the fact quite recently (this vol., 
p. 206). A. G. B. 


Constitution of -Benzopinacoline. By M. Detacre (Bull. 
Soc. Chim. [3], 4, 470).—The author takes exception to the generally 
adopted formula for 8-benzopinacoline, CPh,;-COPh, which is based on 
the fact that by the action of alkali hydroxides and of oxidising 
agents it yields triphenyl-derivatives. Since on reduction it affords a 
hydrocarbon, CHPh,‘CHPh,, it should have a symmetrical constitu- 
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tion, and this is rendered probable since the alcohol obtained from 
p-benzopinacoline by the action of zinc ethyl yields by dehydration 
tetraphenylethylene, and the oxidation of this substance in acetic 
acid solution by potassium permanganate affords #-benzopinacoline, 
whereas by chromic acid it affords a-benzopinacoline. The author is 
about to work on this subject. T. G. N. 


Derivatives of Dimethylaniline. By C. Lauru (Compt. rend., 
111, 886—888).—Twenty parts of dimethylaniline is dissolved in 120 
parts of acetic acid of 8° and 160 parts of water, and 20 to 30 parts of 
pure lead peroxide is added gradually to the liquid, care being taken that 
the temperature does not exceed 30—35°. The reaction is complete in 
from 5 to 10 minutes, and the product is washed with warm water, boiled 
with water, dried, and crystallised from benzene. It is purified by 
crystallisation from petroleum, alcohol, or ether. The aqueous mother 
liquor, freed from lead by means of sulphuric acid and neutralised with 
ammonia, gives a further quantity of the product. 

The product is tetramethylbenzidine, C,,H»N,, and the yield is 
about 40 per cent. of the dimethylaniline. In presence of acetic acid 
it gives an intense green coloration with lead peroxide. To obtain 
the pure colouring matter, 10 grams of the base, dissolved in 7°5 c.c. 
of hydrochloric acid and 200 c.c. of water, is added to 600 c.c. of a 
solution of ferric chloride of 45°, diluted with 540 c.c. of water. After 
some time, the mixture deposits the colouring matter in perfectly pure, 
microscopic crystals, which are washed with water, then with alcohol, 
and finally with absolute alcohol and ether. The mother liquors de- 
posit a further quantity of the product when mixed with sodium 
chloride and acetate. 

With more concentrated solutions, or with excess of ferric chloride, 
an acid combination of the orange and green products is obtained as 
a beautiful, orange precipitate, but prolonged washing with alcohol 
converts the orange compound into a green salt, which likewise 
contains iron. The crystals dissolve in water with a green coloration, 
which becomes orange on the addition of acids. Sodium chloride pre- 
cipitates the unaltered compound from its solutions. Zinc salts also 
form a compound almost insoluble in saline solutions, but soluble in 
alcohol, from which it is precipitated by ether. 

This product dyes silk a very pure green, but it is extremely unstable, 
and even out of contact with air and light the silk becomes colourless. 
It exists only in the form of salts, and is decomposed by cold water and 
very rapidly by hot water, with separation of a white compound. 
Alkalis produce the same result, with formation of hydrogen peroxide. 
In a dry vacuum, the green crystals decompose in about 24 hours, 
but they keep better in the air. When heated on a water-bath, they 
become colourless, with evolution of water and hydrogen chloride. 
In all these reactions the green colour does not reappear on neutrali- 
sation, but it forms again on treatment with lead peroxide. 

The crystalline green compound has the composition C,.H2,CIN,O, 
and the white compound which separates in the various reactions is 
tetramethylbenzidine. The reaction with alkalis is represented by the 
equation C.H,,CIN,O + NaOH = NaCl + CyH»N, + H,O + O. 
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A resinous product, which is probably a chlorine derivative of the 
base, separates at the same time. The green compound probably has 


NCI 
the constitution CoH. BO Mes. CH, + H,0O, and is analogous to the 


C,H,—NMe 
product of oxidation obtained by Wiirster from tetramethylpara- 
phenylenediamine. C. H. B. 


Dehydrobenzoylacetic Acid. By F. Feist (Ber., 23, 3726— 
3736 ; compare Annalen, 2517, 253).—Dehydrobenzoylacetic acid does 
not yield any ammonium salt; the compound C,,H,,U;Cl, which is 
formed by the action of phosphorus pentachloride, and was termed 
by Perkin “chlorodehydrobenzoylacetic acid,” is probably repre- 


sented by one or other of the formule CPh<p7.4o>C:CPhCl; 


OPh<O 5. Soj>C-COPh. On treating this compound with sulphuric 


acid at 130—150°, diphenylpyronecarboxylic acid, 
. O-CP : 
CPh< Or Go >C0'C00H, 


is obtained, which is isomeric with dehydrobenzoylacetic acid, and is 
deposited from benzene in small crystals melting at 201° with decom- 
position. The substance readily dissolves in chloroform, but is very 
sparingly soluble in water, dilute acids, or soda. The ammonium salt 
is crystalline and melts at 135°; the bariwm salt (C\sH1,O,).Ba + 6H,0, 
crystallises with difficulty ; the silver salt forms an additive compound 
with silver nitrate; the remaining salts are amorphous. The acid 
gives a white precipitate with ferric chloride, which becomes pale- 
een after remaining for some time; with ferrous sulphate, a red 
precipitate is formed, changing to white and finally to violet-blue. On 
heating the acid, carbonic anhydride is eliminated, and 2—6-diphenyl- 
pyrone is formed (see below). By treating the acid with alcoholic 
ammonia at ordinary temperatures, a compound is obtained which 
melts at 237—240°, is insoluble in soda, and is probably diphenyl- 
pyridonecarboaylic acid, OPh< NE COPS 0-COOH. 

2: 6-Diphenylpyrone, O< pat genni CO, is prepared by heating 
dehydrobenzoylacetic acid with a large excess of concentrated hydro- 
chloric acid in a sealed tube for 15 hours at 230—260°; it crystallises 
from benzene in colourless, slender needles, softens at 128°, melts at 
138°5—139°5°, and is sparingly soluble in ether or alcohol at ordinary 
temperatures. The pyrone is almost insoluble in water or alkalis, but 
dissolves in concentrated sulphuric acid with a violet fluorescence, 
which is unaltered by heating. 

Attempts to prepare a triketone by the action of barium hydroxide 
and hydrochloric acid, resulted in the formation of a smal] quantity of 
an impure compound, which crystallises in prisms and melts at 110° with 
decomposition. On heating dehydrobenzoylacetic acid with alcoholic 
ammonia in a sealed tube at 160°, diphenylpyridone, 
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oPn< QE CESS CH, 


is formed; it is very sparingly soluble, and melts at 267°. 

From the analogy thus shown to exist between dehydracetic acid 
and dehydrobenzoylacetic acid, it follows that the latter compound is 
really 6-phenyl-3-benzoylpyronone, and is represented by the formula 


CPh<O7.59>CHCOPh. The two reduction compounds, C,H, 
and C,,H,,0;, described by Perkin (Trans., 1885, 278), have probably 
one or other of the formule CPh<O.u9> CH:CHPh-OH or 


O CO . O—COy ,-. 
CPh<oH-CH(OH)> CH COPh, and CPh<oyq.c9>0:CHPh or 


CPA OF o> C-COPh respectively. LBT. 

Ethyl Diphenylpyronedicarboxylate. By F. Frist (Ber., 23, 
3736—373Y ; compare previous abstract).— Ethyl cuprobenzoylacetate, 
(CHBz-COOEt).Cu, is prepared by treating ethyl benzoylacetate with 
copper acetate, the liberated acetic acid being exactly neutralised 
with soda; it crystallises from benzene in small, green, lustrous 
needles, and melts at 180°; the yield is 50 per cent. of theory. By 
the prolonged action of carbonyl chloride in the cold on the copper 
compound, ethyl 2 : 6-diphenylpyrone-3 : 5-dicarboaylate, 


CPh:C(COOEt) 
°<oPh:0(COOEt)> CO 


is obtained; this crystallises in small, rectangular plates, melts at 
140° with decomposition, and is sparingly soluble in water, dilute 
acids, or alkalis; the yield is very small. The compound gives no 
colour with ferric chloride, is entirely unacted on by heating with 
dilute sulphuric acid, and, on treatment with alcoholic potash, yields 
benzoic acid, acetic acid, acetophenone, and carbonic anhydride. 

J. B. T. 

Nitro- and Amido-derivatives of §-Naphthyl Ethyl Ether. 
By F. Garss (J. pr. Chem. [2], 43, 22—38).—1 : 2-Nitronaphthyl 
ethyl ether has been obtained by Wittkampf (Abstr., 1884, 1036). 

3': 2-Nitronaphthyl ethyl ether is obtained by adding water to the 
mother liquor of 1 : 2-nitronaphthyl ethyl ether, and fractionally 
crystallising the precipitate from light petroleum; it is crystalline 
melts at 114°, and is very soluble in acetone, chloroform, and benz- 
ene, and sparingly in cold ether, alcohol, and petroleum; it is vola- 
tile with steam. By oxidation it is converted into #-nitrophthalic 
acid; this settles its constitution. It is not converted into the cor- 
responding nitronaphthylamine when heated with alcoholic ammonia 
(compare loc. cit.). 

1 : 2’-Nitronaphthyl ethyl ether exists in the resin which is thrown 
down by still further addition of water to the mother liquor of 
1 : 2-nitronaphthyl ethyl ether, and is extracted therefrom by light 
petroleum, from which it is recrystallised several times It forms 
long, golden-yellow needles melting at 72—73°. 
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1 : 2-Amidonaphthyl ethyl ether crystallises in serrated tables, or in 
prisms and pyramids with reddish-blue fluorescence ; it melts at 51°, 
and boils practically undecomposed at 300—302° (by Siwoloboff’s 
method, A#str., 1886, 497); it dissolves in the usual solvents. The 
sulphate and hydrochloride were obtained ; the acetyl derivative melts 
at 145°. 

3’: 2-Amidonaphthyl ethyl ether crystallises in fluorescent pyramids, 
melts at 90—91°, boils at 330°, and dissolves in the usual solvenis. 
The hydrochloride and acetyl derivative (m. p. 184°5°) were obtained. 

1 : 2’-Amidonaphthyl ethyl ether crystallises in fluorescent prisms, 
melts at 67°, boils at 315°, and dissolves in the usual solvents. 
The hydrochloride, sulphate, and acetyl derivative (m. p. 139°) were 
obtained. 

Two dinitronaphthyl ethyl ethers are obtained by treating 1 : 2- 
nitronaphthyl ethyl ether (1 part) with nitric acid of sp. gr. 1°42 
(6 parts) at 0°, and separating by means of benzene. 

Dinitronaphthyl ethyl ether (m. p. 144°) is easily soluble in benzene, 
and crystallises in yellow needles. When heated in a sealed tube at 
180—190° with 20 times its weight of alcoholic ammonia, it yields 
a dinitronaphthylamine melting at 242°, and the dinitronaphthalene 
from this melts at 166—167°, but its orientation is not yet decided. 

Dinitronaphthyl ethyl ether [(NO,).: OEt = 1: 1’ : 2] (m. p. 215°) 
is sparingly soluble in benzene, and crystallises in yellow needles; 
the corresponding dinitronaphthylamine melts at 223°, and the di- 
nitronaphthol at 198°, with decomposition; the latter was converted 
into a-nitrophthalic acid (m. p. 160°, Abstr., 1882, 404), and this 
localises one of the nitro-groups, the other being ascertained by the 
conversion of the dinitronaphthylamine (m. p. 223°) into 1: l’-di- 
nitronaphthalene (m. p. 170—172°). 

When 3’: 2-nitronaphthyl ethyl ether is nitrated, it yields 
1:3’: 2-dinitronaphthyl ethyl ether (m. p. 144°), which was described 
by Graebe and Drew (Abstr., 1884, 1036), and 1 : 2-nitronaphthyl 
ethyl ether yields the dinitro-derivative melting at 215° (see above). 

A. G. B. 

Naphthylene Dihydrosulphide and Dithiocyanate. By R. 
Epert and E. Kierer (Ber., 24, 144—147).—Naphthylene dihydro- 
sulphide (dimercaptan) is best prepared by reducing disulphochlor- 
a-naphthalene [(SO,Cl). = 2 : 3’] dissolved in acetic acid with zinc- 
dust; the dimercaptan is then precipitated with water, and purified 
by converting it into the lead salt, decomposing this with hydrogen 
sulphide, and finally extracting the product with absolute alcohol. 
It is obtained as a snow-white, crystalline mass, which, on cautious 
heating, sublimes in glistening colourless scales, melts at 173—174+°, 
and is soluble in ether, hot alcohol, benzene, carbon bisulphide, chloro- 
form, and alkalis. The yield is about 5 per cent. of that required 
by theory. The lead salt is an orange-yellow powder which, like 
lead 8-naphthylmercaptide, is precipitated together with lead acetate, 
and is obtained pure by boiling with water and washing with alcohol 
and ether. 

Naphthylene dithiocyanate, CyH.(SCN), [2 : 3’], is prepared by the 
action of cyanogen chloride on the above lead dimercaptide suspended 
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in alcohol ; it melts at 78°, is soluble in alcohol, ether, benzene, chloro- 
form, carbon bisulphide, and acetic acid, and cannot be sublimed. 
When an alcoholic solution of the dithiocyanate is mixed with 
alcoholic potassium hydrosulphide, it is converted into the dimer- 
captan. When heated with fuming hydrochloric acid at 180°, it 
yields the dimercaptan, carbonic anhydride, and ae — 

Halogen Derivatives of 8-Naphthylamine. By A. Cuaus and 
O. Purirson (J. pr. Chem. [2], 43, 47—61).—By brominating 
B-naphthylamine, or its acetyl derivatives, only one monobromo- 
derivative is obtainable, namely, 1 : 2-bromonaphthylamine melting 
at 63° (Cosiner, Abstr., 1881, 606); this is not a neutral substance, 
as Cosiner (Joc. cit.) asserts, but is basic; its hydrochloride and platino- 
chloride are described. When it is heated with acetic anhydride, 
diaceto-1 : 2-bromonaphthalide, Cip$H,.Br-N Ac, is obtained ; this crystal- 
lises in colourless tables which melt at 105° (uncorr.) ; on heating its 
alcoholic solution with aqueous ammonia, it is converted into aceto- 
1 : 2-bromonaphthalide (loc. cit.) melting at 140°. 

1 : 3'-Dibromo-2-naphthylamine, m. p. 121° (Lawson, Abstr., 18835, 
1239), is best prepared by adding bromine (2 mols.) to a cold solution 
of aceto-1 : 2-bromonaphthalide in chloroform, warming it after a 
time on the water-bath, until no more hydrogen bromide is evolved, 
and heating the acetyl derivative which separates with hydrochloric 
acid in alcohol ; its hydrochloride is described. The acetyl derivative 
melts at 212° (uncorr.), not 208° (loc. cit.). The diacetyl derivative 
forms colourless, lustrous prisms melting at 180° (uncorr.). The 
orientation of this dibromonaphthylamine is settled by two facts; 
first, that its oxidation with nitric acid yields B-bromophthalic acid 
(1:2:5, m. p. 63°; Abstr., 1887, 668), showing that the second 
bromine atom occupies one of the f-positions in the ring which does 
not contain the NH, group; secondly, that the dibromonaphtha- 
lene obtained by removing the amido-group (see below) is not 
1: 2’-dibromonaphthalene (m. p. 75°; Abstr., 1889, 894), showing 
that the B-position occupied by the second bromine atom is 3’. 

1: 3'-Dibromonaphthalene is obtained by dissolving 1 : 3'-dibromo- 
2-naphthylamine (10 grams) in alcohol (100 grams), adding a mixture 
of sulphuric acid (12 grams) and alcohol (60 grams), cooling to 0°, 
and dropping into the agitated liquid the calculated quantity of 
sodium nitrite solution ; after a time, the retort is heated until no more 
nitrogen is evolved, water added, and the mixture distilled with 
steam, when the new compound separates from the distillate in flocks 
which may be crystallised from alcohol. It forms pale-yellow 
needles melting at 61°, and is soluble in the usual organic solvents ; it 
is perhaps identical with Jolin’s dibromonaphthalene (this Journal, 
1887, ii, 901). When oxidised with nitric acid, this dibromonaphtha- 
lene yields chiefly 4-bromoterephthalic acid (m. p. 106°), and only a 
little 3-bromophthalic acid. 

By diazotising 1 : 3'-dibromo-2-naphthylamine in the usual way, 
the corresponding diazochloride platinochloride was obtained as a 
yellow, crystalline precipitate. 

1: 2: 3'-Tribromonaphthalene forms colourless needles which melt 
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at 118°; it is little volatile with steam, sublimes in needles of the 
same melting point, and dissolves in alcohol, ether, and light 
petroleum. 

1 : 3'-Dibromo-2-chloronaphthalene crystallises in long, slender, 
colourless needles, and melts at 102° (uncorr.); when the molten 
substance is quickly cooled, the melting point rises to 104—105°. 

1 : 3'-Dibromo-2-naphthonitrile crystallises in slender, colourless, 
lustrous needles which melt at 178° (uncorr.), and dissolve in the 
usual organic solvents; it is sparingly volatile with steam; when 
heated for three days with 10 per cent. potash, it yields 1 : 3'-dibromo- 
2-naphthoic acid which crystallises in colourless, slender needles, 
melts at 245° (uncorr.), sublimes, and dissolves sparingly in water, 
but more freely in alcohol. 

3'-Bromo-1 : 2-naphthaquinone is obtained by adding a cold solution 
of the above dibromonaphthalene diazochloride in small portions to 
boiling water, and heating until no more diazo-compound can be 
detected by sodium f-naphthol-a-disulphonate; the red colouring 
matter is collected, heated with water, and the solution cooled, when 
the quinone crystallises in yellow, feathery needles which darken at 
100°, and melt with decomposition about 150°; it dissolves in the 
usual solvents when warmed, but not in sodium hydroxide solution. 
The corresponding guinol crystallises in soft, colourless needles, and 
decomposes without melting about 250°; it dissolves in warm chloro- 
form and benzene; its solutions are coloured green by sodium 
hydroxide, and violet by ferric chloride ; it reduces ammoniacal silver 
solution in the cold. These compounds are still under investiga- 
tion. 

Tribromo-B-naphthylamine, the orientation of which is being studied, 
is obtained by acting on a chloroform solution of 1 : 2-bromonaphthyl- 
amine with bromine (2 mols.) at a medium temperature, until no 
more hydrogen bromide is evolved, evaporating the solution, treating 
the residue with ammonia, and adding alcohol. It crystallises from a 
mixture of ether and alcohol in round, white, nodular aggregates, 
melts at 143° (uncorr.), and dissolves sparingly in alcohol and light 
petroleum, but freely in ether and chloroform. The acetyl derivative 
forms colourless, slender, feathery needles melting at 250—251° 
(uncorr.). The diacetyl derivative forms leaflets, and melts at 159° 
(uncorr.). 

Attempts to obtain a series of chlorine derivatives corresponding 
with the foregoing bromine derivatives failed. When chlorine is 
passed into a cold chloroform solution of aceto-1-chloro-2-naphthalide, 
a tetrachloracetochloronaphthalide, CyH,Cl-NHAc,Cl, is formed; this 
crystallises from ether or acetone in colourless prisms or needles 
which melt at 140—145° with decomposition ; it cannot be crystallised 
from alcohol or chloroform, as these solvents decompose it, evolving 
hydrogen chloride. 

l' ; 4'-Dichloro-2-naphthylamine is prepared by passing chlorine 
(2 mols.) into normal £-naphthylamine sulphate (1 part) suspended 
in 80 per cent. sulphuric acid (50 parts) until the solution has 
become lemon-yellow ; the mixture is then poured into ice water, the 
precipitated flocks washed with dilute ammonia, and crystallised 


a — ———_ se eel , lCU rel il el 


. <a 


ere R 


.- 


- | ;e 


ORGANIC CHEMISTRY. 463 


from alcohol, or distilled with steam. It crystallises from light 

troleam in long, colourless needles which rapidly become coloured ; 
it melts at 96° (uncorr.). The acetyl derivative forms large, colour- 
less prisms melting at 209° (uncorr.). When this dichloronaphthyl- 
amine is treated with sulphuric acid and sodium nitrite, it is converted 
into 1' : 4’-dichloronaphthalene (m. p. 68°), and when it is oxidised 
by dilute nitric acid, it yields 3: 6-dichlorophthalic acid, whose 
anhydride melts at 183° (uncorr.); this acid is not identical with 
that obtained from dichlorortho-xylene, as stated by Beilstein (Lehr- 
buch, 2nd edition, 2, 1160). 

2:1': 4'-Trichloronaphthaiene, melting at 69°, has been obtained, 
and is being investigated. A. G. B. 


Formation of Quinalizarin from Alizarin. By C. Gragg 
(Ber., 23, 3739—3740).—Blue-green and green dyes are formed by 
heating alizarin-blue (dihydroxyanthraquinolinequinone) with con- 
centrated sulphuric acid; the former of these compounds is found to 
be derived from the trihydroxy- and tetrahydroxy-quinones; the 
tetrahydroxy-compound may be readily purified, and is found to be 
identical with quinalizarin, to which Liebermann and Wense assigned 


the formula C.H,(OH)s<o9>CsH:(OH): [OH : CO : CO: OH = 
1:2:3:4; 3:6:4:5]. No phthalic acid is formed from the tri- 
hydroxy-derivative on oxidation. J. B. T. 


Action of Sodium Benzyloxide on Cyanocamphor. By J. 
Mincuin (Compt. rend., 112, 50—53).—When cyanocamphor is heated 
with benzyl alcohol and sodium in sealed tubes at 200°, the compound 
CN-CH,°C,H,,COOC,H, is obtained, and after crystallisation from 
ether or, better, toluene, forms transparent lamelle melting at 
70—71°. It dissolves easily in cold benzene, toluene, and xylene, 
but is less soluble in ether, and in methyl, ethyl, and propyl alcohols. 
Its rotatory power in solution in toluene is [a]y = + 42°8. When 
treated with aqueous potash, or with concentrated hydrochloric acid, 
it yields hydroxycamphocarboxylic acid, COOH-CH,°C,H,,,COOH. 

The aqueous mother liquor from the preparation of this compound, 
when treated with an acid, yields a precipitate of the acid 


CN-CH,’C,H,,COOH, 


which crystallises from ether in distinct crystals melting at 164°, 
and somewhat soluble in ether and alcohol. Its molecular rota- 
tory power in alcoholic solution is [a]p = +64° 61’. With aqueous 
potash, it yields hydroxycamphocarboxylic acid, with evolution of 
ammonia. The sodium salt, obtained by neutralising the acid with 
sodium carbonate, forms a white, gummy mass, very difficult to dry ; 
the copper salt is a green powder which contains 1 mol. H,O, and 
becomes blue when heated at 100°. The lead salt is anhydrous; the 
barium salt crystallises in needles containing 6 mols. H,O. The silver 
salt blackens rapidly when exposed to light. C. H. B. 
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Action of Cyanocamphor on Sodium Phenoxide and Sodium 
Naphthoxide. By J. Mincuin (Compt. rend., 12, 101—102).— 
Cyanocamphor, phenol, and sodium when heated in sealed tubes at 
200—220° for 24 hours yield the compound CN-CH,°C,H,°COOPh, 
a viscous, brown oil, which boils with partial decomposition at 
265—270° under a pressure of 40 mm.; rotatory power in alco- 
holic solution [a]p = +26°66. With aqueous potash, it yields 
ammonia, phenol, and hydroxycamphocarboxylic acid. The acid 
CN-CH,’C,H,,,COOH is found in the aqueous mother liquor from the 
crude product. 

B-Naphthol, under the same conditions, yields an analogous com- 
pound, which crystallises in white crystals, soluble in benzene and 
toluene, but less soluble in alcohol and ether. With aqueous potash, 
it yields ammonia, naphthol, and hydroxycamphocarboxylic acid. 

C. H. B. 

The Presence of Ethylene Linkages in Terpenes. By V. 
Marxovnikorr (Ber., 24, 67—70).—A reply to the communication of 
Wagner (Ber., 23, 2307), who attributes to the author views which 
he has never entertained. 


Kuro-moji Oil. By W. Kwasnicx (Ber., 24, 81—82).—Kuro- 
moji oil is the ethereal oil of Lindera fericia, Bl., one of the Japanese 
Lauwracee, the use of which in Europe has largely increased of late. 
It is obtained from the leaves, and has a dark-yellow colour, a sp. gr. 
of 0°901 at 18°, and a powerful aromatic smell. Its small optical 


activity is due to the fact that it is a mixture of dextro- and levo- 
rotatory constituents. By fractional distillation and treatment with 
sodium, it yields two terpenes, which have been identified by their 
derivatives as dextrolimonene and dipentene. In addition, two sub- 
stances containing oxygen are present, namely, inactive terpineol and 
levocarvole. The former has hitherto only been found in the oil of 
cardamon seeds and in kesso oil, obtained from a Japanese valerian. 
The carvole differs only from that obtained from cummin oil in 
possessing opposite optical properties. H. G. C. 


Massoyene. By R. Woy (Arch. Pharm., 228, 687—690).—The 
existence of this terpene (Abstr., 1890, 638) has been disputed by 
Wallach (ibid., 1316), who contends that the terpene described by 
the author is probably limonene, perhaps mixed with other terpenes. 
The latter obtained his results with a fraction boiling at 172°, whilst 
Wallach founds his criticism on results obtained with material boiling 
at 170—175°, the boiling point of limonene being 175—177°. The 
author hopes to publish the results of his further investigations on the 
terpenes of massoy bark shortly. a. Bs 


Ethereal Oils contained in Asafostida. By F. W. Semer 
(Ber., 24, 78—81; see also this vol., p. 322).—The second fraction 
obtained on distilling asafcetida in a vacuum, and which boils at 
80—85° (9 mm.), has a sp. gr. of 0°9721 at 15°, rotates the plane 
of polarised light —12° 30’ with a column 100 mm. in length. Its 
composition is C;H,,S,, the vapour density being found as 165 and 
164, instead of 162. The fraction is homogeneous, and boils at 
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910—212° (uncorr.) with slight decomposition under the ordinary 
pressure, and on distillation in a vacuum over small quantities of 
potassium, may be obtained as a perfectly colourless liquid boiling at 
83—84° (9 mm.). It is a bisulphide, from which zinc-dust removes 
half the sulphur, and contains a saturated and an unsaturated 
radicle. It forms a merewrochloride, C,H,,S2,2HgCl,, crystallising from 
alcohol in beautiful needles. When oxidised, it yields a deliquescent 
sulphonic acid, which has not been obtained pure. The bisulphide 
is present in the crude oil to the extent of 45 per cent. 

The third fraction, boiling at 120—130° (9 mm.), has a sp. gr. of 
10120 at 15°, and a column 100 mm. in length rotates the plane of 
polarisation —18° 30’. It decomposes on distillation under the 
ordinary pressure with evolution of most repulsive smelling gases. 
It has the composition C,,H2»S., the vapour density in an atmosphere 
of nitrogen being found to be 219 instead of the theoretical 216. It 
loses half its sulphur on treatment with zinc-dust, and is therefore 
also a bisulphide. 

Notwithstanding the similarity between the odours of oil of garlic, 
oil of onions, and asafoetida, the latter contains no trace of allyl 
sulphide. The composition of the two former oils is now being in- 
vestigated. H. G. C. 


Suberin and Cork Cells. By F. A. Friicxicer (and Gitson) 
(Arch. Pharm., 228, 690—700).—Kiigler (1884) showed that suberin 
contained an appreciable amount of fat and extracted stearic acid ; 
he also isolated the crystalline phellonic acid, which, however, does 
not belong to the fatty series. Gilson (1890) maintains that suberin 
is that part of cork texture which is insoluble in neutral liquids, and 
is not taken up either by concentrated sulphuric acid or by ammonio- 
copper oxide solution, but is dissolved by alcoholic potash, and with 
nitric acid yields suberic and other fatty acids soluble in ether and alco- 
hol. He finds the colouring matter of cork to be very soluble in sodium 
carbonate solution, which scarcely attacks suberin even on prolonged 
boiling. After treating finely divided cork with sodium carbonate, 
the suberin is extracted by a 3 per cent. alcoholic potash solution. 
The solution filtered hot gives a precipitate on cooling, which, after 
washing with water and recrystallisation from alcohol, consists 
mainly of potassium phellonate. The alcoholic filtrate freed from 
alcohol, diluted with water, and treated with hydrochloric acid, gives 
a semi-finid deposit; the decanted liquid yields glycerol. Gilson 
dissolves the deposit in ether, washes out the hydrochloric acid with 
water, expels the ether, dissolves in alcohol, and boils with potassium 
carbonate, when the addition of an alcoholic solution of magnesium 
chloride precipitates phloionic acid; the solution on further treatment 
yields suberinic acid. Kiigler gives C,H.O, as the formula for 
phellonic acid, whilst Gilson prefers CzH,,O;. The latter gives the 
melting point as 102°. When heated at 105° with hydrochloric 
acid, the anhydride CyH,,O; is obtained. Phloionic acid, CnzHyO,, is 
insoluble in cold water, but dissolves in hot water, forming crystalline 
needles on cooling; it is very soluble in alcohol, but only slightly in 
ether and in chloroform ; it melts at 62—63°. Potassium phlowonate is 
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very soluble in ether, less so in alcohol. Silver phloionate is rapidly 
decomposed in the light, whilst the corresponding phellonate is only 
slowly coloured. Magnesiwm phloionate forms a crystalline precipi- 
tate when an alcoholic solution of a magnesium salt is added to a 
solution of phloionic acid. Swberinic acid, C,;H»O;, when gently 
warmed, forms a liquid miscible with alcohol, ether, and chloroform, 
but not with light petroleem. Its alkaline salts are soluble in water 
and alcohol; in the alcoholic solution no precipitate is produced 
either by magnesium or barium acetate. When heated without 
access of air, suberinic acid gradually forms a transparent, elastic 
mass, for which no solvent has yet been found. No water appears to 
be separated ; the change appears rather to be due to polymerisation. 
Potassium suberinate is soluble in water and alcohol, but not in ether. 
The silver salt is rapidly decomposed. Gilson has observed a 
characteristic test for phellonic acid, which consists in the beautiful 
reddish-violet colour produced on moistening the acid with a very 
dilute, alcoholic iodine solution, and adding sulphuric acid (sp. gr. 1°8); 
the reaction succeeds best with potassium phellonate, and may be 
obtained with iodine in aqueous solution of potassium iodide, or with 
iodine in zinc iodide. The foregoing relates entirely to cork from 
Quercus suber. Gilson has, however, glanced at that from Ulmus 
campestris var. suberosa, and finds that this is much poorer in suberin. 
It yielded phellonic and suberinic acids, but neither phloionic acid 
nor glycerol. d. T. 


Derivatives of Homopiperidinic Acid. By W. Ascuan (Ber., 
23, 3692—370]).—Ethyl y-phthalimidopropylethylmalonate, 


C.H,0,°N-[ CH, ];;CEt((COOEt) , 


is prepared by adding powdered y-bromopropylphthalimide (11 
grams) to a clear solution consisting of sodium (1°2 grams) dissolved 
in absolute alcohol (12 c.c.), and mixed with ethyl ethylmalonate 
(11 grams), and heating the mixture for some hours in a reflux appa- 
ratus. It crystallises from petroleum in short, colourless prisms, 
melts at 62° (uncorr.), and dissolves easily in alcohol, ether, benzene, 
chloroform, and carbon bisulphide, sparingly in light petroleum, and 
is insoluble in water. 

a-Ethylhomopiperidinic acid, COOH-CHEt-[CH,];-N Hb), prepared 
by heating the above compound with hydrochloric acid at 160° in a 
sealed tube, is easily soluble in water, insoluble in alcohol and ether, 
and melts at 200—200°5° (uncorr.) with frothing. The hydrochloride 
gives an aurochloride, which forms bright yellow, oily drops, crystal- 
lises when dried in a vacuum over sulphuric acid, and is very hygro- 
scopic. The platinochloride is easily soluble. 

p-Lthylpiperidone, CHs< Gn. CLONE obtained by distilling 
a-ethylhomopiperidinic acid under 42 mm. pressure at 140—142°, 
melts at 68° (uncorr.), has an odour resembling that of coniine, and 
is very easily soluble in all the usual solvents with the exception of 
petroleum ; when crystallised from hot petroleum, it is obtained in 
thin, shining, colourless plates. The aurochloride is very hygroscopic, 
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erystallises when dried in a vacuum, and dissolves easily in all the 
ordinary solvents. The platinochloride resembles the aurochloride. 
Ethyl y-phthalimidopropylbenzylmalonate, 


C.H,0,:N-[ CH; ],"C(C;H;)(COOEt),, 


prepared in a similar way to the corresponding ethyl compound, 
erystallises from 90 per cent. alcohol in flat prisms, and melts at 
108--110°. When heated at 190—195° in a sealed tube with hydro- 
chloric acid, it is converted into «a-benzylhomopiperidinic acid, 
NH,°[CH,],-CH-(C;H;)*COOH, which melts at 195—196°, is easily 
soluble in hot water, only slightly in cold water or alcohol, and is 
insoluble in ether. It yields an aurochloride which crystallises in long, 
lemon-yellow prisms, melts at 102—103° without decomposition, and 
is very easily soluble in alcohol and ether, slightly in water; the 
platinochloride forms a microcystalline powder, decomposes on heating 
withont melting, and is sparingly soluble in water, insoluble in alcohol 


and ether. 


B-Benzylpiperidone, CH:< one oa. > wet, obtained by distilla- 


tion of a-benzylhomopiperidinic acid, crystallises from hot water in 
beautiful, thin plates of nacreous lustre, melts at 117—118°, and is 
insoluble in cold water, easily soluble in hot water, alcohol, ether, and 
benzene. The aurochloride forms viscous, oily drops, as also does the 
platinochloride ; both are easily soluble in alcohol and ether. The 
picrate forms small, short crystals, melts at 97°, decomposes at about 
150°, and is sparingly soluble in water. 

Nitroso-B-benzylpiperidone, C,~H,;ON-NO, obtained by the action of 
potassium nitrite on 8-benzylpiperidone dissolved in dilute sulphuric 
acid, crystallises from warm alcohol in beautiful, long prisms, melts 
at 61:5—62°5°, decomposes at about 100°, and is insoluble in water, 
sparingly soluble in cold alcohol and ether. When treated with 
excess of soda, nitrogen is evolved and ether extracts from the acidified 
solution a-benzyl-é-hydroxyvaleric acid ; this distils at 360°, and yields 
a-henzyl-é-valerolactone, C;,H,,O,2, which forms a colourless oil having 
an odour resembling that of camphor and peppermint. 

Ethyl +-phthalimidopropylpropylmalonate, 


C.H,0.°: N- [CH,] 3°C (C;H;) ‘COOEt, 


prepared in a similar way to the corresponding ethyl compound crystal- 
lises from methyl alcohol in oblong prisms, melts at 57° (uncorr.), 
and is insoluble in water, sparingly soluble in light petroleum, but 
easily in alcohol and ether. When heated with hydrochloric acid for 
four hours at 190°, it is converted into «-propylhomopiperidinic acid, 
COOH-CHPr-[CH, ];;NH,. The latter is soluble in alcohol, ether, 
petroleum, benzene, and water; from a mixture of water, alcohol, and 
ether, it crystallises in beautiful, colourless crystals belonging to the 
monoclinic system, a:b: c = 1°04145:1:?; B = 99° 41' 50”, and 
melts at 186° (uncorr.) with frothing and partial decomposition. 
The awrochloride is not crystalline; the platinochloride crystallises 
in thin, yellow leaflets, melts at 206—209° with frothing and decom- 
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position, and is insoluble in alcohol and ether, sparingly soluble in 
water. 


SP Prepiptpartine, CH Oe NE, obtained by distilling 


a-propylhomopiperidinic acid under 40 mm. pressure at 156°, crystal- 
lises from light petroleum in snow-white needles, melts at 59° (un- 
corr.), and is easily soluble in the ordinary solvents. The aurv. 
chloride is very hygroscopic, and forms yellow, oily drops which 
partially solidify when dried in a vacuum or over sulphuric acid. 
The platinochloride resembles the aurochloride. Both salts are very 
easily soluble in alcohol and ether. EK. C. R. 


Phenylisoxazolone. By L. Criaisen and W. Zepe. (Ber., 24, 
140—143).—Phenylisoxazolone, CO< il 


h’ is prepared by heating 


nt 

CH,CP 
ethyl benzoylacetate (1 mol.), dissolved in 8 to 9 times its weight 
of glacial acetic acid, with finely-powdered hydroxylamine hydro- 
chloride until the latter is dissolved. The greater part of the acetic 
acid is distilled off, the rest evaporated on the water-bath, and the 
product purified by crystallisation from alcohol. It melts at 147° 
with decomposition, is sparingly soluble in ether and cold alcohol, 
somewhat easily soluble in boiling alcohol, from which it crystal- 
lises in pale-yellow needles ; it dissolves in dilute alkali and alkaline 
carbonates to a yellow solution, and is not reprecipitated by carbonic 
anhydride. The alcoholic solution reduces silver nitrate, and gives 
with ferric chloride a brownish-black coloration. 

Isonitrosophenylisozazolone is prepared by allowing a mixture of 
phenylisoxazoione, dissolved in the calculated quantity of normal 
seda and excess of sodium nitrite, to drop into well-cooled dilute sulph- 
uric acid. It crystallises from hot water in bright-yellow, slender 
needles, melts at 143° with decomposition, is easily soluble in alcohol, 
ether, and acetic acid, and dissolves easily in alkalis and in alkaline 
carbonates to a light rose-red solution. ; 

Benzeneazophenylisoxazolone, C3ONO:N-NHPh or C,ONHO-N,Ph, 
is obtained by adding a solution of diazobenzene chloride to an ice- 
cold solution of phenylisoxazolone in normal potash. It crystallises 
from alcohol in small, orange-yellow prisms, melts at 166°, and is 
easily soluble in ether, acetic acid, and hot alcohol. EK. C. R. 


Imido-ethers and their Derivatives. By A. Pinner (Ber., 23, 
3820—3826).—In the hope of obtaining a new series of compounds, 
the author has investigated the action of ethyl imidobenzoate, 
HN:CPh:OEt, on ethyl acetoacetate, but finds that the chief product 
is the same as that obtained from benzamidine under similar condi- 


tions, namely, phenylmethylhydroxypyrimidine, CPh<N-G(OH) > CH: 


It is probable that the ethyl imidobenzoate is first converted into 
ethyl benzoate and ammonia, and that the latter then converts another 
portion of the imidobenzoate into alcohol and benzamidine, which 
unites with the ethyl acetoacetate. 
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Formaldehyde acts readily on a solution of benzamidine in alcoholic 
ether at the ordinary temperature (compare this vol., p. 60), and, after 
a short time, a small quantity of cyanophenine separates. On adding 
water to the solution, a viscous liquid is precipitated which dissolves 
in hydrochloric acid, but quickly separates in beautiful prisms, an 
odour of formaldehyde being also observed. The same crystals are 
obtained directly by heating the amidine and formaldehyde at 100°. 
This substance, methylenedibenzamide, CH.(NH-COPh)., melts at 
249°5°, is sparingly soluble in hot water and alcohol, and almost 
insoluble in acetone and chloroform. The first product of the reac- 
tion is probably the corresponding di-imido-compound, 


CH,(NH-CPh:NH)., 


which is decomposed by hydrochloric acid at the ordinary tempera- 
ture and by water at the boiling point, with formation of methylene- 
dibenzamide. 

The compound obtained by the action of ethyl] bromide and potash 
on dimethylhydroxypyrimidine (Abstr., 1889, 1007), to which the 


constitution CMe<N-ccony > CH was assigned, really contains the 


ethyl group combined with the nitrogen atom, and has. the formula 
CMe Be ChS>CH, corresponding with the compound described 
by E. v. Meyer (Abstr., 1881, 54), as the hydrobromide, on heating, 
remains unaltered, whilst the hydrobromides of pyrimidines contain- 
ing the ethoxy-group, such as phenylmethylethoxypyrimidine, 


CPh<Y C(O) > CE: lose ethyl bromide on heating, passing into 


the corresponding hydroxy-compounds. 

The products prepared by treating ethyl salicylate and ethyl 
cresotate with benzamidine have been partially re-examined, and it 
has been found that the phenolic oxygen has not been displaced by 
nitrogen, as on heating the product from ethyl salicylate with hydro- 
chloric acid at 130—150°, it is decomposed; the first products are 
doubtless benzamidine and salicylic acid, but these are further acted 
on, with formation of ammonia, benzamide, benzoic acid, phenol, and 
carbonic anhydride. For the constitution of this product, the author 


proposes the alternative formule :— 


: CH,—O 
‘ N:CPh fi “a \ 
OH-C,H- CN CPM or CZ_NH —CPh. 
pen * N-CPh:N” 


As already shown by Glock (Abstr., 1889, 1290), paratolylmethyl- 
hydroxypyrimidine, C:HrC<N-G(oH) >CE is readily obtained by 
the action of tolenylamidine on ethyl acetoacetate. If ethyl ethyl- 
acetoacetate be substituted for the latter, the corresponding paratoiyl- 


methylethylhydroxypyrimidine, CH C<N-G(OH) >CEt is formed ; 


it erystallises in hair-like needles, melts at 218°, and is insoluble in 
VOL. LX. 2% 
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water, sparingly soluble in cold, fairly readily in hot alcohol. Para- 
tolylmethylbenzylhydroxypyrimidine, C,,H,.N,O, forms slender needles, 
insoluble in water, sparingly soluble in boiling alcohol, readily in 
pyridine, and melts at 240°. _ Paratolylphenylhydroxypyrimidine, 
C,,HyN,O, obtained from ethyl benzoylacetate, also forms slender 
needles melting above 290°. H. G. C. 


Phenazines. By K. Eickrr (Ber., 23, 3803—3810).—An exten- 
sion of the synthesis of phenazine derivatives, described by O. Fischer 
and Hepp (Abstr., 1890, 801, 1444), to other azo-colouring matters, 
the latter being prepared by the method also given by Fischer and 
Hepp (Abstr., 1890, 908). 

Benzeneazo-a-ethylnaphthylamine crystallises from a mixture of 
ether and light petroleum in red, prismatic crystals with a bluish 
reflex, which, after frequent recrystallisation, melt higher than pre- 
viously stated, namely, at 88°. Its hydrochloride forms reddish-violet 
needles, melts at 181°, is sparingly soluble in alcohol, and partially 
dissociated by water. Benzeneazo-a-dimethylnaphthylamine is obtained 
by the action of diazobenzene chloride on a-dimethylnaphthylamine, 
and forms a scarlet syrup with a bluish reflex, which has not been 
obtained crystalline. Its hydrochloride forms thin, indigo-blue 
needles melting at 105°. 


a-Ethylamido-a-naphthaphenazine, CH.< 1 >CuH-NHEt, is pre- 


pared by heating orthodiamidobenzene and benzeneazoethylnaphthyl- 
amine hydrochloride, in molecular proportion, with double the quan- 
tity of absolute alcoho] at 140° for 5—6 hours. The separated crystal- 
line mass, which consists chiefly of the new base, is washed with water 
and dilute alcohol, and recrystallised twice from alcohol. <A larger 
quantity is contained in the liquid portions of the tube contents, and is 
isolated by precipitating with water, dissolving in dilute alcoholic 
hydrochloric acid, reprecipitating with sodium acetate, and repeatedly 
erystallising the hydrochloride. The base is insoluble in water and 
alkalis, sparingly soluble in ether, benzene, and cold alcohol, and still 
less so in chloroform, the solutions showing a beautiful, yellowish- 
green fluorescence. It separates from benzene on the addition of light 
petroleum as a yellow, crystalline powder, and sublimes in yellow, 
woolly needles, partially carbonising at the same time. Its salts 
crystallise well, and show a metallic lustre, the solution having a 
magenta colour, and readily dissociating when warmed. The hydvro- 
chloride forms garnet-red needles with a coppery lustre; the platino- 
chloride, (C,sHisN;)2,H,PtCk, is a scarlet precipitate, consisting of micro- 
scopic slender needles ; whilst the aurochloride, C,,H,sN;,HAuCk, is a 
red, microcrystalline powder, sparingly soluble in alcohol. The nitrate, 
C\sHisN;,HNOs,, crystallises from alcohol in brownish-red, slender 
needles which have a metallic lustre; and the acetyl compound, 
C\.H,N;Ac, crystallises from acetic acid in very sparingly soluble, 
straw-yellow, rhombohedral crystals. On heating with concentrated 
hydrochloric acid at 175—180°, a-ethylamidonaphthaphenazine is 
converted into ammonia, alcohol, and the a-hydroxynaphthaphen- 
azine already described by Fischer and Hepp (loc. cit.). 
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N 
a-Ethylamido-a-naphthatolazine, CoH:sMe< J >CicHsNHEt, is pre- 


pared in a manner similar to the preceding compound, 1:3:4-diamido- 
toluene being employed in place of diamidobenzene. It forms 
stellate groups of needles or golden-yellow plates, melts at 182°, and 
closely resembles the foregoing base, but is rather less soluble. The 
hydrochloride and sulphate form coppery needles, whilst the nitrate 
separates from alcohol in brownish-red needles with a bronze lustre. 
The platinochloride forms small, scarlet needles ; the awrochloride a 
scarlet, microcrystalline powder; and the acetyl compound straw- 
yellow, prismatic crystals, spariugly soluble in almost all indifferent 


solvents. - 
a-Phenylamido-a-naphthatolazine, CoH,Me<\ >CwH;-NHPh, is 


prepared from 1:3:4-diamidotoluene and benzeneazo-a-phenyl- 
naphthylamine hydrochloride (Abstr., 1890, 908); it crystallises 
with some difficulty from alcohol in slender, brass-yellow needles, 
melts at 214°, and is sparingly soluble in most solvents. The solu- 
tions are reddish-yellow, and show a strong, yellowish-green fiuor- 
escence. The salts are likewise sparingly soluble, and have a 
Bordeaux-red colour in solution. The hydrochloride forms brownish- 
red needles with a metallic lustre, which are readily soluble in 
alcohol; and the nitrate, slender, brown needles with a bronze 
lustre, which are also fairly soluble in alcohol. The plutinochloride, 
CH,;N;,H,PtCl,, forms dark-red, microscopic needles, and the awro- 
chloride a brownish-red, microcrystalline powder. 


= 


a-Dimethylamido-x-naphthaphenazine, CoHi< > CioHrNMe,, is 


prepared from orthodiamidobenzene and _benzeneazo-a-dimethyl- 
naphthylamine ; it crystallises from alcohol in slender, brownish- 
yellow needles, melts at 221°, is sparingly soluble in ether and light 
petroleum, more easily in benzene, toluene, and cold alcohol, forming 
yellowish-red solutions with a yellowish-green fluorescence. The 
base also sublimes in woolly needles, and is taken up by concentrated 
hydrochloric and sulphuric acids with a greenish-red colour, whilst 
the solution in acetic acid or dilute mineral acids is cherry-red. An 
isomeric compound has been described by Witt (Abstr., 1888, 491) as 
dimethylnaphtha-eurhodine, in which the dimethylamido-group is situ- 
ated in the benzene nucleus. The hydrochloride of the new base forms 
garnet-red needles with a coppery lustre, whilst the nitrate crystal- 
lises from alcohol in bronze-coloured needles; the sulphate forms 
coppery needles, the platinochoride and aurochloride brownish-red 
needles. 


N 
a-Dimethylamido-a-naphthatolazine, CoH:Me<) >CwHyNMe,, crys- 


tallises best from boiling alcohol, and forms brownish-yellow needles 

melting at 230°. It closely resembles the foregoing base, but is 

rather less soluble, and sublimes with partial carbonisation in 

woolly needles ; it dissolves in dilute mineral acids with a cherry-red 

colour, and in concentrated sulphuric acid with a green colour. The 
272 
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hydrochloride and sulphate form garnet-red needles with a coppery 
lustre, readily soluble in alcohol; the nitrate crystallises in slender, 
sparingly-soluble needles with a bronze lustre, and the platinochloride 
and aurochloride in brownish-red needles. 

The formation of a-dimethylamido-a-naphthaphenazine and 
tolazine proves that the «-amido-a-naphthaphenazine prepared from 
them really contains the primary amido-group, as already maintained 
by Fischer and Hepp against Kehrmann (Abstr., 1890, 1266, wie 

H. G. C. 


Oxidation of Phenylmethyltriazolecarboxylic Acid ; Pheny].- 
triazoledicarboxylic Acid and the Constitution of a-Phenyltri- 
azolecarboxylic Acid. By J. A. Brapiy (Ber., 23, 3785—3789).— 
In the author’s previous communication (Abstr., 1890, 1165), the 
preparation of the acid potassium salt of phenyltriazoledicarboxylic 
acid by the oxidation of phenylmethyltriazolecarboxylic acid was 
described. All attempts to obtain the free acid have been without 
success, as it loses carbonic anhydride so readily, forming 2-phenyl- 
triazolecarboxylic acid. The salts also, with the exception of the 
normal potassium salt, and probably also the normal sodium salt, 
readily undergo the same decomposition when boiled. The normal 
potassium salt is extremely soluble in water, as are also the calcium 
and barium salts. The potassium ammonium salt, obtained by dissolv- 
ing the acid potassium salt in ammonia and adding alcohol, is an 
amorphous, very soluble mass which is decomposed at 100°. The 
silver salt, C.N;Ph(COOAg), + $H,0 (?), is a white, amorphons, 
sparingly-soluble, voluminous precipitate which is partially decom- 
posed at 100°; the water of crystallisation being evolved at 80°. 
The copper salt, C,N;Ph(COO),.Cu + 4H,0, is sparingly soluble in 
water, and crystallises in small, blue needles which lose their water at 
100°, simultaneously undergoing further decomposition. 

The dimethyl salt, C,N;Ph(COOMe),, is prepared by the action of 
methyl iodide on the silver salt ; it crystallises from alcohol in hard, 
laminated crystals, or very slender, elastic needles, and melts without 
decomposition at 167°. The diethyl salt, C,N;Ph(COOEt),, crystal- 
lises from solution in a mixture of ether and light petroleum in 
slender, elastic needles melting at 81°5°. 

From the above formation of «a-phenyltriazolecarboxylic acid, it 
might have a constitution represented by either of the following 
formule :— 


PhN'N PhN-N. 
be 


coon-b:n7 CH F  b:n>C COOH: 

In order to decide which of these is correct, the formyl compound 
of dicyanophenylhydrazine (Abstr., 1885, 980) was boiled with 
alcoholic potash, ammonia being given off. On adding water, eva- 
porating off the alcohol, and adding hydrochloric acid, a brown, 
crystalline mass was obtained, which, on purification, was found to be 
identical with a-phenyltriazolecarboxylic acid. The condensation of 
formyldicyanophenylhydrazine in all probability takes place in the 
following manner :— 
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PhN-NH-CHO Ph-N-N 
= I ° 
NC-C:NH No-G:no CH + H:0, 


the cyanogen group being then converted into carboxyl. The acid 
must therefore have the first of the formule given ates “oa 

Nicotine. By A. Pinyer and R. Wotrrenstein (Ber., 24, 61— 
67).—When nicotine is mixed with platinum sponge and such a 
quantity of hydrogen dioxide that 3 atoms of active oxygen are pre- 
sent for each molecule of the base, and the whole allowed to remain 
for several weeks, the nicotine odour completely disappears. The 
liquid is then evaporated at 40—50° in a vacuum, and the pale-yellow 
syrup extracted with alcohol. After evaporating off the latter in a 
vacuum, and allowing the residue to remain in an exsiccator, it 
solidifies to a crystalline, deliquescent mass very soluble in water and 
alcohol, insoluble in ether. It is a base, most of the salts of which are 
syrups, but the platinochloride and picrate have been obtained in crystals, 
The former is prepared by adding platinic chloride to a mixture of 
the base with a little hydrochloric acid, allowing to remain for two 
days, and collecting the granular, crystalline, orange-red salt. This 
is soluble in hydrochloric acid, is reprecipitated by soda with par- 
tial decomposition, and has the composition C,H,,.N,0,H.PtCl,. 
The picrate, CH ,,N,0,2C,;H;N;0;, is formed by adding an excess of 
a saturated solution of picric acid to an aqueous solution of the base, 
and forms slender, seemingly rhombic needles melting at 154—158°. 
The base has, therefore, the composition CjyH,,N,O, being formed 
from nicotine by the substitution of one atom of oxygen for two atoms 
of hydrogen, and may be termed for the present oxynicotine. It is 
not volatile in a current of steam, is scarcely acted on by aqueous 
potash, and has physiological properties resembling, but much feebler 
than, those of nicotine. On oxidation with potassium permanganate, 
it is converted into nicotinic acid. 

Attempts were made to obtain evidence of the presence of imido- 
groups in nicotine by treating it with nitrous acid, acetic anhydride, 
and benzoic chloride in alkaline solution, but without any definite 
result. Acetic anhydride does act on nicotine at 150—170°, but the 
nature of the product is not yet ascertained. Benzoic chloride in 
alkaline solution does not act on the nicotine, but is simply converted 
into benzoic anhydride. By the action of benzoic chloride on the 
base itself at the ordinary temperature or at 100°, a product is formed 
which, however, does not seem to be a benzoyl derivative of nicotine, 
and is not identical with the additive product of 2 mols. of benzoic 
chloride and nicotine obtained by Will (Annalen, 118, 206). These 
products are being further investigated. H,. G. C, 


Solanidine of Potato Sprouts. By A. Jorissen and L. Grose 
JEAN (Chem. Centr., 1890, ii, 788; from Bull. Acad. Belg. [3], 19, 
245).—By extracting the young sprouts of potatoes with ether, re- 
crystallising the residue of the ether extract from alcohol, dissolving 
in a mineral acid, precipitating with alkali, and finally recrystallising 
from ether, a substance is obtained which is identical with the solan- 
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idine obtained from solanine. It crystallises in long, white, silky 
needles, is nearly insoluble in water, soluble in alcohol, very soluble in 
ether, and melts at 208°. It is alkaline to litmus, has a sharp, bitter 
taste, and combines with acids to form salts. If the solution of the 
base in acetic acid be concentrated on the water-bath, concentrated 
hydrochloric acid and a little ferric chloride added, and the mixture 
then evaporated to dryness, a violet coloration is produced. About 
15 grams of the base is obtained from 100 grams of the fresh 
sprouts. J. W. L. 


Metallic Derivatives of Cupreine. By A. C. Ovupemans, Jun. 
(Rec. Trav. Chim., 9, 171—183).—The sodium and potassium com- 
pounds of cupreine separate as crystalline scales when a solution of 
the alkaloid in slight excess of the corresponding hydroxide is sub- 
jected to cold. The separated scales are dried by a filter pump, 
washed rapidly with strong alcohol, and placed in a desiccator over 
potassium hydroxide for some time. Potassium cupreine, CijyH»KN,O, 
+ 8H,O, forms acicular crystals or hexagonal scales. Sodium 
cupreine, C,,H.,.NaN,O, + 5H,0 and + 8H,0, forms large scales 
which are greasy to the touch. The potassium compound appears to 
be more soluble in mixtures of aqueous and alcoholic alkalis than the 
sodium derivative. 

In contradistinction to Hesse, who denied the existence of an am- 
monium derivative of cupreine, the author states that the alkaloid 
dissolves easily in concentrated ammonia solution, to a smaller extent 
in weaker solutions, and inasmuch as the specific rotatory power of 
such solutions is similar to that of like solutions of the sodium deri- 
vative, he concludes that an ammonium compound does exist. Solu- 
tions of lithium hydroxide and of barium hydroxides also dissolve 
cupreine. All the metallic derivatives of cupreine assume an orange 
or brick-red colour after prolonged drying or on heating above 120°. 

Hesse having proved that cupreine behaved as a phenol in which 
hydrogen may be displaced by a metal, the author has investigated the 
influence such replacement has on the specific rotatory power of the 
alkaloid, in order to determine if the alkaloid and the base combined 
molecule for molecule, in which case an excess of base ought not to 
affect the specific rotatory power to any great extent, and he publishes 
very complete tables of the specific rotatory power of the alkaloid in 
both aqueous and alcoholic solutions of potassium and sodium hydrox- 
ides, in aqueous solutions of lithium and barium hydroxides, and in 
ammonia solution. 

The results of the observations are as follows :—1. Approximately 
the same values obtain for the sp. rot. power of cupreine for similar 
concentrations of alkaloid and either potassium, sodium, lithium, and 
barium hydroxides in aqueous solution, but in the case of the am- 
moniacal solution the rotatory power has a higher value, and differs 
in the values obtained from its solution in fixed alkalis in the fact 
that an increased strength of ammonia solution augments the sp. rot. 
power. 2. The sp. rot. power of the alkaloid diminishes inversely with 
the amount present in the alkaline solution, and also with the amoun 
of alkaline hydroxide present. 3. The highest values for the sp. rot. 
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power are obtained when the amounts of alkaloid and of hydroxide asso- 
ciated are approximately those represented by their molecular weights ; 
in this respect cupreine is analogous to quinamine and conquinamine 
in acid solution. It is to be noted that the values obtained in alka- 
line alcoholic solution are much higher than those in aqueous solution, 
and that in this case additional alkali increases the rotatory values. 
The mean rotatory power for 1 mol. (in milligrams) of cupreine in 
20 e.c. of water with 1—2 mols. (in milligrams) of alkaline hydroxide 
is about —205°. T. G. N. 


Dextrococaines. By A. Deckers and A. Ernnorn (Ber., 24, 
7—12; compare Abstr., 1890, 649, 913).—By the action of cinnamic 
chloride on methyldextroecgonine at 150—160°, the latter is con- 
verted into methylcinnamyldextroecgonine, 


C;NH-Me-CH(O-CO-CH:CH Ph):CH.COOMe. 


When the product is poured into water, some cinnamic acid is pre- 
cipitated ; the filtrate is made alkaline with potassium carbonate, and 
the alkaloid extracted with ether and purified by conversion into the 
hydrochloride. When precipitated from the latter, it forms an almost 
colourless oil which soon solidifies to long, radially grouped prisms 
melting at 68°. A 2°11 per cent. alcoholic solution in a 200 mm. tube 
rotates the plane of polarisation +2°. The hydrochloride, 


C,,H.;NO,,HCIl, 


crystallises from hot water in white needles melting at 186—18s’; 
the platinochloride, (CigH2;NO,)2,H,PtCl,, from alcohol in small, pale- 
yellow needles melting at 208—210°; and the awurochloride, 
C,,H.,NO,,HAuCl,, in orange needles melting at 164°. The hydro- 
bromide, C,,H.,NO,,HBr, forms small needles melting at 209°, and the 
nitrate, CyoH.;NO,HNO;, beautiful, long needles melting at 197°. 


Cinnamyldeatroecgonine, 
C;NH;Me:CH(0-CO-CH:CHPh)-CH.-COOH, 


is prepared by the action of cinnamic chloride or anhydride on 
dextroecgonine, and forms an oil which only solidifies after a long 
time, and then crystallises from hot water in badly-developed crystals. 
The hydrochloride, C\sH»NO,,HCI, crystallises in white needles which 
darken at 228° and melt with decomposition at 236°, whilst the 
platinochloride forms pale-yellow needles which melt with decomposi- 
tion at 223°. 
Methylisovaleryldextroecqgonine, 


C;NH;Me-CH(0:CO:C,H,)-CH.-COOMe, 


is prepared in the same way from isovaleric chloride and methyl- 
dextroecgonine at 112—114°, and forms a transparent oil, a 2°01 per 
cent. solution of which rotates the plane of polarisation +1°02° in a 
200 mm. tube. The hydrochloride, C\sH,,NO,,HCI, and the nitrate, 
C,;H.;NO,, HN O,, form small, nacreous plates melting at 192° and 163° 
respectively ; the platinochloride, (C,\;H.;NO,)2,H,PtCl,, crystallises in 
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lemon-yellow needles melting at 202°, and the awrochloride in pale- 
yellow needles melting at 88°. Isovaleryldextroeegonine, C,,H.;NO,, 
obtained by acting on dextroecgonine with isovaleric chloride, and 
treating the hydrochloride thus formed with silver oxide, crystallises 
from a mixture of methyl alcohol and ether in small needles melt- 
ing at 224° with decomposition. The hydrochloride, C,sH,,NO,,HCI, 
forms small, lustrous needles which darken at 206° and melt at 
236°; the platinochloride, (C\,He:NO,)2,H2PtCl,, cxyetaliions 3 in orange 
prisms melting at 216°. 
Dimethylorthophthalyldideatroecgonine, 


C,H,:C,0.[0 CH(C,NMeH;)-CH,COOMe],, 


is formed by heating equal weights of orthophthalic chloride and 
methyldextroecgonine at 150—160°. Jt is a reddish oil, and forms 
salts, of which only the hydriodide, C,,H3,N2,03,2HI, has been obtained 
crystalline. Orthophthalyldideatroecgonine, C2,Hs,N.0., prepared from 
dextroecgonine by the action of phthalic anhydride, is also an oil; 
its hydriodide, C».H3,N,0,.2HI, forms yellowish, badly-developed 
crystals melting at 103°. H. G. C, 


Ptomaines formed in the Cultivation of the Swine Fever 
Bacillus. By E. A. v. Scuweinirz (Chem. Centr., 1890, ii, 759—760; 
from Med. News, September 6th, 1890).—The bacillus of swine fever 

was cultivated in peptone broth at 37°. The broth was afterwards 
acidified with hydrochloric acid, concentrated on the water-bath, the 
residue extracted with 98 per cent. alcohol, and the extract precipi- 
tated with mercuric chloride solution. The precipitate, suspended in 
water, was treated with hydrogen sulphide, and in the filtrate cada- 
verine, a primary amine of unknown composition, and an alkaloid, 
the platinochloride of which had the formula C,H;,N,PtCl, were 
found. The free base could not be isolated; the hydrochloride 
forms a syrup soluble in alcohol. If the broth containing the 
bacillus cultivation be treated with excess of alcohol, an amorphous 
precipitate is formed which dissolves in water. By repeatedly pre- 
cipitating this and redissolvi ring it several times, an albumose 1s sepa- 
rated which may be obtained in a crystalline form by concentrating 
in a vacuum over sulphuric acid. Neither this nor the above- 
mentioned base has poisonous properties. 

By treating the broth, after cultivation, in the manner described 
by Brieger and Frinkel, an albumose of properties corresponding 
with the toxalbumoses is obtained, which also is without poisonous 
properties when subcutaneously injected into the guinea pig. 

J. W. L. 


Egg Albumin free from Ash. By E. Harwnackx (Ber., 23, 
3745—3752, compare Abstr., 1890, 272).—The author gives further 
details of the method employed tor the preparation of pure albumin 
free from ash by treatment of the copper derivative with concen- 
trated potash. The albumin so obtained is soluble in boiling water ; 
the addition of alcohol causes no change, but neutral salts. imme- 
diately produce a flocculent precipitate. On heating the moist pre- 
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ration under water, it melts before dissolving. Ammonium sulphate 
yields a crystalline albumin derivative, which, however, only contains 
about 5 per cent. of albumin. 

Albumin reddens blue litmus-paper, and is not precipitated from 
solution by many organic acids, such as formic acid, acetic acid, 
tartaric acid, citric acid, or lactic acid. The precipitate caused by 
most mineral acids consists of unaltered albumin, as is proved by 
the fact that after filtration and washing it is soluble in water. 

Alkalis prevent the precipitation of albumin by neutral salts. 

Free albumin, even in presence of moisture, shows no tendency 
to ferment or decay. 

The paper closes with a discussion of the part piayed by albumin 
in the animal economy. J. B. T. 


Compound of Gelatin and Metaphosphoric Acid. By 
R. Lorenz (Pfliiger’s Archiv, 47, 189—195).—It was thought in- 
teresting to investigate the proportion of metaphosphoric acid in the 
precipitate produced by adding that acid to solutions of gelatin, in 
view of recent researches by Kriiger on the relation of gelatin to bases. 
There was some difficulty in obtaining a precipitate which could be 
readily collected and washed, especially with A-gelatin, that is, gelatin 
which has been rendered non-gelatinisable by prolonged boiling. In 
three different preparations of ordinary gelatin (gelatin «), the per- 
centage of phosphoric anhydride was respectively 7°5, 5°3, and 6:1. 
It was found that this was probably due to the length of time during 
which the washing was continued; prolonged washing with water 
dissolving out more and more phosphoric acid. The same prepara- 
tion was analysed at intervals with the following results :— 


After 2 days’ washing, 7°1 per cent. of P.O;. 
6° 


PP 10 9 4 ” ” 
; r.Q 

%° 22 %° v 8 ”° %9 
35 ” 4°5 “99 ” 


Estimation of the phosphoric anhydride in two preparations made 
from B-gelatin gave respectively 6-9 and 8°35 per cent. 
W. Dz. #H. 


Metaphosphoric Acid in the Nuclein of Yeast. By L. Lresrr- 
MANN (Paliiger’s Archiv, 47, 155—160).—The author has previously 
stated (Abstr., 1888, 510, 1889, 1021) that metaphosphoric acid can 
be separated from nuclein ; the present paper relates to the prepara- 
tion of the barium salt of the acid from acid extracts of yeast nuclein. 

The following results of elementary analyses of three preparations, 
are considered sufficiently near to the percentages calcalated from the 
formula to support the author’s previous contention. 


I. II. ITI. By calculation, 
i. wrgacies 38°61 37°33 40°73 46°44 
are 53°26 53°11 59°25 53°56 
W. Dz. H. 


Action of Hydrofluoric Acid on Diastase. By J. Errronr 
(Bull. Soc. Chim. [3], 4, 627—632).—Hydrofluoric acid in amounts 
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varying from 5—10 milligrams per 100 e.c. of malt infusion exercises 
a marked influence in the conservation of the diastatic properties of 
the infusion, and this is probably due to the retarding influence of 
the acid on the development of the lactic and butyric fermentations 
which cause coagulation of the diastase (see p. +88). 

In presence of these small quantities of hydrofluoric acid, the 
degree to which the hydrolysis of starch paste by malt infusion can be 
carried is augmented, and the most favourable temperature for such 
is 30°. 

Similar results obtain in the case of worts derived from raw grain. 
Numerous experimental data are given. T. G. N. 


Myohematin. By 8S. M. Copeman (Proc. Physiol. Soe., 1890, 
22).—By treating defibrinated and slightly diluted blood with a 
small quantity of minced muscular tissue, and subsequently keeping 
the mixture at 38° for nearly three weeks contact with the air being 
prevented, a form of myohematin is produced of which the spectrum 
resembles that figured by MacMunn, except for a slight difference in 
shading of the band nearest the violet. It is easily distinguishable 
from hemochromogen and hematoporphyrin. On heating to near the 
boiling point, the bands disappear, becoming visible again on cooling, 
as observed in the case of MacMunn’s modified myohematin. 

Similar experiments carried out with small quantities of hepatic 
and other tissues macerated in blood resulted in the formation of 
alkaline hematin only, instead of a form of histo-hematin. 


W. D. H. 


Physiological Chemistry. 


In what Form is Iron Absorbed? By C. A. Socrn (Zeit. 
physiol. Chem., 15, 93—139).—Experiments were performed in three 
cases on dogs ; the iron contained in yolk of egg, the food selected, 
was estimated ; the feces and urine were then examined for iron, and 
the amount found there in two out of the three cases was much 
greater than in the food. From these experiments, the conclusion is 
drawn that a simple comparison of the amounts of iron ingested and 
excreted affords no trustworthy data in the solution of questions 
relating to the metabolism of iron. 

Mice were then selected as the animals on which the remaining 
experiments were performed. They lived normally when fed on yolk 
of egg, from which the conclusion is drawn that the organic iron-con- 
taining compounds (hematogen) in that article of diet are assimil- 
able ; this was supported by the fact that the iron excreted was less than 
that ingested. Mice fed on artificial diets constructed of iron-free pro- 
teids, carbohydrates, and fat soon died ; but they died equally soon if 
inorganic or organic compounds of iron were mixed with this diet. 
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From this, the conclusion is drawn, that a life-sustaining artificial 
diet, although apparently containing all that is necessary, cannot yet 
be constructed. 

Among other conclusions arrived at are the following :—Filtered 
urine of animals fed on normal diet contains only traces of iron ; serum 
albumin prepared from hemoglobin-free serum contains no iron. 

W. D. H. 

Influence of Muscular Work on Proteid Metabolism. By 
0. Krummacuer (Pfliiger’s Archiv, 4'7, 454—468).—Argutinsky (this 
vol. p. 350) found that excessive muscular work produced in himself 
an increase in the output of nitrogen, derived presumably from an 
increase in the destructive metabolism of the proteids of the body. 
In case this should have been due to an idiosyncrasy, it was deemed 
necessary to repeat the experiments. The present paper is an account 
of such an experiment carried out on the author’s own person; full 
details are given. The general conclusion is the same as that of 


Argutinsky. W. Dz. H. 


Fate of Morphine in the Animal Organism. By EK. Tavser 
(Chem. Centr., 1890, ii, 666—667 ; from Arch. experim. Path. Pharm., 
27, 335).—Since the researches into the change or otherwise which 
morphine endergoes in the animal organism, which have been under- 
taken by different workers, have led to contradictory results, the 
author has both added the alkaloid to blood directly, and has injected 
it subeutaneously into a dog. From the blood, 95 per cent. of the 
alkaloid was recovered by the following method :—The blood was 
coagulated by the addition of acetic acid, and the coagulum washed 
with acidified water until colourless. The filtrate was then precipitated 
with lead acetate, the precipitate washed with water followed by 
alcohol, the alcohol distilled off, the lead precipitated as sulphide, the 
filtrate evaporated, the residue extracted with alcohol, the alcohol 
again distilled off, and the residue extracted with a little water. 
From this solution, the morphine is precipitated with sodium hydrogen 
carbonate. An allowance of 1 milligram must be made for the 
morphine which remains in solution. In another experiment, 
16 grams of morphine hydrochloride was subcutaneously injected 
into a dog during ten days, after which 0°512 gram of morphine was 
found in the feces. J. W. L. 


Fate of Peptone. By L. E.Suors (J. Physiol.,11,528—560).—There 
is no doubt that peptone absorbed from the alimentary canal undergoes 
during the process of absorption a reconversion into ordinary proteids. 
Hofmeister (Zeit. physiol. Chem., 5) considered that the leucocytes of 
adenoid tissue and of the blood, but more especially of the lymph, 
had the power of effecting this change. Heidenhain (Pfliger’s 
Archiv, 43, Supplemental No.) showed, however, that the amount of 
and percentage of proteid in chyle will not account for the large 
quantities of proteid absorbed, and he calculated that if the transfor- 
mation were effected by leucocytes, 20 grams of dry cell substance 
would have to fix and transform 274 grams of dry proteid (compare 
Neumeister, this vol., p. 233). In the present research, the questions 
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especially investigated were the fate of peptone when introduced 
directly into the lymphatic channels, and by experiments on lymphatic 
glands, whether lymph cells can assimilate peptone or not. The 
word peptone as used here includes the small admixture of albumoses 
present in the preparation used (Griibler’s). The method of detect- 
ing peptone was with slight modifications that already used by 
Neumeister. The animals used were dogs. It was found that 
peptone, when injected into the blood stream, rapidly reappears in 
the urine, but that when the renal vessels are ligatured, it disappears 
from the blood, and passes into (is secreted into, Heidenhain) the 
lymph. When peptone is injected into the ligatured bile-duct, it 
also reappears in great measure in the lymph ; some of it, however, 
passes into the blood, and finally (with a small amount of bile pig- 
ment) into the urine. From the lymph in the tissues, the peptone is 
gradually carried to the thoracic duct, and then enters the blood 
again. In this course it must enter lymphatic glands, and as a large 
percentage is ultimately recoverable in the urine, it suffers little or 
no transformation by the lymphatic leucocytes. When peptone (in 
these experiments dissolved in the lymph serum obtained from the 
thoracic duct of the same animal) is injected directly into a lymphatic 
vessel in the lower limbs, it is for a time recoverable as such in the 
lymph of the thoracic duct. This lymph must have passed through 
lymphatic glands; in fact, the anatomical relation of these glands 
to the vessels was accurately determined by injection of sodium 
sulphindigotate. The cells of lymphatic glands have, therefore, not 
the power of assimilating peptone. It was also found that the cells 
of the liver and spleen take no part in the transformation of peptone. 
The general conclusion is therefore drawn*that this is normally 
brought about by the epithelial cells of the mucous membrane of the 
alimentary canal. Heidenhain, under whose superintendence this 
work was done, believes that five minutes is the length of time 
necessary for the passage of fluid through these cells, and that this 
is sufficient for the accomplishment of the transformation. 
W. D. H. 

Cutaneous Pigment as an Antecedent of Hemoglobin. By 
S. Detérine (Proc. Physiol. Soc., 1890, 27—34).—Although chlorophyl! 
and hemoglobin bear so many resemblances to one another, light is 
an essential factor in the production of the former, but as red blood cor- 
puscles are formed in parts of the body not exposed to light, it would 
seem not to be so in that of the latter. The influence of sunlight in 
the production of melanin in the epidermis afforded at one time no 
key to the explanation of this difference, as melanin, like other animal 
pigments, was considered to have its origin in hemoglobin. 

It having been shown, however, that hemoglobin is decomposed in 
the liver, the iron being retained by the liver cells, and probably 
used for the formation of new hemoglobin, attention was directed to 
the way in which the rest of the pigment was reproduced. The 
examination of melanotic tumours gave a clue to the question, and 
the facts collected in support of the view that melanin (formed in the 
skin under the influence of light) is the precursor of hemoglobin, arc 
the following :— 
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Although the production of melanin is often increased in the skin 
under the influence of certain stimuli, it gradually disappears when 
these stimuli cease to act. It must be transformed into some 
colourless product, which must pass either towards the surface or 
into the deeper tissues. Instances of such stimuli are luminous heat 
(sunburn), chemical irritants (mustard poultices), mechanical stimuli 
(scratching), pregnancy, certain pathological states, &c. The pig- 
ment deposited is in the deep layers of the rete Malpighi. Melanin is 
never produced when the epidermis is absent. The pigment can, 
moreover, be traced to the lymphatics in the true skin. 

There are certain conditions in which the formation of melanin is 
lessened ; absence of heat and light; when the skin is inactive, or 
atrophied, as over scars, or its nerves divided or diseased as in the 
patches: of leprosy, and in the complex state of things present in 
albinism. Imperfect production of cutaneous pigment is, moreover, 
often, if not always, associated with diminution in the hemoglobin 
of the blood. 

The following facts show that melanin is developed not from 
hemoglobin, but independently of it:—(1) Melanin appears in many 
embryonic parts before any blood is formed. (2) In the adult, parts 
removed from all blood vessels, such as the crystalline lens, may 
become deeply pigmented. (3) The amount of melanin in the skin 
is not proportional to the amount of blood circulating through or 
extravasated into the subjacent tissues. The conclusion is therefore 
drawn that melanin is elaborated in certain epithelial cells, like pro- 
ducts of glandular activity out of lymph, and is not a derivative of 
hemoglobin. 

The next.series of facts deal with the fate of melanin. When the 
skin is deeply pigmented as in negros, some, but a very small portion, 
of the melanin passes into the superficial layers of the epidermis, and 
so reaches the surface. The greater part of the pigment, as is well seen 
in pathological specimens, passes into the lymphatics of the cutis 
vera, in some cases so much so as to partially obstruct them. Other 
forms of obstruction, as the pressure of tumours, will cause similarly 
a natural injection of the lymphatics with melanin. Under normal 
circumstances, however, this is not visible, as the melanin seems to 
be dissolved, and is absorbed and removed in a colourless form. This 
may be constant or intermittent; the most important conclusion 
arrived at, however, is that ultimately it is used in the formation of 
new hemoglobin. The production of pigment in the skin should be 
limited by the accumulation of precipitated melanin in the rete. Such 
accumulation, as in negros, diminishes the intensity of the light 
reaching the deepest and most active parts of the epidermis, and 
therefore regulates the amount of normal stimulus acting on the cells. 

W. D. H. 

Effect of Peptone on the Clotting of Blood and Lymph. 
By L. E. Suore (J. Physiol., 11, 561—565).—After rapid injection of 
peptone into the blood, that fluid, and also the lymph, if withdrawn 
within an hour after the injection, do not clot (Schmidt-Mulheim, 
Fano). In the present research, it was found that slow injection of 
peptone into the blood does not prevent, or only very slightly, its 
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coagulation when withdrawn, but that the lymph has no tendency to 
clot. 

In experiments made with lymph out of the body, it was found 
that the addition of considerable quantities of peptone solution had 
no anti-clotting power, but that the addition of mere traces of peptone 
to the lymph prevented its coagulation. W. D. H. 


Action of Leech Extract on Blood. By W. L. Dicxtysoy 
(J. Physiol., 11, 566—572).—The general properties of the extract of 
the anterior part of the medicinal leech which as Haycraft sbowed 
(Proc. Roy. Soc., 36) possesses a strong anti-clotting action on blood 
are the following :—It is neutral to litmus paper; its specific gravity 
is not appreciably higher than that of the medium used for extraction. 
Boiling causes no precipitate, and no loss of activity. Alkalis cause 
no precipitate. A trace of acetic acid causes cloudiness readily 
soluble in excess. Strong acetic acid causes no precipitate in salt-free, 
but a copious cloud in salt-saturated, extracts. Nitric acid in the 
cold causes a precipitate soluble on boiling, and reappearing on 
cooling. Saturation with ammonium sulphate causes a precipitate, 
after which no proteid remains in solution; saturation with magnesium 
sulphate or sodium chloride, on the other hand, causes no precipitate. 
If all salts are removed from the extract by dialysis, there is no preci- 
pitate produced, and no loss of power. Copper sulphate, lead acetate, 
and mercuric chloride give precipitates insoluble in excess of the 
reagents. Copper sulphate and potash give a pink (biuret) reaction. 
Alcohol] causes no loss of the activity of the extract. 

The leech extract, therefore, contains a proteid having some features 
in common with Kiihne’s proto-, and others with deutero-albumose. 
The albumose precipitated by ammonium sulphate has ail the anti- 
clotting power of the original extract; the extract minus the albu- 
mose has no such powers. Hence, probably the albumose is itself the 
active principle. 

Clotting in plasma obtained from blood, prevented from coagulating 
by admixture with leech extract (either intravenously or after it is 
shed), cannot be induced by carbonic anhydride or by dilute acetic 
acid; it can, however, always be induced by a sufficient quantity of 
fibrin ferment. Such plasma gives no precipitate on cooling. 

Fibrin soaked in leech extract fails to yield ferment when subse- 
quently treated with 8 per cent. sodium chloride solution. The 
extract, however, still contains cell-globulin. Cell-globulin prepared 
from lymphatic glands by Halliburton’s method (Abstr., 1888, 974) 
retains all its properties, except its fibrinoplastic power, when treated 
with leech extract. This is regarded as an argument in favour of the 
non-identity of the cell-globulin and fibrin ferment. W. D. H. 


Transformation of Hemoglobin in the Bile. By W. Fiteanr 
(Chem. Centr., 1890, ii, 790; from Arch. Path. Anat., 121, 605).—In 
view of the researches of Wertheimer and Meyer (Abstr., 1889, 636), 
the author was led to repeat some experiments previously undertaken 
by him, but these were now made on the living animal instead of 
immediately after death. The earlier experiments with phosphorus, 
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arsenic, antifebrin, and glycerol were repeated, and hemoglobin was 
again found in the bile of rabbits and dogs, although not in large 
quantity. J. W. L. 


Excretion of the Digestive Ferments from the Animal. By 
J. Benperski (Chem. Centr., 1890, ii, 791; from Arch. Path. Anat., 121, 
504—597).—The author has determined that a substance is always 
present in normal urine which dissolves fibrin in presence of an 
acid, and that it is destroyed at a boiling heat. The quantity varies 
considerably with different persons when in health, and consequently 
the variation in the amount of this substance in illness cannot 
have any importance, at least for diagnostic purposes. The author 
names it wropepsin. The presence of pepsin in urine must not there- 
fore be considered indicative of the excretion of peptone by the 
animal, but of the formation of uropepsin in the urine. 

In healthy urine, a trypsin is foand which varies in quantity, and 
may be increased, or altogether wanting, in cases of disease. The 
author does not consider it identical with the pancreatic ferment. 
It differs from the latter in that it is not destroyed by boiling. It 
has been named wrotrypsin. 

An amylolytic ferment occurring in urine, and which is similar to, 
but not identical with, the ferment ptyalin, has been named wyo- 
ptyalin by the author. 

In animal sweat, another ferment occurs which behaves like 
uroptyalin with starch, and is named hidroptyalin by the author; it 
is an altered ptyalin. 

Trypsin was not found in sweat, but a pepsin was observed which 
had an activity intermediate between that of pepsin and uropepsin. 


J. W. L. 


Excretion of Uric Acid and Nitrogen in cases of Leuczemia. 
By C. Bontanp and H. Scuurz (Pfliiger’s Archiv, 47, 469—509).—Three 
cases of leuceemia are described with clinical details; most attention 
was devoted, however, to an examination of the urine and a com- 
parison of the excretion of uric acid and of nitrogen with that of 
normal individuals on the same diet. An absolute increase of the 
output of uric acid was seen in all three, but more especially in two 
of the cases. Pott gives the relation of uric acid nitrogen to total 
nitrogen in health as 1 to 19°7. In the three cases of leuczemia, the 
proportion was respectively 1 to 9°4, 1 to 12°8, and 1 to 244. In this 
last case, there was a good deal of fever which no doubt produced a 
greater proportional output of total nitrogen than of uric acid. 

The following are the mean numbers obtained :— 


Total Proportion of uric acid 
nitrogen. Uric acid. _ nitrogen to total nitrogen, 
Normal _- 0°65 grams 1: 19°7 
Case 1 131 grams 15 __,, lL: 94 
7 O68, 1: 12°8 


” 


O¢ 
145 - se 1: 24°4 
W. Dz. H. 
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Calcium Salts in Urine. By G. Hopps-Seyizr (Zeit. physiol, 
Chem., 15, 161—178).—A large number of observations on the 
quantity of calcium salts in the urine of numerous hospital patients 
are recorded. The special point investigated is the influence of rest 
and muscular movement on the amount of these salts in the urine, 
It was found that rest in bed produces a great increase in the output 
of these salts. This is especially noticeable in children and young 
people. On these rising from bed and resuming activity, the output 
sinks to the normal, which is stated by Neubauer (J. pr. Chem., 67, 
65) to be 0°33 gram of calcium phosphate per diem. 

Neubauer’s method of estimation was used in the present analyses, 
Reckoned as calcium phosphate, the daily output in those lying in 
bed was found to average 0°721, while in those who were not confined 
to bed it was 0°37 gram. An exception to this occurs in febrile disorders, 
where there is a diminished excretion of calcium salts ; this is doubtless 
in part dependent on the small amount of food taken. Injection of 
calomel in syphilitic patients was found to lead to an increased 
output of calcium salts in the urine. W. D. H. 


Urine and Blood in a Case of Melanotic Sarcoma. By F. 
Horrr-Sevter (Zeit. physiol. Chem., 15, 179—188).—The case of 
melanotic tumour from which specimens of blood and urine were 
obtained was a hemorrhagic one, and thus fairly large quantities of 
blood were collected. 

Analysis of the blood, performed in the usual way, gave the 
following results :— 

1000 parts of blood yielded 32099 parts of red corpuscles, and 
679°01 parts of plasma. 

The composition of red corpuscles and serum may be stated ina 
table as follows :— 

Red corpuscles. Serum. 
Oxyhemoglobin — 
Proteids ’ 67°68 
BDGMEMEM, pcre cc ccccccccccce . 2°323 
Cholesterol ’ 0654 

3°473 
1°63 
2°18 
Solid organic matters..... eee 423° 77°94 
Water , 914°53 
Inorganic salts...........+.. { 7°53 


1000-00 1000:00 


Special attention is directed to the low percentage of water (as 
compared with other mammals and other tissues), of lecithin and of 
proteid matter (other than hemoglobin) in the red corpuscles. 
Nothing noteworthy, from a pathological standpoint, was, however, 
noted in the blood. 

In connection with the urine, special attention was directed to the 
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pigment which gave the urine a dark-brown colour darkening on 
exposure, or on heating with nitric acid. It was found to consist of 
urobilin in small quantities, and a second pigment which is very 
soluble; the latter is precipitable by normal lead acetate, and on 
fusing with alkali gives off ammonia, whilst a residue of humic 
acid and protocatechuic acid remains behind. It therefore somewhat 
resembles a humous substance. Indole was also formed as a result 
of fusion with alkali; proteid was, however, not present in the urine. 
W. D. H. 

Action of Poisons on Nerve-fibres and Peripheral Nerve- 
cells. By J. N. Lanatey and W. L. Dickinson (J. Physiol., 11, 
509—527).—The superior cervical ganglion of an anssthetised rabbit 
was exposed, and a | per cent. solution of the poison was applied to it 
locally, or the drug was injected subcutaneously. The effect of 
stimulation of the sympathetic nerve, on each side of the ganglion, 
on the size of the pupil and blood vessels was then observed. Those 
substances which have no effect are atropine, hyoscine, eserine, 
muscarine, pilocarpine, picrotoxin, caffeine, and antipyrine. Those 
substances, local application of which annuls more or less readily the 
irritability of nerve-fibres, but injection of which has little or no 
effect, are codeine, apomorphine, aconitine, and cocaine. Those sub- 
stances which on injection into the blood, or applied locally, have 
a more or less paralysing action on the ganglion are coniine, curarine, 
brucine, and strychnine. The pupillo-dilatator nerve-cells are para- 
lysed far more readily than the vaso-constrictor nerve-cells. The 
authors have previously shown that the action of nicotine is similar. 

W. D. H. 

Action of Nicotine on Invertebrates. By M. Grezenwoop 
(J. Physiol., 11, 573—605).—The authoress thus summarises her own 
observations :— 

The toxic effect of nicotine on any organism is determined mainly 
by the degree of development of the nervous system. Thus for 
Ameba or Actinospherium it cannot be regarded as exciting or 
paralysing ; it is rather inimical to continued healthy life. As soon 
as any structural complexity is reached, the action of the drug is 
discriminating in such a fashion that the nervous actions which are 
the expressions of automatism, which imply co-ordination of im- 
pulse, are stopped first. This is seen dimly in Hydra, and it is more 
pronounced among the Medusce, where spontaneity, irradiation of 
impulse, and direct motor activity are affected successively. When 
structural devolopment goes further, the selective action is traced 
readily, as in Antedon. In the case of the higher invertebrates, the 
paralysing action of nicotine is preceded -by a phase of stimulation. 
This becomes marked in Ophiurids and Crinoids. As this positively- 
exciting action becomes noticeable, nicotine becomes more and more 
a medium in which life is impossible. Thus Amebda is not killed at 
once by a 1 per cent. solution of nicotine tartrate ; Hydra dies speedily 
in such concentration, but will live over night in 0°05 per cent., 
while Lumbricus is killed by this strength, but lives for some hours in 
a 0°01 per cent. solution. 

When very simple animals (Actinospherium, Hydra, Meduse) die 
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under the influence of nicotine, death is often associated with injury 
of their substance, so that it tends to disintegrate; and the definite 
poisoning that occurs in higher types has sometimes, as one of its 
after-effects, a lingering trophic disturbance. An extreme form of 
this is seen in Palemon, where there may be actualiy a progressive 
death of tissues from behind forwards. Similar lesions find expres. 
sion in the growth of fungus on a paralysed Crayfish, and in the 
clinging of earth particles to the body of a poisoned Harthworm. 
Though nicotine acts on any organism according as the nervous 
system is or is not developed, closely allied animals may yet react 
differently, according to their individual balance of organisation. 
W. D. H. 

Effect of Morphine on Cats. By L. Guinarp (Compt. rend., 
111, 981—983).—When morphine is administered to cats by hypo- 
dermic or intravenous injection, in doses varying from 0°0004 gram 
to 0°09 gram per kilo. of body weight, it never produces sleep or 
narcotic prostration. On the contrary, it produces a remarkable 
degree of excitement, increasing in intensity with the dose given. 
This excitement is accompanied by evident disorder in the functions 
of the brain, and if the dose is large, terminates in a period of con- 
vulsions, ending in the death of the animal. 

Milne-Edwards (p. 983) has been unable to obtain narcotism by 
administration of morphine to cats either by ingestion with food or 
by injection. He has also found that lions and tigers offer a similar 
resistance to the narcotising influence of the alkaloid. C. H. B. 


Action of Strychnine. By K. Scuuick (Pfliiger’s Archiv, 47, 
171—189).—Whilst mechanical, thermal, and electrical stimulation 
of a strychnine-poisoned frog produce a marked increase in the reflex 
responses, chemical stimuli do not produce this result. A chemical 
stimulus, which is very active before the injection of the alkaloid, 
produces little or no effect on the poisoned animal. Under all con- 
ditions, the reflex time is lengthened by strychnine. W. D. H. 


Physiological Action of Cocaine. By U. Mosso (Pfliger's 
Archiv, 47, 553—601).—Cocaine applied locally to a motor nerve 
paralyses it; it also acts injuriously on the nerve-cells of the spinal 
cord. It has been supposed that cocaine acts on the sensory nerves, 
as curare does on the motor nerves, but the present experiments do 
not entirely support this view; cocaine has no specific action, but its 
effects are similar to those produced by the application of cold to the 
nervous system. 

Tn an animal in which a large part of the spinal cord remains 
intact while the rest is poisoned with cocaine, sensibility is lost after 
motility; cocaine, therefore, arrests the outgoing impulses from the 
cord. 

Regarding doses, the following are the numbers obtained from 
experiments on dogs :—0°0005 gram per kilo. of body weight produces 
no action on the muscles; 0001 gram produces increased contrac- 
tion ; 0°003 gram acts in the opposite way. This action of the drug 

on the motor apparatus seems to have been missed by previous 
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observers, because attention has been, as with other anzsthetics, 
more particularly directed to its influence on sensibility; the great 
advantage of cocaine as an anesthetic appears to be the fact that it is 
completely destroyed in the organism; its effects soon pass off, and 
leave no bad after-effects. 

Experiments on human beings gave the following results :—Doses of 
(\l gram given by the stomach increase the capacity for muscular 
work; if it is injected into the blood stream, there is first increased 
then lessened excitability of the motor apparatus as in animals. The 
beneficial action of cocaine is even greater when the muscles have 
been previously fatigued, or the individual has been fasting; in the 
latter case the work may be as much as doubled. This was tested 
graphically by recording the contraction of the fingers, the muscles 
of which were stimulated electrically; after a long march, fatigue 
does not ensue so readily with as without cocaine. Small doses 
(0°05 gram to 0°1 gram given by the mouth) increase the sensibility of 
the skin, and shorten the reaction time. The drag increases the 
quantity of air inspired, even though the frequency of respiration 
does not rise, as it, however, generally does; small doses cause 
marked contraction of the blood vessels. 

It increases the body temperature in frogs. Very small doses in- 
crease, larger ones abolish, the patella tendon reflex. The intensity of 
the action of cocaine differs in different classes of vertebrates. In 
plants, as tested by the growth of seedlings, small doses further, 
larger ones paralyse, the vital processes. W. Dz. H. 


Physiological Action of Curare. By W. Nixkotski and J. 
Doig (Pfliiger’s Archiv, 47, 68—115).—The curare which reaches 
Europe is of different strengths ; in many samples, calcium carbonate 
and phosphoric acid are present, and the preparations called 
“curarin ” or “ curarin sulphate’ are by no means pure. The poison 
is not absorbed through the skin at all, and only with difficulty 
through mucous membranes; injected, however, under the skin or 
into the blood stream its effects are at once noticeable, and fairly 
equally so in all the classes of the animal kingdom with which experi- 
ments were performed, namely, mammals, birds, amphibians, reptiles, 
crabs, insects, and aincebe. Curare has an influence on the central 
nervous system, the endings of motor nerves in voluntary muscles, in 
the cardiac and plain muscles, and also produces changes in the 
muscular tissues. 

The point of injection makes considerable difference as to which 
part of the body is first affected. If the injection be made into the 
carotid artery, the cerebrum is affected first ; if into a limb artery, . 
paralysis of that limb is the first phenomenon produced. 

The motor nerve endings are not all paralysed equally; thus plain 
muscles resist its action longest, and among voluntary muscles there . 
are also differences found.” Among different animals varying results 
are obtained, for instance, the drug acts less powerfully on the vaso- 
motor centre of rabbits and catsthan of dogs ; applied ‘to the con=” ~ 
junctiva of mammals, the pupil is not dilated, whereas in birds it is ; 
atropine, on the other hand, produces pupillary enlargement in 

2k 2 


488 ABSTRACTS OF CHEMICAL PAPERS. 


mammals, and not in birds. . But if curare is injected into the ciren. 
lation, the pupil of mammals is slightly widened. This action is thus 
probably not due to paralysis of the motor nerve endings in the 
sphincter pupille, but to some effect in the central nervous system. 

The weakening or abolition of vagus influence on the heart is 
caused by smaller doses of curare in cats than in dogs and rabbits; 
the paralysis of the vagus endings in stomach and intestine occurs 
later, bat unequally so in the three mammals mentioned. 

The ultimate cause of the physiological action of curare is, doubt- 
less, an alteration in the protoplasm of muscle and nerve, but this is 
not simultaneous nor equally great in the two tissues. 

By washing out the curare from the voluntary muscles, paralysis 
passes off. There is a corresponding return of movements after irri- 
gation in amosbe and lymph corpuscles the activity of which has 
been stopped by curare. 

Death in curare-poisoning in mammals is due to the effect of the 
drug on the respiratory centre, rather than on the motor nerve 
endings in the respiratory muscles. Curare subjected to the action of 
ozone loses its usual effects on the animal organism. W. D. H. 


Chemistry of Vegetable Physiology and Agriculture. 


Action of Mineral Acids on the Lactic and Butyric Fer- 
mentations. By J. Errronr (Bull. Soc. Chim. [3], 4, 337—339).— 
The action of hydrochloric, hydrofluoric, and sulphuric acids on these 
fermentations in distillery worts is to enfeeble or to arrest their 
progress even when the wort is maintained at the most favourable 
temperature. Both the lactic and butyric fermentations are arrested 
by the addition of 0°025 gram of hydrogen fluoride per 100 c.c. of 
wort, and a similar effect is produced by the employment of 
0°200 gram of hydrogen chloride or 0°300 gram of hydrogen sulphate. 
Data are given which confirm these results, and which show that the 
presence of hydrogen fluoride in worts to the extent of 0-020 gram 
per litre will prevent their acidifying, its action being especially 
unfavourable to the butyric fermentation. T. G. N. 


Influence of Artificial Gastric Juice on the Acetic and 
Lactic Fermentations. By E. Hirscuretp (Pfliiger’s Archiv, 47, 
510—542).—If pure cultures of the Bacillus aceticus be grown in 
nutritive media made feebly acid with acetic acid, and containing 
5 per cent. of alcohol, acetic acid is formed from the alcohol, the 
amount formed varying with the original quantity of the acid added. 
A small addition of hydrochloric acid (0-01 to 0°02 per cent.) causes an 
energetic increase of oxidation. Slightly larger quantities (0-03 to 
05 per cent.) increase the oxidation, but not so vigorously, and a 
percentage of 0°6 to 0°7 stops it altogether. Pepsin plus hydrochloric 
- acid acts in the same way as the acid alone. The feebler anti- 
bacterial action of the mixture observed in connection with the lactic 
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acid fermentation is not observable with the acetic fermentation. 
The presence of phosphates and their nature has apparently no 
influence ; but free phosphoric acid (0°1 per cent.) stops the oxidation 
of the alcohol. The percentage of hydrochloric acid necessary to 
stop the fermentation does not kill the bacteria, as they resume 
activity after neutralisation of the excess of acid. The bacteria 
are, however, killed by a percentage of 0°12 of the pepsin hydro- 
chloric acid mixture. 

The following conclusions were drawn from similar experiments on 
the lactic acid fermentation :—The Bacillus acidi lactici was grown in 
nilk, and lactic acid forms most abundantly from the thirteenth to 
the twenty-fourth hour afterwards; as the acid increases, the bacteria 
become less active, as is shown by the following averages :— 


First day, percentage of lactic acid 
Second day, percentage of lactic acid 
Third day, percentage of lactic acid 


Small amounts of hydrochloric acid (0°01 to 0°02 per cent.) hinder 
the action markedly; larger quantities act in the same way until a 
percentage of 0°07 to 0°08 stops the fermentation altogether. Pepsin 
alone has no influence; but pepsin plus hydrochloric acid acts more 
euergetically than the acid by itself, complete stoppage of the 
bacterial action being produced by 0:1 per cent. of the mixture. The 
same results were obtained with pure cultures of the bacillus. Phos- 


phoric acid (0°2 per cent.) also stops the activity of the micro- 
organism, but phosphates have no influence one way or the other. 
These results, supported by most careful experiments, of which full 
details are given, place on a scientific basis the belief in the germi- 
cidal action of gastric juice so long held. W. D. H. 


Behaviour of the Fatty Substances and the Réle of the 
Lecithins during Normal Germination. By W. Maxwett (Amer. 
Chem. J., 13, 16—24; compare this vol., p. 511).—Experiments on 
the germination of Phaseolus vulgaris, Gossyppium, and Zea mays show 
that the young plants, during the early stage of their growth under 
the influence of light, are capable of utilising the inorganic phos- 
phorus present in the seed for the formation of lecithins. Ata later 
stage, when the plants are becoming independent of the seed, those 
substances are decomposed and utilised in the continued development 
of the organisms. G. T. M. 


Change in the Nitrogenous Substances of Barley during 
Germination. By A. Hiucer and F. van per Beckxe (Bied. Centr., 
19, 860).—The substances examined were :—Barley, softened barley, 
fresh malt, and dried malt. The total nitrogen, the nitrogen of the 
constituents insoluble in water and that of the several soluble con- 
stituents, was determined; the percentage results are given in the 
following table :— 
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Softened Fresh 


barley. malt. 


| 
Barley. | 


WRNOEE occ cecccccescceccccce coce f 43 °341 47 *958 
Total nitrogen .........6seeeeeee , 1-750 1°751 
Nitrogen of insoluble constituents . . 1°6853 1°372 
Nitrogen as albumin (soluble) .. .. . 0 0354 0°1571 
, peptone ‘ 0 0009 00058 
ammonium salts...... — 0 -0290 
amido-acids.......... ‘ 0 °0294 0°1417 
amides ..........+-+:. — 0 0505 


Cooooorra@ 


In fresh malt and softened barley the total nitrogen is the same; 
in fresh malt 21°96 per cent. (of the total nitrogen) is soluble, 
but in softened barley only 3°75 per cent. During germination the 
soluble albumin, peptone, and amido-acids increase considerably. 
Dry malt contains less total nitrogen, owing to the falling away of 
the radicles. Soluble albumin, ammonium salts, and amides decrease ; 
peptones and amido-acids increase. _ N. H. J. M. 


Localisation of Active Principles in the Seeds of Crucifere- 
By L. Guienarp (Compt. rend. 1211, 920—923).—<An account of an 
investigation, chiefly microscopical, made with a view to localise the 
various active principles in different cellules and tissues. ‘ 

. H. B. 


Nitrogenous Basesin Seeds. By E. Scauuze (Zeit. physiol. Chem., 
15, 140—160).—The seeds of the vetch, Vicia sativa, were found to 
contain not only vicine, a base described by Ritthausen (Abstr., 1881, 
1158), but also. choline and betaine. 20 kilos. of the seeds yielded 
8—9 grams of choline platinochloride = 3—3-5 grams of choline, and 
11—12 grams of betaine; the latter was weighed partly as aurochloride, 
partly as the free base. In the course of the research, the observa- 
tion was made that the choline platinochloride, when allowed to 
crystallise slowly from water, appears in the form of plates, but when 
crystallised rapidly, assumes the form of very slender prisms or 
needles ; from alcohol it crystallises as regular octahedra. 

From the seeds of the pea, Piswm sativum, the platinochloride of 
choline was also obtained (1 gram of choline from 3°5 kilos. of the 
seeds). Another base resembling betaine was found in smaller 
quantity ; it is, however, not betaine, as its aurochloride contained 
only 41 per cent. of gold, instead of 43:1. 

The question arises, do these compounds occur free, or combined in 
the seeds? It is possible that choline might occur in combination as 
lecithin, but certain considerations excluding this possibility, the con- 
clusion is drawn that the bases are free in the seeds; they are, how- 
ever, present in such small quantities that they do not have any 
poisonous action. W. Dz. H. 


Composition of the Leaves of Maclura aurantiaca. By A 


Pizzt (Chem. Centr., 1890, ii, 766; from Staz. sper. agr. ital., 18 
589—596).—The leaves of Maclura aurantiaca are used in the silk- 
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worm culture as a substitute for the mulberry. The following is the 


analysis :-— 


eee eee eee eee eee tee ee eee 
“were eee eee e ee ee ee eee enn eeee 


Non-proteid nitrogenous substance. . 
CER vin Cowen ctwocrcacedss cacy 
Sogar, starch, &. ........ccece00 12-679 
Mineral matter .........-..+-eee0e 3°421 


The composition of the ash is :— 


K,0. NasO. MgO. CaO. FeO; SiO, PO; SO; Cl Loss, &e. 
9244 6°156 6°727 25°732 3°814 26°247 17°543 2°405 1327 1°805 


The total nitrogen = 12841 per cent. Of the total proteid sub- 
stance, which amounts to 13°88 per cent. of the dry matter, 7°03 per 
cent. is undigested, and 6°85 digested by gastric juice. The com- 
position of mulberry leaves, as given by several authors, and that of 
the leaves of Maclura aurantiaca is thus very similar. J. W. L. 


The Behaviour of some Vegetable Substances towards 
Copper and some of its Compounds. By E. Formento (Bied. 
Centr., 19, 844—845; from Staz. sper. agr. ital., 18, 686—693).—In 
vine culture, copper compounds are used as a cure for peronospora, it 
being assumed that the copper salt penetrates to the inside of the 
plants. The author made experiments to determine the manner and 
extent of the absorption of copper by vegetable tissues. . When a 
solution of copper sulphate is mixed with clear, saturated lime-water, 
cupric hydroxide is not precipitated, but a more or less basic copper 
sulphate, according to the amount of copper sulphate present. The 
basic sulphates are soluble in water saturated with carbonic anhydride. 
The results of the author’s experiments make it probable that copper 
can only reach the inner parts of plants by dialysis when a copper- 
lime mixture is used. When established inside the plant, copper 
compounds long resist the dissolving action of acids or of ammonia. 
An experiment in which an insoluble copper salt was separated by 
parchment paper from an acid sap showed that little or no copper 
passed through when free lime was present. N. H. J. M. 


Acquisition of Atmospheric Nitrogen by Plants. By W. 0. 
Arwarer and C. D. Woovs (Amer. Chem. J., 13, 42—63; compare 
this vol., p. 353).—The results of further experiments with peas, 
alfalfa, and with cereals, are described, and point to the following 
conclusions :— 

1. That atmospheric nitrogen is undoubtedly acquired during the 
growth of peas and alfalfa, and that the amount of nitrogen gained 
increases with the number of root tubercles. 

2. That the addition of soil-infusion is not necessary for the pro- 
duction of root tubercles, a fact which may be accounted for by sup- 
posing that the micro-organisms or their spores exist in the air, and 
are deposited in the pots where the plants grow. 
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3. That the cereals do not, asa rule, manifest the power of acquiring 
nitrogen from the air, nor are root tubercles formed on them, as in 
the case of leguminous plants. G. T. M. 


The Nitrogenous Substance of Arable Soil. By L. L’Hére 


(Bied. Centr., 19, 795—796 ; from Jour. d’agric. pract., 1890, 365— . 


366).—The following table shows the percentage of nitrogen in three 
soils, and in the organic matter of the soils separated by washing 
with water, and in the humic acid. This was extracted from the 
soil (previously extracted with weak hydrochloric acid to remove 
lime) with dilute aqueous potash (1: 20), precipitated by hydrochloric 


acid, and dried in a vacuum over sulphuric acid. 


1. Garden soil........... 
2. Arable soil (St. Pierre) . 
3. ” (Serquigny). 


Soil, 
natural 
state. 


Soil treated 
with water. 


Organic 
matter from 
100 pts. of 
soil. 


Humic 
acid (dried 
at 100°). 


0 °372 
0 ‘087 
0°140 


0°369 
0°086 
0 °136 


0°316 
0-070 
0-089 


The percentage of nitrogen in the humic acid approaches that 
obtained by Thénard with humic acid from rotten farmyard manure 
(Compt. rend., 1857, 980). Humic acid in alkaline so)ution is absorbed 
by clay. The organic matter of soils is precipitated from its solutions 
by ferric chloride (compare Pigot, Ann. Chim. Phus., 1864). 

N. H. J. M. 

Effect of Artificial Manuring on Clover Land and Meadows. 
By W.v. Kniertem (Bied. Centr., 19, 814—817 ; from Balt. Wochenschr. 
Ff. Landw., 1890).—The experiments first described were made to 
ascertain the effect of different amounts of gypsum on clover land, and 
also the effect of early and late application of the manure. The 
application of 443 kilos. of gypsum per hectare on March 2 raised 
the yield by 45 per cent.; the same amount applied April 14 and 
May 15 raised the yield by 25 and by 4 per cent. respectively. With 
665 kilos. per hectare (applied in March), the increase in produce over 
the unmanured plot was 42 percent. In the next season the effect of 
gypsum had ceased. But it was observed that where no gypsum had 
been applied the first season, the grass was stronger the second season. 
This was due to the fact that the growth of clover had been so much in- 
creased by the gypsum that the grasses were kept back in their growth. 

In otber experiments, the plots were manured with (1) potash; 
(2) superphosphate; (3) bone meal; (4) potash and superphosphate ; 
(5) superphosphate and ammonium sulphate; (6) lime. All those 
plots gave much more produce the first year than the unmanured plot 
did. The increase (taking both seasons) was 63 per cent. in No. 4; 
52 per cent. in No. 5; 38 per cent. in No. 1 ; 30 per cent. in Nos. 2 
and 3; and 27 per cent. in No. 6. In every case, except where 
superphosphate was used alone, the beneficial action of the manures 
extended to the second year’s crop. N. H. J. M. 
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Experimental Plots of Mangold and Sugar Beet at Grignon, 
in 1890. By P. P. Denfrain (Ann. Agronom., 16, 542—558).— 
Five varieties of mangold, tankard, giant Vauriac, globe, Barres ovoid, 
and mammoth were grown ; and Vilmorin’s improved sugar beet from 
seed obtained direct from Vilmorin, and from the seed of the same 
variety saved at Grignon. For the sugar beet, 40,000 kilos. of farmyard 
manure per hectare was used ; for the mangolds, 20,000 kilos. of farm- 
yard manure per acre was applied to those plots which had been 
manured the previous year, and 30,000 to the rest; with 200 kilos. 
of Chili saltpetre in each case. The rows were 0°35 metre apart, and 
the roots 0°25 metre apart in the rows; by thus leaving the plants 
rather thick upon the ground, smal] or medium roots were obtained, 
which are much richer in solid matter and in sugar, and more free 
from nitrates than large roots. The average weights of the roots thus 
grown were : tankard, 900 grams; géante de Vauriac, 1070; globe, 860 ; 
ovoide des Barres, 980; mammoth, 920; Vilmorin’s sugar beet, 620; 
ditto, Grignon seed, 690. The roots were not only weighed, but 
sampled and analysed, in order to compare their true nutritive value, 
as shown in the total weight of dry matter per hectare, total sugar, 
and total nitrogenous organic matter; the nitrogen, as potassium 
nitrate, was also estimated in each case, the author considering the 
presence of much of this diuretic in the roots to be injurious to the 
cattle fed on them. 

The sampling was done by taking 100 roots at random from each lot, 
and arranging them in three groups, large, medium, and small roots ; 
if there were 20 large, 50 medium, and 30 small, 2, 5, and 3 average 
roots from their respective groups would be selected, and a cylindrical 
portion of each removed with a sound (as in cheese-tasting). The 
500 grams or so thus obtained was cut into small pieces, weighed, 
dried, and the nitrogen estimations carried out on the dry matter. 
Organic nitrogen was estimated by Kjeldahl’s method after removing 
nitric nitrogen by ebullition with ferrous chloride and hydrochloric 
acid ; nitric nitrogen by Schloesing’s method, in the hot water extract 
of the dry matter, after successive precipitation with lead acetate 
and sodium sulphate. The sugar was estimated in the juice by the 
shadow polarimeter in the usual way, ard the density of the juice 
being taken, the sugar in the entire root was calculated. 

The following table gives a résumé of the most important results of 
the trials :— 

Arranging the varieties in order, under the heads (1) yield of dry 
matter; (2) yield of sugar; (3) yield of nitrogenous organic matter ; 
and (4) poverty in potassium nitrate ; and then adding up the positions 
under each head, the small-leaved globe is at the head, then tankard, 
giant Vauriac, Barres yellow, and mammoth, in the order named. 
Valuing the mangold roots at 15 fr. per tonne, the gross return is 
about 1200 fr. per hectare in each case; the manure is valued at 
250 fr. and 350fr. A plot unmanured since 1875 yielded 17,300 kilos. 
tankard mangolds per hectare only, and one receiving only 200 kilos. 
of potassium chloride yielded only 19,700 kilos. of the same roots. 
Valuing the sugar beet at 28 fr. to 37°5 fr. per tonne, according to 
density of juice, the gross return from Vilmorin’s seed is 1552 fr., 


9-18 22801 | 0¢9'9F | 882% eeeeess paas UOUBLIA) Mors ‘0941C7 SLL 


g 88 6966 OLF‘SF 6-22 *** gooq avns poaoadun sumout, | ef ‘ZZ ‘TZ 


Z- ZOT 4 06601 | OOF'LL BEE |P*tt8? <8 setae es > oe 1g 
8-611 L86°IL | 000‘TS 8. FI reesereeeevess agora poanal-[[emg] Ze ‘Oe ‘6Z 
6. 821 ZEIT | 086'Z8 0-6 PPL ject tt esse smorpad guards owane, 
6-9 L: 66 POL'TT | 008‘TS 6-6 SHE Pree ert eteseveses e+ Oe eee 
L-S@ | 0- P81 SIZ‘or | OLI‘IS &- OL SSI | ***** prosuum pyoao moped soaug | gz ‘Zz ‘0G 


"SOTTy SOT] ‘SOTTY ‘sory | ‘gueo aod | ‘quoo aod 


‘OLMGINT | ‘ores 


*1049BUL *109) BU 
sig Say 
“U9TOI4INT : "SO1JOTAR A 


‘aeang “rndng 


n 
om 
<3} 
eM 
<_< 
au 
=) 
< 
S 
3) 
m 
oO 
m 
° 
mn 
& 
Oo 
= 
a+ 
Z 
< 


‘oanqooy sad ppotx "4001 JO uorptsodut0g 


ANALYTICAL CHEMISTRY. 495 


and from Grignon seed, 1351 fr. per hectare; the manure is valued 
at 400 fr. It is remarkable that rather more sugar per hectare is 
obtained from the mangold crop than from the sugar beet, but as 
against this advantage, the gross weight of the crop is nearly double, 
and the foreign matter and potassium nitrate associated with the 
sugar much larger. Distillers find it to their advantage to grow a 
sugar beet (betterave a collet rose) poorer in sugar than Vilmorin’s 
improved, but yielding a larger crop, more sugar per hectare, and 
more pulp for cattle. 

A cow eating 25 kilos. yellow ovoid mangolds per day would con- 
sume 50 grams of nitre, a quantity the author considers injurious. He 
quotes Barral’s analyses of the enormous roots sent over for show 
from England, of Sutton’s mammoth, Berkshire, and oxheart varieties, 
which compare very disadvantageously with the small roots obtained 
by growing the same or similar varieties closer together. Thus Sutton’s 
mammoth roots, averaging 14,150 grams each, contained only 5°81 per 
cent. dry matter, and the dry matter contained as mach as 13°89 per 
cent. of potassium nitrate, and as little as 17°21 per cent. of sugar, 
with 22°13 per cent. of proteids. J. M. H. M. 


Analytical Chemistry. 


Detection of Chlorides, Bromides, and Iodides. By G. 
Denicis (Bull. Soc. Chim. [3], 4, 481—483).—The mixture is 
strongly acidified with sulphuric acid and the iodine and bromine are 
separately liberated by successive treatment with ferric chloride and 
potassium chromate. The iodine is characterised by starch paper, and 
thé bromine by introducing a rod moistened with sodium hydroxide 
solution into the tube in which the halogen is being evolved. On 
then placing the rod in aniline water, the hypobromite formed gives 
an orange-yellow coloration. If all three halogens are present, the 
iodine and bromine must be removed by continuous boiling of the 
acidified solution with potassium chromate ; potassium permanganate 
is then added, and the chlorine evolved tested with a rod dipped in 
soda solution, as in the case of bromine; it gives a vivlet coloration 
with aniline water. T. G. N. 


Volumetric Estimation of Chlorides in Urine. By A. Corvi 
(Chem. Ventr., 1890, ii, 795; L’Orosi, 18, 253—255).—The chloride 
is precipitated with an excess of N/10 solution of silver nitrate, and 
the excess of silver determined by titration with potassium ferro- 
cyanide solution of equivalent strength ; ferric sulphate is employed 
as indicator. 

‘10 c.c. of urine is acidified with a few drops of nitric acid, and 
50 c.c. of the silver chloride solution is added. The volume of the 
solution is noted, then filtered, and one third of the filtrate titrated 
with ferrocyanide. J. W. L. 
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Estimation of Nitric and Nitrous Acids in Potable Waters. 
By M. Rosenretp (Zeit. anal. Chem., 29, 661—664).—Under certain 
conditions, the reaction of nitric and nitrous acids with pyrogallol 
affords one of the most sensitive means for their detection and 
approximate estimation. 3 c.c. of the water to be tested is rapidly 
mixed in a conical test glass with 6 c.c. of concentrated sulphuric 
acid; one drop of a 1 per cent. solution of pyrogallol is then added, 
and cautiously mixed with the upper two-thirds of the liquid. Ina 
few minutes or immediately, according to the amount of nitric acid 
present, a dark-brown to violet colour is produced. As little as 1 milli- 
gram of nitric anhydride per litre can be detected, and up to 
15 milligrams per litre comparisons of the depth of colour with 
standards furnish a roughly approximate estimation. The test-glass 
for the operation must not be wiped, nor must more than one drop of 
the pyrogallol solution be used, unless the colour disappears on 
shaking, which may happen when much nitrate is present. 

For nitrous acid, a solution is made containing 0°5 gram of pyro- 
gallol, 90 c.c. of water, and 10 c.c. of sulphuric acid. Of this mix- 
ture, 2 c.c. is added to 100 c.c. of the water ina cylinder. 0°04 milli- 
gram of nitrous anhydride in the 100 c.c. produces a yellow colour 
immediately ; with 0°01 milligram, the colour develops only in seven 
hours. Up to 0°05 milligram, a difference of 0°005 milligram is per- 
ceptible. M. J. S. 


Detection of Carbonic Oxide in Blood. By M. Rusner (Zeit. 
anal, Chem., 30,112; from Arch. Hygiene, 10, 397).—The blood is 
shaken for a minute in a test-tube with four or five volumes of lead 
acetate solution. Blood containing carbonic oxide remains red, 
whilst normal blood becomes brownish, and ultimately chocolate- 
brown and greyish-brown. The difference is still recognisable when 
the carbonic oxide blood is diluted with eight or nine volumes of 
normal blood. M. J. 8S. 


Analytical Methods for Alkali Works. By G. Lunas (J. Soc. 
Chem. Ind., 9, 1013—1019).—Estimation of Sulphur in Pyrites.—The 
author’s method (Abstr., 1881, 193) adopted in the “ Pocket Book 
for Alkali Makers,” although severely criticised by Jannasch and 
Richards (Abstr., 1889, 926), has stood the test of practical applica- 
tion since its introduction in 1881. Jannasch confused the method 
with an older process, and subsequently acknowledged that the 
author’s 1881 method gave results agreeing closely with the numbers 
obtained by his own method (Abstr., 1889, 1244). For estimating 
the sulphur in burnt pyrites, the author now prefers the method 
recommended by Watson (Abstr., 1889, 306). 

Testing Pyrites Burner Gases.—Reich’s method can no longer be 
considered accurate, as it has been proved by many observers that 
burner gases contain sulphuric anhydride. The author therefore 
proposes to estimate the total sulphur acids in burner gases by 
absorption in a solution of soda, using phenolphthalein as indicator. 
For this purpose, Reich’s apparatus is employed, but it is found 
desirable to modify the absorbing bottle by sealing the inlet-tube 
for the gas at the bottom, and perforating it below the level of the 
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liquid with several pin-holes, through which the gases issue: in 
minute bubbles instead of one large bubble. In calculating the 
results, it is necessary to take careful readings of the thermometer 
and barometer for correcting the volume of gas aspirated. 

Testing the Chamber Exit Gases.—The well-known prescriptions of 
the English Alkali Makers’ Association can be greatly simplified by 
introducing the above process with caustic soda and phenolphthalein, 
which has already been done with great practical success. It has 
also been found necessary to revise the methods for estimating the 
nitric oxide in the exit gases. With regard to the best form of 
absorbing apparatus, the author after many trials decided in favour 
of the 10-bulb tube, which for greater security may be enlarged to 
15 bulbs. Concerning the best absorbent, the final conclusion was 
that so far no better mode of estimating the nitric oxide contained in 
the exit gases is known than that of passing them through a titrated 
solution of potassium permanganate strongly acidified with sulphuric 
acid, and contained in a 15-bulb tube. At the end of the operation 
an excess of a titrated solution of ferrous sulphate is added, and the 
mixture again titrated with standard permanganate. 

Estimation of Free Lime in Black Ash.—50 grams of the sample is 
quickly, but’ thoroughly, ground to a fine powder, which is trans- 
ferred to a litre flask, and covered with lukewarm distilled water freed 
from carbonic anhydride by boiling. The mixture is at once well 
shaken, and the agitation is repeated several times during two hours. 
This prevents the formation of a hard cake at the bottom which does 
not further disintegrate. The flask is then filled up to the mark, and 
special samples are taken out with a pipette for the estimation of 
free lime, and if required for total lime (see below), the contents 
being thoroughly shaken up each time. In the test for free lime, the 
contents of the pipette are run into a beaker, an excess of barium 
chloride is then added, and the solution titrated in the cold with 
N/5 oxalic acid, using phenolphtihalein as indicator. 

Estimation of Total Soda and Total Lime in Black Ash.—In the test 
for total lime, the contents of the pipette are transferred to an Erlen- 
meyer flask, mixed with a few c.c. of strong hydrochloric acid and 
boiled. A drop of methyl-orange is now added, and sodium carbonate 
solution run in until the pink colour has just disappeared. 30 c.c. of 
N/5 sodium carbonate is then added from a burette, and the mixture 
boiled to precipitate all the calcium carbonate. This is then washed 
into a 200-c.c. flask, and 100 c.c. of the clear portion titrated with 
N/5 hydrochloric acid to determine the quantity of sodium carbonate 
taken up by the lime present. For the ordinary black ash tests, the 
clear portion of the original black ash solution is used. 

Estimation of available Soda in Alkali Waste.—At some Lancashire 
works, the aqueous extract is treated with carbonic anhydride, the 
mixture boiled to decompose the calcium hydrogen carbonate, and 
the clear solution titrated. The author finds that this method gives 
concordant results practically identical with those obtained even more 
quickly by zinc carbonate, which requires only 15 minutes’ boiling, 
whilst the treatment with carbonic anhydride must be carried on for 
at least one hour (less being insufficient). 
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Estimation of Hydrogen Sulphide and Sulphurous Anhydride in the 
same Gaseous Mixture.—The author proposes to pass the gases through 
a bulb apparatus containing iodine solution, followed by another 
apparatus containing a little standard soda solution. At the end of 
the operation the contents of both apparatus are united. The mix- 
ture should have an acid reaction, otherwise it must be acidified with 
a known quantity of standard acid. The unused iodine is then 
estimated by means of sodiam thiosulphate, after which methyl- 
orange is added, and standard soda run in to neutral reaction. This 
method gives all data required for estimating sulphurous anhydride 
and hydrogen sulphide, since the latter liberates only its equivalent 
of hydrogen iodide, whilst the former, in addition to its equivalent of 
hydrogen iodide, also yields an equivalent quantity of sulphuric acid. 
If m represents the difference between the quantity of iodine solution 
originally employed and that of thiosulphate used in retitrating, n 
the decinormal soda solution originally employed, and o the quantity 
of soda used in the end for establishing neutrality, the quantity of 
sulphur present is found by the following expressions :— 


S in H,S and SO, = 0°0016m. 
S in SO, = 0°0016(n + o — m). 


D. B. 


Estimation of Available Soda in Commercial Caustic Soda. 
By J. Warson (J. Soc. Chem. Ind., 9, 1107—1108).—In the pre- 
ceding abstract, Lunge, in referring to the method used at some Lan- 


cashire works, mentions that less than one hour’s treatment with 
carbonic anhydride is not sufficient to effect the necessary reaction. 
The author has used the method in question for a number of years, 
and has always obtained satisfactory results by proceeding in the 
following manner :—20 grams of waste is treated with about 150 to 
200 c.c. of warm distilled water ; after stirring and allowing to remain 
for about an hour, the clear liquid is decanted, and carbonic anhydride 
passed in for three to five minutes. This at first causes a milki- 
ness, owing to precipitation of calcium carbonate, the solution sub- 
sequently becomes clear as the carbonate is dissolved as calcium 
hydrogen carbonate in the excess of carbonic anhydride, hydrogen 
sulphide is then evolved, and at this point the author considers that 
sufficient gas has been passed through the solution. He then 
evaporates to at least half the original volume, filters off, and washes 
the calcium carbonate, titrating the alkali in the filtrate with a 
dilute standard acid, and using methyl-orange as indicator. 
D. B. 


Test for Thiosulphate in Sodium Hydrogen Carbonate. By 
F. Musser (Zeit. anal. Chem., 30, 45).—5 grams of the salt is rabbed 
with 0°1 gram of calomel and two drops of water. The smallest 
trace of thiosulphate reveals itself by blackening the calomel. 

M. J. S. 

Analysis of Commercial Sodium Fluoride. By E. Hivrz and 
H,. Weper (Zeit. anal. Chem., 30, 30—33).—A specimen of this 
material was strongly alkaline, and showed by qualitative analysis 
the presence of much sodium carbonate and silica, with smaller 
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quantities of sulphates and chlorides, potassium, calcium, mag- 
nesium, aluminium, and ferric oxides. 

Estimation of Silica and Fluorine ——About 2—3 grams of the sample 
was boiled with ammonium carbonate in a platinum basin, and the 
insoluble residue preserved. The filtrate was treated with a solution 
of zinc oxide in ammonia, and the ammonia boiled off; the precipitate 
was then dissolved in nitric acid, and the silica rendered insoluble by 
evaporation. The united portions of impure silica were fused with 
sodium carbonate and recovered by evaporation with acid. The filtrate 
from the zinc precipitate was precipitated hot with calcium chloride, 
and the precipitate thus produced, consisting of calcium carbonate 
and fluoride, was, after washing and ignition, decomposed by acetic 
acid ; the excess of acetic acid was evaporated, and the calcium fluoride 
washed, ignited, and weighed. 

For estimating the sulphuric acid, 20 grams was heated with 
water and made up to a litre; a portion of the clear solution was 
acidified in a platinum basin, precipitated with barium chloride, 
filtered in a platinum funnel, and the precipitate fused with sodium 
carbonate for its purification. Similarly, for the estimation of the 
chlorine by precipitation with silver nitrate, the operations were per- 
formed in platinum. The carbonic anhydride was expelled by boiling 
with tartaric acid, collected, and weighed. 

For the various bases, the substance was evaporated with sulphuric 
acid and the metals separated by ordinary processes. The water 
was estimated by heating a weighed quantity in a stream of dry air 
and collecting the water in a calcium chloride tube. 

For estimating that portion of the silica present as sand, the 
insoluble residue of the original substance was boiled with sodium 
carbonate and hydroxide, and the insoluble matter purified by 
hydrochloric acid. 

The composition found was as follows :— 


” 


», sulphate 
Potassium sulphate 
Soda (combined with silica) 
Silica (partly combined with soda) 
Calcium carbonate 
Magnesium carbonate 
Ferric oxide 
Alumina 


. Analysis of Commercial Barium Hydroxide. By E. Hinrz 
and H. Weser (Zeit. anal. Chem., 30, 24—29).—A specimen examined 
by the authors contained barium hydroxide, carbonate, sulphate, thio- 
sulphate, sulphide, and sulphite. On treatment with water, the 
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carbonate, sulphate, all the sulphite, and part of the thiosulphate 
remained undissolved. 

About 20 grams of the substance was treated with boiling water, 
made up to 500 c.c., allowed to deposit, and the total barium in 50 ee, 
of the clear solution determined gravimetrically. For the sulphide 
estimation, 250 c.c. was poured into pure potash, to which a few 
drops of lead acetate had been added. The precipitate of lead 
sulphide and barium carbonate was oxidised by bromine and hydro. 
chloric acid, and the lead sulphide thus converted into barium sulphate. 
In this operation it is necessary to use enough potash to prevent pre- 
cipitation of lead thiosulphate ; also, if much sulphide is present, the 
barium sulphate precipitate may contain lead sulphate, in which case 
it must be fused with alkaline carbonates, and the aqueous solution 
treated with carbonic anhydride before reprecipitating as barium 
sulphate. The filtrate from the lead sulphide was now oxidised by 
bromine and hydrochloric acid, to convert the thiosulphate into 
barium sulphate. This precipitate may also contain lead. The differ. 
ence between the total soluble barium and that found as sulphide and 
thiosulphate gave the amount of hydroxide. 

For estimating the sulphate, 5 grams was boiled with dilute hydro- 
chloric acid in a stream of carbonic anhydride. The whole was 
evaporated to dryness, taken up with water and a few drops of 
hydrochloric acid, and the undissolved portion fused with alkaline 
carbonates; the sulphuric acid was then precipitated from the solu- 
tion of the fusion. For the sulphite and undissolved thiosulphate, the 
insoluble residue of 10 grams was treated with hydrochloric acid, in a 
flask connected with an inverted condenser and two Péligot tubes 
containing bromine and hydrochloric acid, whilst carbonic anhydride 
was passed through the apparatus. The sulphurous anhydride from 
both the sulphite and thiosulphate was retained by the bromine, and, 
after evaporating to dryness, was weighed as barium sulphate. The 
thiosulphate was estimated from the sulphur left in the decomposition 
flask with barium sulphate. [t was oxidised by bromine and hydro- 
chloric acid, and weighed after fusion with carbonates and repre- 
cipitation. 

The carbonate was estimated by mixing 10 grams of the substance 
with a strong solution of potassium permanganate and decomposing 
by nitric acid. The carbonic anhydride evolved was passed through 
a tube containing pumice stone moistened with permanganate and 
inserted between the evolution flask and the absorption tube. 

The composition of the specimen analysed was as follows :— 


Barium hydroxide, Ba(OH,) + 8H,0 94°31 per cent. 
0°52 
0°07 

thiosulphate 0°70 
carbonate 1°75 
sulphide 0°04 

M. J. S. 

Separation of Barium from Calcium. By R. Fresenius (Zeit. 
anal. Chem., 30, 18—23).—Precipitation by normal ammonium 
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chromate from a dilute, hot solution of the two chlorides, feebly 
acidified with acetic acid, filtration after cooling, and washing, first 
with ammonium chromate and then with warm water, gave a fairly 
satisfactory result, the baryta found being 0°3127 gram, instead of 
03104. A little calcium was therefore retained by the precipitate, 
and this was also the case when more acetic acid was used (2 c.c. to 

200 c.c. of solution containing 0°5 gram of the bases), together with©™ 
6 grams of ammonium acetate, and the precipitate was most tho- Fe. 
roughly washed by digesting with hot water and filtering after 
cooling. By double precipitation, a slight deficiency of barium and at 4 
trifling excess of calcium were obtained; the separation was, how- © ', 
ever, more nearly perfect. The first precipitate was dissolved in as 
little nitric acid, and the diluted solution precipitated by ammonium 
acetate and chromate. 

Precipitation with bydrofluosilicic acid and washing with dilute 
alcohol did not give complete separation, a little calcium being pre- | 
cipitated. A more satisfactory, but still not quite perfect, separation «>, 
resulted when the precipitate, after slight washing with weak alcohol, t 
was repeatedly digested with cold water, the aqueous washings con-(©: } 
centrated, reprecipitated with 4 drops of hydrofluosilicic acid and one- ‘ ° 
third volume of alcohol, and the small precipitate added to the main * ~* 
one. A combined method, precisely similar to that finally adopted 
for strontium (Abstr., 1890, 925), gives an almost perfect separation. 

M. J. 8. 

Detection and Estimation of small quantities of Aluminium 
in Iron and Steel. By A. Carnot (Compt. rend., 111, 914—916).— 

10 grams of the metal is dissolved in hydrochloric acid in a platinum 
vessel, diluted, and filtered. The greater part of the free acid is 
nearly neutralised, first with ammonia and afterwards with sodium 
carbonate. Sodium thiosulphate is added, and when the violet colora- 
tion has completely disappeared and the solution contains only ferrous 
salt, 2 to 3 c.c. of a saturated solution of sodium phosphate and about 
20 c.c. of a solution of sodium acetate are added, and the liquid is 
boiled until all sulphurous anhydride is expelled. The precipitate, 
which consists chiefly of aluminium phosphate, with some silica and 
ferric phosphate, is washed with boiling water, redissolved in dilute 
hydrochloric acid, the silica filtered off, the filtrate diluted to 100 c.c., 
and the precipitation repeated in precisely the same manner. The 
precipitate is washed with boiling water, dried, and weighed. 

C. H. B. 

Estimation of Ferric Oxide and Alumina in Phosphates. 
By v. Gruper (Zeit. anal. Chem., 30, 9—14).—The “ conventional 
method” yields high results at the first precipitation, owing to the 
retention of much calcium phosphate with the insoluble phosphates, 
whilst after a second treatment, the results are too low, in consequence 
of the solubility of aluminium phosphate in acetic acid. The author 
has not been able to obtain accurate results by Stutzer’s method, in 
which the phosphoric acid is removed by molybdate. Glaser’s method, 
however (Abstr., 1890, 420), affords results which are in all cases 
concordant, and has been accepted by the Conference of the Repre- 
sentatives of the Artificial Manure Industry, held at Bremen. Only 
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in cases where it is desirable to estimate the iron and aluminium 
separately, is there any necessity for the removal of the phosphoric 
acid by molybdate. M. J, 8. 


Dry Assay of Tin Ores. By H. O. Horrmann (Chem. News, 62, 
276—277, 291—293, 300—302, 316—317 ; continued from p. 246).— 
Rickett’s method for the assay of the ores containing silica only, 
namely, fusion with hematite, potassium cyanide, and charcoal ina 
luted, charcoal-lined crucible, is regarded as of little value to the 
assayer, beyond substantiating the fact that iron carries down all the 
tin. With such ores, it is best to separate the black tin by vanning, 
and then reduce it with potassium cyanide. Mitchell’s method of 
fusion with ferric oxide, fluorspar, and charcoal for the assay of 
siliceous tin ores and slags, gave neither buttons nor prills in the 
hands of the author, who recommends, in preference, decomposing the 
finely pulverised slag with sodium or potassium hydrogen sulphate 
and treating with acid; the tin is easily estimated in the resulting 
mixture of stannic oxide and silica. Lxperiments with the method 
due to Bloxam, namely, mixing 5 grams of ore with 5 grams each of 
potassium cyanide and ferrocyanide, reserving 5 grams of the former 
salt for the top of the crucible, give results differing by 1 gram. 

By the Cornish methods of assaying black tin by heating in char- 
coal-lined crucibles, with or without anthracite and fluorspar, unsatis- 
factory results were obtained, owing to the difficulty of separating the 
heavy slag from the fine tin. Of all the various methods and modifi- 
cations recommended by different authorities, the author is of opinion 
that the German method and the method of fusion with potassium 
cyanide are the only two which give entirely satisfactory results. 

The next point taken into consideration is the influence of asso- 
ciated minerals on the working of these two methods. Pulverised 
quartz, felspar (albite), mica (muscovite), garnet (almandite), tour- 
maline, and columbite were respectively mixed with black tin in 
different proportions, and submitted to assay; the results are tabu- 
lated and described. 

When the German method was used, the quartz decreased the pro- 
portion of soft slag formed on the top of the borax slag, which 
became finer, harder, more plentiful, and less vitreous as the silica 
increased, whilst the buttons separated well, but the yield of tin was 
diminished ; mixing the ore with basic flux proved very detrimental ; 
felspar gave slags similar to those with quartz, but more stony and 
adhesive to the button; the latter was dark, brittle, hard to cut, and 
contained iron, whilst some tin had slagged. Mica and tourmaline 
produced a similar, but more marked, effect than felspar, more iron 
was reduced and more tin lost, and when the proportions of added 
mineral amounted to 50 per cent., no proper fusion ensued ; with the 
garnet, the salt slags were less crystalline than usual, the borax slags 
became stony, tough, and opaque, the buttons all dark-grey, hard to 
cut, brittle, and rich in iron, the results, in the author’s opinion, were 
uniform, and appear to indicate that if tin is to be recovered from 
siliceous ore as an alloy, a basic silicate of iron is the best flux for the 
purpose; with columbite, the salt slags were stony and dull, the 
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borax slags brittle, vitreous, and of resinous lustre, whilst the buttons 
were dark-grey, becoming black and ferruginous, the quantity of iron 
increasing with the percentage of colaumbite added. 

When the cyanide process was employed, quartz gave lustrous, 
coarsely crystalline slags, increasing in hardness as the quantity of 
quartz was increased, the appearance of the button being unaltered by 
the silica ; felspar and mica produced but little effect beyond making 
the lower slag more porous, the buttons were unaltered, and the loss 
of tin was less than in the German process; tourmaline had no effect ; 
garnet coloured the lower slag, which increased in quantity with the 
garnet added, the button was ferruginous, but some tin slagged ; 
colambite gave an increasingly porous and coloured under slag, and 
awhite, bright, malleable, soft button, containing but little iron. 

With regard to the interference of impurities, the cyanide process 
therefore comes off the best, but the German method is cheaper. 

Taking into account the interference of impurities, it is important 
to remove them as far as possible before the assay; most of them, the 
non-metallic ones, can be removed by crushing, sizing, and panning, 
the metallic ones by roasting, chilling, and treating with nitrohydro- 
chloric acid. This also removes garnets, and metallic iron coming 
from the grinding implements ; the concentrates may, if necessary, be 
treated with hydrofluoric acid; the roasting, moreover, makes some 
samples of cassiterite more friable and more readily reducible. 
Altogether, it is considered that by the careful use of the few correct 
methods of preparation and assaying, the dry assay of purified black 
tinand tin ores will give more accurate results than the dry assay 
of any other base metal. D. A, L. 


Analysis of Brandy and Alcohol. By E. Moutrr (Compt. rend., 
112, 53—55).—Ethereal salts—100 c.c. of the distilled alcohol is 
boiled for an hour with 20 c.c. of decinormal potash in a reflux 
apparatus ; the excess of potash is determined, and the rest is calcu- 
lated to ethyl acetate. 

Aldehydes are estimated by means of the coloration with rosaniline 
bisulphite, the intensity of the colour of the solution examined being 
compared, by means of a Duboscq colorimeter, with the coloration 
given by a solution of aldehyde of known strength; 10 c.c. of a 0°01 
per cent. solution of acetaldehyde in alcohol of 50° is a convenient 
quantity to employ as a first standard. 

Higher alcohols.—100 c.c. of the distilled liquid is mixed with 1 c.c. 
of aniline and 1 c.c. of phosphoric acid of 45°B to retain the aldehydes, 
and after cohobating for an hour, is distilled to dryness in a solution 
of salt. The distillate is treated with sulphuric acid of 66°, and the 
coloration is compared with that given by an alcohol containing 
0°250 gram of isobutyl alcohol per litre. 

Nitrogen compownds.—100 c.c. of the undistilled liquid is distilled 
to dryness with 2 c.c. of a solution of phosphoric acid of 45° B, the 
residue is dissolved in about 1000 c.c. of distilled water, mixed with 
10 grams of sodium carbonate, and distilled, the distillate being 
Nesslerised. Alkaline potassium permanganate is then added, and 
distillation and Nesslerising is repeated. The first operation gives 
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the nitrogen present as ammonium compounds and amides, and the 
second gives the nitrogen existing as pyridine bases and alkaloids. 
Several analyses of brandy and alcohol are given. C. H. B. 


Estimation of Sugar in the Blood. By F. Scuencx (Pfliiger’s 
Archiv, 4'7, 621—629).—In connection with a previous communica. 
tion on this subject (this vol., p. 350), the author defends himself 
against criticisms passed on his method by Salkowski (Centr. med. 
Wiss., 1890, No. 17), and Réhmann (Centr. Physiol., 1890, Heft 1), but. 
admits, after carrying out experiments on dialysis, that probably the 
sugar and the proteid are not in chemical combination. 


W. D«. #H. 

Testing Cassia Oil. By E. Hirscusoun (Zeit. anal. Chem., 30, 
99—103; from Pharm. Zeit. Russland, 29, 225).—1. The oil is 
shaken in a graduated tube with three volumes of light petroleum 
(0°65). A diminution in its volume indicates the presence of other 
ethereal or fat oils, or of resin or kerosene; an increase would 
probably be due to the presence of much castor oil. 2. The petroleum 
extract is shaken with copper hydroxide. A blue solution indicates 
colophony or copaiba balsam. 3. One volume of the oil must give a 
clear or merely opaline solution with three volumes of 70 per cent. 
alcohol at 15°. A turbidity or sediment indicates the presence of 
petroleum, or of foreign ethereal or fatty oils, or of a large excess of 
colophony. 4. The alcoholic solution from 3 is poured into half its 
volume of a cold saturated solution of lead acetate in 70 per cent. 
aleohol. No precipitate should be produced. 

To estimate the cinnamaldehyde in the oil, 75 grams of it is well 
shaken in a capacious flask with 300 c.c. of a boiling, 30 per cent. 
solution of sodium hydrogen sulphite. After a short repose, 200 c.c. 
of hot water is added, and the whole is warmed on the water- 
bath until the compound of the aldehyde with the sulphite is com- 
pletely dissolved, when the constituents other than aldehyde and all 
the impurities form an oily layer on the surface. After cooling, this 
oily layer is dissolved in ether, and the filtered ethereal solution is 
evaporated in a tared beaker as rapidly as possible on the water-bath, 
and is weighed at intervals of ten minutes. When two weighings 
differ by no more than 0°3 gram, the last but one is taken as that of 
the non-aldehydic substances present. The cinnamaldehyde is known 
from the difference. Cinnamic acid, if present, may be removed by 
shaking the oil with hot sodium carbonate solution, and the amount 
found deducted from that of the aldehyde ascertained as above. 

A rough technical method for the same purpose consists in placing 
10 c.c. of the oil in a spevial flask’ of about 100 c.c. capacity, with a 
cylindrical neck graduated in tenths of a cubic centimetre. The oil 
is treated in the flask with the sodium hydrogen sulphite, and when 
the crystalline sulphite has been completely dissolved by prolonged 
heating on the water-bath, and the non-aldehyde constituents have 
formed a clear oily layer on the surface, they are driven up into the 
graduated neck by cautious addition of sulphite solution, and their 
volume read off when cold. The specific gravity of the non-aldehydic 
oil may, without serious error, be taken as 1°06 at 20°, or identical 
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with that of the original cassia oil. A good cassia oil should contain 
at least 75 per cent. of cinnamaldehyde. M. J. S. 


Estimation of Acidity in Lubricating Oils. By Hoipr (Chem. 
Cenir., 1890, ii, 568; from Mitt. kénig. techn. Vers.-Anstalt, Berlin, 
1890, 151—153).—-In the case of light-coloured oils, the author re- 
commends measuring exactly 10 c.c. into a 300 c.c. Erlenmeyer flask, 
washing the measure with a mixture of 8 parts of ether and 2 parts of 
absolute alcohol containing a little phenolphthalein, and titrating 
with standard alcoholic soda (1 c.c. of which = 0°005 gram SQ;). 

In the case of dark-coloured oils, where the colour would prevent 
the alkaline phenolphthalein from being seen, the author recommends 
that 20 c.c. of the oil should be agitated with 50 c.c. of absolute 
alcohol, and after the oil has again separated from the alcoholic 
extract, 25 c.c. of the latter is titrated with the alcoholic sodium 
hydroxide, after addition of 20 c.c. of the alcohol-ether mixture. If 
the amount of acidity is more than 0°03 per cent. (calculated as 
sulphuric anhydride), it is recommended to decant the remainder of 
the alcohol from the oil and to again extract with a further quantity 
of 50 c.c. of absolute alcohol. 

Instead of using a burette marked in cubic centimetres, the author 
recommends one graduated in such volumes as are equivalent to per- 
centages of acidity (= SO,). J. W. L 


Estimation of Mineral Oils in Fat Oils. By A. Grirrner 
(Zeit. ang. Chem., 1890, 261).—The following slight modification of 
Horn’s method (Zeit. ang. Chem., 1888, 458) allows the estimation 
to be made satisfactorily when the proportion of mineral oil is large. 
2 or 3 grams of the sample is saponified in a small porcelain basin on 
the water-bath by 20 c.c. of alcoholic soda containing 20 to 25 grams 
of sodium hydroxide per litre of 95 per cent. alcohol. Heating and 
stirring are continued until the alcohol is entirely expelled, and then 
a quantity of sand (purified by hydrochloric acid) is mixed in. The 
mass is then treated in a Soxhlet’s extractor with chloroform (purified 
by distillation: with concentrated sulphuric acid), and the dissolved 
oil is dried at 100° after distilling off the chloroform. M. J. 8. 


Estimation of Oils, Fats, &c. By T. T. P. B: Warren (Chem. 
News, 62, 215, 251).—In the first communication, equations are given 
for calculating, irom data supplied by iodine absorption and also 
Maumené’s reaction, the proportions of constituent oils, of which the 
presence has been undoubtedly ascertained, in mixtures of two or 
three oils. In the second communication, various oils, &c., are 
classified, according to their behaviour with sulphur chloride :—The 
first division contains those which give an insoluble product; this is 
of an elastic, spongy nature (except in the case of olive and cotton- 
seed oils, from which the sulphur at first dissolved separates on cool- 
ing) and is soluble in ether; but caoutchouc and gutta-percha are 
precipitated from such solutions by a few drops of alcohol; the 
following are the oils, &c., which have come under the author’s notice, 
and behave in this manner :—Olive, poppy, “papav. somnif.,” “glaucium 
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flav.,” almond, earthnut, walnut, sesame, nigerseed, castor, rapesced, 
cotton, beechmast, and hempseed oils, also caoutchouc, gutta-percha, 
and allied substances, and the resins naturally associated with them. 
The second division includes those that do not behave in this manner, 
namely, sperm, whale, cod, lard, cocoanut, palm, and resin oils; 
spermaceti, lard, butter, beeswax, beef and mutton fat,.pine resins, 
turpentine, Japan wax, petroleum and paraffin homologues; coal-tar, 
shale oil, and similar distillates from minerals, as well as glycerol 
and the fatty acids derived from the oils of the first division. Hence, 
oxidised, blown, or old oils of the first divisiun produce more soluble 
products than the fresh oils. Qils of the second division yield less 
magma than oils of the first division; some of the former, petroleum 
and coal-tar distillates, for instance, simply act as solvents for the 
sulphur chloride. Any nitroglycerol, formed by the use of nitric acid, 
must be carefully removed when making tests. D. A. L. 


Examination of Oils, Fats, and Allied Substances. By 
T. T. P. B. Warren (Chem. News, 62, 288).—Points regarded as of 
importance in the examination of an oil are the specific gravity, the 
expansibility, and absorption of oxygen. The sp. gr. is taken ina 
bottle at 60° F. for thin oils; at 100° F. for thick oils, fats, &c. 
The expansion of an oil proceeds in a geometrical ratio giving a 
logarithmic curve in which the axes x and y follow a regular rate of 
variation ; therefore, in case there is any irregularity in the expansion 
of an oil, the temperature at which it occurs should be noted. For 
the oxygen absorption, the oil is exposed to a known volume of the 
gas, which is subsequently remeasured and analysed; the carbonic 
anhydride represents the glycerol set free, any further deficiency of 
oxygen being due to retention of that gas by the oil and fatty acids. 

D. A. L. 

Adulteration of Olive Oil. By R. Bruiiét (Compt. rend., 111, 
977).—10 c.c. of the oil is heated in a water-bath for half an hour 
with 5 c.c. of a 25 per cent. solution of silver nitrate in ethyl alcohol 
of 90°. Pure olive oil remains transparent and aquires a grass-green 
colour; earth-nut oil acquires a reddish-brown tint; oil of sesame 
acquires a very deep rum colour; colza becomes black and then 
dirty green ; linseed oil acquires a deep reddish tint ; cotton-seed oil 
becomes black; poppy-seed oil becomes greenish-black ; oil of 
camelina becomes black, but in daylight, if the tube is inclined, it is 
seen to have a brick-red tint. C. H. B. 


Analysis of Olive Oil and Seed Oils, Butter, and Margarine. 
By R. Bruit (Compt. rend., 112, 105—106).—12 c.c. of the oil is 
mixed with 5 c.c. of a 2°5 per cent. solution of silver nitrate in 
alcohol of 95°, and the mixture is heated in a test tube in a water- 
bath for 10 to 20 minutes. The oil must be filtered if it is not 
perfectly transparent. 

The purest olive oil acquires a beautiful, delicate green colour ; 
inferior olive oil at first blackens slightly or becomes pale red, but 
the colour soon changes to an intense green. Cotton-seed oil becomes 
quite black; earth-nut oil is at first red-brown, but afterwards 
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becomes green and turbid; oil of sesame becomes deep brown-red 
and does not turn green; colza oil and poppy-seed oil acquire a 
yellow-green colour and become turbid. The reaction will detect 
from 5 to 10 per cent. of impurity in olive oil. 

Under these conditions, genuine butter from various sources 
retains its original colour, but butter containing margarine becomes 
brick-red. The reaction is distinct with 5 per cent. of margarine, and 
with 10 per cent. the red tint is strongly marked. C. H. B. 


Composition of Butter Fat, as determined by the Reichert- 
Wollny Method.—By P. Viern (Milch. Zeit., 18, 541—545).— 
Although the method of determining the amount of volatile fatty 
acids in butter fat originally devised by Reichert and Meisl and 
afterwards modified by Wollny gives results which are perfectly 
concordant with one another, the amount of volatile fatty acids 
obtained from the fat of different samples of butter has varied within 
such wide limits, that the value of the method for the determination 
of the admixture of foreign fats with butter is correspondingly de- ~ 
creased. The results obtained by the author confirm those of other 
chemists. 

There remains, therefore, the fact that butter fat varies in com- 
position, and it was principally with a view to detecting, if possible, 
the cause of the variations that the author’s experiments were made. 
The analysis of a sample of butter fat, received from Kiel on behalf 
of the “Kommission zur Feststellung der besten Butter-Priifungs 
Methode,” shows how little the amount of volatile fatty acids changes 
by lapse of time. (The results in this, as in all other cases, are ex- 
pressed in c.c. of N/10 alkali, equivalent to the volatile fatty acids 
obtained from.5 grams of butter fat) :—(a.) September 20th, 1888 
= 31°8, 31°6, 31°8, 31°9, 31°9.  (b.) January 17th, 1889 = 32:1. 
(c.) May 2nd, 1889 = 32:1. 

From November, 1888, to May, 1889, 59 samples of butter fat were 
analysed. Of 28 samples of French butter the lowest value for 
volatile acids found was 26:1, and the highest, 20°6; of 22 samples 
of Swedish butter the lowest volatile fatty acid value was 26°9, and 
the highest, 29°4; of 3 samples of Holstein butter the lowest was 
27°3, the highest, 29°1; finally, of 7 samples of butter made by the 
Aylesbury Dairy Company, Limited, the lowest value was 27°6, the 
highest, 29°2. Of the history of all these just enumerated, the author 
knew nothing, with the exception of those made by the Aylesbury 
Dairy Company. Further, 35 samples of milk were churned under 
the author’s supervision, and the butter fat analysed. The vast 
majority showed a normal composition, and only two samples 
analysed had a less value than 25. From one farm, however, one 
belonging to the Aylesbury Dairy Company, butter was obtained 
from the fat of which very low fatty acid values were recorded. The 
cream was separated from the evening’s milk, cooled, mixed with the 
cream of the following morning’s milk, and sent up to London. After 
churning, the following values were found :—February 2nd, 1889 = 
20°9 and 21'2; February 9th, 1889 = 21:4 and 21:2; February 15th, 
1889 = 21-2 and 20°4. The Herd comprised 39 Shorthorns, 16 Kerrys, 
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and 5 Jersey cows, but several changes occurred during the period of 
the investigations. Experiments were made to determine whether 
the breed had any influence on the quality of the butter fat ; secondly, 
the food was altered, the silage, and then the oats, being replaced by 
other foods; but no important influence could be traced to any of 
these causes. 

That the butter fat of the milk of cows which have been milked for 
a lengthened period sometimes contains a very low proportion of 
volatile fatty acids has been noticed by others, and the author found 
that the butter fat from two cows which had calved some months, in 
one case nearly fourteen months, previously, contained volatile acids 
equal to 14 to 16 c.c. N/10 alkali. The vesults of the analyses of the 
butter fat of the whole herd, when considered in relation to the 
length of time after calving, do not, however, show that the abnor- 
mally low values obtained can be referred to this as the principal 
cause. 


Analysis of Butter Fat by the Reichert-Wollny Method. By 
P. Vista (Chem. Centr., 1890, ii, 722—723; from Milch. Zeit., 19, 
721—724).—In addition to the results already published (preceding 
abstract), the author has determined the amount of volatile fatty 
acids in a further number of samples of butter fat. 

The butter fat, which had been sent to a number of chemists from 
Kiel in the summer of 1888, contained, originally, fatty acids equal 
to 31°6—32°1 ¢.c. of decinormal alkali; on September 19th, 1889, 
31°8 c.c.; on December 12th, 1889, 32-2 ¢.c.; on April 15th, 1890, 
32°0 c.c. Of 29 samples of Schleswig-Holstcin butter, 6 gave results 
below 25 c.c., 217 to 24°7 c.c.; these samples are of butter made at 
the time when most of the cows of Schleswig-Holstein are nearing 
the end of the period of lactation. .Danish butter gave 29°8, 28'8, 
29°9 c.c.; 39 samples of French butter had values varying from 
269 to 30°8 c.c.; London-made butter, made from July 30th to 
November 12th, 1889, gave 25°8 to 2771 ¢.c., and from March 25th 
to June 24th, 1890, 272 to 30 c.c. Some butter prepared by the 
author gave volatile fatty acids equal to 28°5 to 28°6 c.c. 55 samples 
of butter, made from milk obtained from the farms of the Aylesbury 
Dairy Company, the evening’s milk being mixed with the following 
morning’s milk, and then the cream separated, showed that during 
the months of February and March in 1889, and again in 1890, the 
proportion of volatile acids was abnormally low ; the amount rose in 
April to 25 c.c., and stood above that amount during May and June. 
Similarly low figures were obtained in 1888. From June 11th, 1889, 
to June 30th, 1890, the figures varied from 21°3 to 262 c.c. The 
author cannot, however, offer any satisfactory explanation for the 


differences observed. J. W. L. 


Marchand’s Method for Estimating Fat in Milk. By A. 
Sséstrém (Bied. Centr., 19, 855—856).—A mixture of equal volumes 
of ether (sp. gr. = 0°723) and pure alcohol (free from aldehyde) of 
91—92 per cent. is used. 10 c.c. of milk is violently shaken in the 
lactobutyrometer-tube with 20 c.c. of the ether alcohol mixture, kept 
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for a few minutes in a water-bath heated at 45°, again shaken until 
no more large pieces of casein are to be seen, and then heated for 
12—15 minutes until the liquid has separated into three Jayers. The 
tube is now taken out of the water-bath, left for half an hour, and the 
volume of the layer of ether and fat read; the number of c.c. multi- 
plied by 2°34 and added to 1°08 gives the percentage amount of fat 
by weight. A table given in the original paper (Tidskr. f. landtman, 
552—556) shows the amounts of fat from 0°30 c.c. (= 1°78 per 
cent.) to 1°38 c.c. (= 4°31 per cent. of fat). For amounts outside 
these limits the method is of no use. N. H. J. M. 


A New Method for the Estimation of Butter Fat in Milk. 
By S. M. Baxscock (Chem. Centr., 1890, ii, 723; from Bull. Agric. 
Stat. Univ. Wisconsin, 1890, 24).—17°5 c.c. of milk is measured into 
a long-necked flask of 45 c.c. capacity. The pipette employed is 
graduated at 17°6 c.c., an allowance of 0°1 c.c. being made for the 
amount of milk adhering to the sides. This amount of milk weighs 
18 grams. The neck of the flask is graduated into ten parts, each such 
division being again subdivided into five divisions each measuring 
0:4 c.c., and each principal division representing 1 per cent. of fat. 
To the 17°5 c.c. of milk an equal volume of concentrated sulph- 
uric acid is added and gently mixed with the milk. The mixture 
is then allowed to remain at rest a short time, and placed in a 
centrifugal apparatus at a temperature of 93°3°; hot water is uext 
added until the fat rises to the neck, when it is again subjected to 
centrifugal force. Hot water is now finally added until the fat rises 
to the seventh division, and the volume is then read off. In the case 
of condensed milk, 8 grams is mixed with 10 c.c. of water, and the 
sulphuric acid added. Of cheese, 5 grams is treated with 18 c.c. of 
water, the same quantity of sulphuric acid being added. The following 
results are appended. 

Babcock. Gravimetric. 
56°80 per cent. fat. 
9°47 ” 
35°46 a 
” 33°77 ” 
J. W. L. 


Analysis of Fats. By J. Lewxowitscn (J. Soc. Chem. Ind., 9, 
842—848).—After reviewing the methods at present employed in 
the analysis of fats, the author enters on the original part of his 
paper, which has special reference to the examination of the fatty 
acids. He examined the fat extracted from the Sawarri nuts, and 
obtained the following figures :— 


Hehner’s value 96°9 per cent. 
(insoluble acids). 


Reichert’s value 0°65 per cent. 
(soluble acids). 


Kottstorffer’s value 
Mean molecular weight of the insoluble acids 272°82 
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Free acids (mol. weight 272°8)........... 
Ghyeetel...ccccscscscccccccss 0656606008 
Iodine value of the fatty acids............ 515 - 


The low Reichert’s value and the high Hehner’s value show that 
the amount of volatile soluble acids may be neglected. The mean 
molecular weight seems to point to the presence of oleic, palmitic, and 
stearic acids only. In order to resolve the insoluble fatty acids into 
their components, they were transformed into the corresponding lead 
salts and extracted repeatedly with ether. The results being unsatis- 
factory, it was attempted, by fractional crystallisation of the acids 
yielding the insoluble lead salts, to concentrate the unsaturated acid 
into one fraction, for which purpose the lead salts were decomposed 
with sulphuric acid and repeatedly boiled with slightly acidified water: 
The free acids were dissolved in alcohol and yielded seven consecutive 
crystallisations, the filtrate from the last crystallisation was freed 
from alcohol by evaporation and yielded an eighth quantity of acids, 
the iodine value of which showed that the unsaturated acid had 
accumulated in the final fraction. The iodine values of the other 
fractions point to the explanation that the first portion is nearly pure 
palmitic acid, which, in the higher fractions, is being partly replaced 
by stearic acid. The soluble lead salts were decomposed in the same 
way, the liquid acids repeatedly washed and freed from the last traces 
of water. After having been kept for some time in a desiccator, the 
liquid acids assumed a pasty consistence, from which, however, it was. 
not possible to separate the solid constituent. The chemical and 
physical properties of the acids proved that, besides'the supposed oleic 
acid, one or more other acids were present. The acids were, there- 
fore, subjected to oxidation with permanganate according to Hazura’s 
directions, and the potassium salts decomposed by sulphuric acid, 
when a precipitate of insoluble acids was obtained. These were ex- 
tracted four times with ether. The first extract gave a gelatinous 
substance saponifiable by alcoholic potash. The fatty acid obtained 
therefrom yave an acid value of 182-5, corresponding with a mole- 
cular weight of 305. The substance, therefore, seems to be an inner 
anhydride of a hydroxylated fatty acid of the general formula 


ROH<D°, pointing to the existence of an acid of the formula 


R-CH(OH)-COOH. The second, third, and fourth extracts consisted 
of small quantities of the acids which are not altogether insoluble in 
ether, and were later on added to the main portion. The bulk of the 
acids was repeatedly boiled out with water without, however, losing in 
weight, whereby the absence of linusic and isolinusic acids was proved. 
On repeatedly crystallising from alcohol, it was found that only one 
acid was present, all fractions yielding an acid melting between 125° 
and 130°. The last filtrate yielded, on evaporation, an acid melting 
between 117° and 119°, whereby the absence of sativic and isotri- 
hydroxystearic acids was established. The oxidised acid was then 
recrystallised from alcohol, and the crystals, showing every sign of 
purity, and melting between 132° and 133°, gave, on analysis, numbers 
agreeing with the formula for dihydroxystearic acid, C,sH;,(OH).0:. 
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The acids soluble in water were obtained by neutralising the sulph- 
uric acid after the dihydroxystearic acid had been filtered off, and 
boiling the solution down until potassium sulphate began to separate. 
The solution was then acidified and the bibasic acid extracted with 
ether. After repeated crystallisation from water, an acid was 
obtained melting between 126° and 130°, which proved to be a 
mixture of azelaic and suberic acids, 

In conclusion, the author refers to his criticisms on Benedikt’s 
acetyl values (Proc., 1890, 72 and 91). Benedikt, in his reply, 
declared the author’s results to be wrong, and assumed that impure 
acetic anhydride had been used and that the fatty acids had not been 
washed free from acetic anhydride before titration. The author 
refutes Benedikt’s alleged explanation for his supposed error, and in 
a somewhat lengthy discussion gives further proof in support of his 
views. . B. 


Methods of Estimation of the Fatty Substances in Vegetable 
Organisms. By W. Maxwett (Amer. Chem. J., 13, 13—16).— 
Experiments with Gossyppiwm (cotton seed) show that not only are 
the lecithins not wholly separated by treatment with ether, but that 
even the greater proportion of these substances resists the action of 
ether, and can be separated only by subsequent treatment with alco- 
hol. In the case of cotton seed, the proportion of lecithins in the 
total fatty substances is very small; yet more than 50 per cent. of the 
substituted glycerides remain in the material after extraction with 
ether for 15 hours. In some other varieties of seeds, such as the 
legumes, the total ethereal and alcoholic extracts of the seeds (which 
seeds contain from 2°5 to 4 per cent. of fatty substances) are com- 
posed of lecithins to the extent of 25—45 per cent. If as much as 
50 per cent. of the lecithins remain unseparated after treatment of the 
materials with ether only, it follows, therefore, that when ether only 
is used as an extractive agent, from 20 to 25 per cent. of fatty sub- 
stances remain undetermined in those seeds in which the fatty sub- 
stances consist largely of lecithins. G. T. M. 


Estimation of Morphine in Opium. By E. Diersricn (Zeit. 
anal. Chem., 30, 105—107; from Pharm. Centralhalle, 31, 591).— 
6 grams of the finely-powdered opium is rubbed up with 6 c.c. of 
water, rinsed into a tared flask, made up with water to a total weight 
: of 54 grams, shaken for 15 minutes, and poured on to a ribbed filter of 
10cm. diameter. 42 grams of the filtrate is mixed with 2 c.c. of dilute 
ammonia (17 grams of concentrated ammonia to 83 grams of water), 
avoiding shaking, and the mixture is immediately poured through a 
ribbed filter. 36 grams of this filtrate is then mixed, in an accurately 
weighed flask, with 10 grams of ethyl acetate and 4 grams of the 
above dilute ammonia, and, after corking the flask, it is shaken 
vigorously for 10 minutes. Another 10 grams of the ether is added, 
and the ethereal layer is poured off as closely as possible; this is 
repeated a second time. The liquid is then poured through a plain, 
8 cm. filter, and flask and filter are twice rinsed with 5 grams of 
water saturated with acetic ether. After thorough draining and 
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drying at 100°, the contents of the filter are added to those of the 
flask, and the drying is completed. M. J. §. 


Estimation of Colchicine in Colchicum Seeds. By Krenz, 
(Zeit. anal. Chem., 29, 727; from Pharm. Post, 20, 38).—20 grams 
of the seeds is extracted in a percolation apparatus with 90 per cent. 
alcohol. The tincture is mixed with 25 c.c. of water and evaporated 
on the water-bath. The aqueous residue is filtered, and then four 
times shaken with 10—15 c.c. of chloroform. The residue from 
evaporating the chloroform is dissolved in water, filtered, and again 
extracted with chloroform. The residue from the second chloroform 
solution is heated on the water-bath with a few c.c. of water to decom- 
pose a compound of colchicine with chloroform, then evaporated, and 
finally dried over sulphuric acid to a constant weight. M. J. S. 


Examination of Brewers’ Pitch. By Z. v. Mitxowskgr (Zeit. 


anal. Chem., 29, 570—576).—About a gram of the pitch is hydrolysed: 


with alcoholic potash, evaporated to dryness, and taken up with water. 
The solution is treated with ether for the removal of neutral resins, 
which are dried and weighed. The soap is now treated with dilute 
hydrochloric acid, whereupon resin and fatty acids are precipitated. 
The precipitate is dissolved in ether, and the ethereal solution washed 
with water, then evaporated and dried at 100°. The residue is dis- 
solved in 15—20 c.c. of alcohol, treated with excess of potash, 
evaporated to about 5 c.c., diluted with water, and precipitated with 
silver nitrate. The silver precipitate is either dried and then 
extracted in a Soxhlet’s apparatus with ether, or the extraction may 
be performed with the precipitate still suspended in the aqueous 
liquid. Resin, with traces of silver salts, pass into the ether solution. 
The silver is removed by hydrochloric acid and the filtered ethereal 
solution evaporated for the resin. The undissolved silver salt is 
decomposed by acid, and the liberated fatty acids dissolved in ether, 
and weighed after evaporation. Special apparatus, modified from 
that of Schwarz (Zeit. anal. Chem., 23, 368), for the extraction with 
ether, is figured. The average composition of the pitch is :—Neutral 
resin, 11°52; resin, 74°86; and fatty oil, 13°42 per cent. 
M. J. S. 


Estimation of Urea. By S. H. Smita (Pharm. J. Trans. [3], 21, 
294).—For the estimation of urea, exactly 5c.c. of the urine is introduced 
into an Allen’s nitrometer which has been filled with a strong solu- 
tion of common salt. About 8 c.c. of solution of sodium hypobromite 
is then added. The latter is to be freshly prepared by adding 1 c.c. 
of bromine for every 10 c.c. of a stock solution in which 200 grams of 
sodium hydroxide is dissolved in 500 c.c. of water. Each c.c. of 
nitrogen evolved from 5 c.c. of urine represents 00539 per cent. of 


urea. 
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Measurement of Refractive Indices at High Temperatures 
by means of the Total Reflectometer. By J. W. Brin (Ber., 
24, 286—296).—A description of a method of measuring refractive 
indices at high temperatures by the aid of Pulfrich’s refractometer. 

H. C. 

Explanation of Optical Activity. By A. Fock (Ber, 24, 
101—111).—Landolt divides optically active substances into three 
classes: those which rotate polarised light only when in the crystal- 
line form ; those which rotate it only in solution or when fused, that 
is to say, in the amorphous state, and, lastly, those which in both 
conditions show optical activity. Only one substance, strychnine 
sulphate, has hitherto been discovered belonging to the last class. 
The optical activity of crystals is generally explained by assuming 
for these a screw-shaped structure: that of liquids is referred to the 
nature of the chemical molecule and, more particularly, to the 
presence of an asymmetrical carbon atom. 

The author does not regard the explanation of the optical activity 
of crystals usually given as satisfactory. It is not probable, and is 
not consistent with what is known of the symmetry of crystals. That 
the laws of circular polarisation are the same for both the crystalline 
and amorphous states, would also lead to the conclusion that the 
same explanation would hold in both cases. A key to this explana- 
tion may be sought in the fact that substances which are optically 
active when amorphous, crystallise in hemihedral forms. Accord- 
ing to Sohncke, hemihedrism may be explained by assuming a certain 
polarity in the molecules building up the crystal. The author shows, 
reasoning from the fact that the molecule of an optically active sub- 
stance contains an asymmetrical carbon atom, that circular polarisa- 
tion may be explained by assuming that the axis of polarity of the 
molecule coincides with its axis of rotation and with the directiun 
which offers greatest and least resistance, according to the orientation 
of the molecule, to the passage of a ray of light. H. C. 


Relation between Electrical and Chemical Energy in Gal- 
vanic Cells. By E. Lévay (Ann. Phys. Chem. [2], 47, 103—114).— 
The object of these experiments was to determine for certain galvanic 
cells the heat generated chemically and the heat equivalent of the 
current, and to obtain an exact measare of the difference between 
the two. The heat evolved in the cell was determined calorimetri- 
cally, and that of the circuit was determined in like manner by means: 
of a silver voltameter placed within the calorimeter along with the 
cell. Two cells were examined, the Daniell and the De la Rue, three 
determinations being made with each. With the Daniell, the heat’ 
equivalent of the current is greater than that generated chemically, 
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so that the cell works with absorption of heat. The reverse is true 
of the De la Rue cell; but in this case the relative amount of electri. 
cal energy increases with the concentration of the solution in the 
cell. The results are compared with those formerly obtained by 
Jahn, with which they show a.close agreement. 


Variations of Electromotive Force of Cells of Certain Metals, 
Platinum, and Nitric Acid. By G. J. Burcu and V. H. Veter 
(Proc. Roy. Soc., 48, 460).—When copper, silver, bismuth, and 
mercury are introduced into purified nitric acid of different degrees 
of concentration, and a couple made with platinum, the E.M.F. of the 
cell increases considerably until it reaches a constant, mostly maxi- 
mum, value. The rise of E.M.F. is attributed to the production of 
nitrous acid by the decomposition of the nitric acid, and the final 
value is considered to be due to the former alone, although any im- 
purity affects the result to a remarkable degree. If nitrous acid has 
been previously added to the nitric acid, the maximum E.M.F. is 
reached at once. 

If the conditions favour a more rapid solution of the metal, and, 
consequently, a more rapid production of nitrous acid, then the rise of 
E.M.F. is concomitantly more rapid. If any substance is added which 
would tend to destroy the nitrous acid as fast as it might be formed 
(for example, carbamide), then the rise of E.M.F. is extremely slow. 

J. W. 

Electromotive Force of Galvanic Elements. By A. Osersecr 
and J. Enter (Ann. Phys. Chem. [2], 42, 209—226).—After giving 
a short account of the theoretical investigations on the E.M.F. of 
voltaic combinations, the authors proceed to describe their own ex- 
periments on non-reversible elements. They measured the E.M.F. of 
. amalgams of zinc, cadmium, tin, lead, and bismuth against pure 
mercury in different salt solutions, using the compensation method 
aud a mirror galvanometer. The amalgams, which, as far as polarisa- 
tion is concerned, behave like the metals themselves, were prepared 
electrolytically, except in the case of bismuth. 

From experiments with numerous solutions of sulphates, chlorides, 
bromides, iodides, &c., it appeared that the E.M.F., besides depend- 
ing on the two metals which form the electrodes, is also dependent on 
the negative component of the salt solution: the metal of the salt 
only exerts an influence when it is the same as one of the electrodes, 
in which case the E.M_F. is diminished. 

When the metals are arranged according to the magnitude of the 
E.M.F., they always follow each other in the same order (that, 
namely, in which they are given above), no matter what the salt or 
acid solution may be. In alkaline solution, the values for lead and tin 
ere abnormally high. The authors finally indicate a connection 
between the E.M.F. and the heat of formation of certain salt solutions 
as determined by Thomsen. J. W. 


Chemistry of the Accumulator. By M. Cantor (Monatsh., 9, 
483—451).—The charging and discharging of a secondary cell are 
accompanied by a chemical change in the electrodes and the electro- 
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lyte, and by an evolution of gas. In order to ascertain what chemical 
‘changes take place, it would be necessary to analyse the electrodes: 
and electrolyte both before and after charging,.and to collect and 
examine the gases given off. The latter, which consist of oxygen 
and hydrogen, would only require collecting separately and :measur- 
ing. The change in the electrolyte is also readily ascertained, but 
that of the electrodes presents some difficulty. It may, however, be 
determined indirectly by charging each plate of the cell separately, 
using as the second pole an electrode the chemical composition of 
which remains unaffected. In such a combination, the change in the 
electrolyte is due solely to the reaction which takes place between it 
and the electrode and to the gas evolved. The change in the com- 
position of the electrolyte can be determined, as also the gas evolved, 
and from these data the change which has taken place in the electrode 
is ascertained. 

Applying this principle to the study of the changes that take place 
in the negative plate of a secondary cell, consisting of lead coated 
with a mixture of lead oxide and sulphate, the plate is so arranged 
that it forms the cathode, whilst platinum forms the anode, in a solu- 
tion of sulphuric acid which is being submitted to electrolysis. 
Examination and measurement of the gas evolved and a determina- 
tion of the change in the electrolyte gave rise to the following 
results:—The lead oxide contained in the plate is first converted into 
sulphate. The hydrogen, which is formed electrolytically, reduces 
the lead sulphate with the formation of sulphuric acid and metallic 
lead. The freshly reduced lead decomposes the sulphuric acid with 


evolution of hydrogen and the formation of lead sulphate. These 
two reciprocal processes continue until a condition of equilibrium is 
reached, when the cell :s charged. It is to the local action, between 
freshly reduced lead and sulphuric acid, that those phenomena are due 
which led Streintz (Abstr., 1890, 315) and others to conclude that 
lead in accumulators has the power of occluding hydrogen, which, 
however, is not the case. ‘ 


Electrical Resistance of Bismuth. By G.H. Zaun (Ann. Phys. 
Chem. [2], 42, 351—352).—The author confirms Lenard’s observa- 
tion that the electrical resistance of metallic bismuth is slightly 
less (about 0°12 per cent.) when measured with an alternating 
current than with a constant current. J. W. 


Conduction of Electricity by the Vapours of Heated Salts. 
By 8S. Arruentus (Ann. Phys. Chem. [2], 47, 18—76).—The spray. 
from different salt solutions was introduced through the air holes of 
® Bunsen burner into the flame, and the alteration in the resistance 
between two platinum plates placed in the flame caused by the intro- 
duction of the salt was observed. From careful estimations, the 
proportional amount of the salt vapour present in the hot gases, or 
what the author terms the dilution of the salt vapour, could in each 
case be determined. 

Salts of the alkali metals were first examined. It was found that 
the salts of each metal had a conductivity which was quite inde- 
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pendent of the nature cf the negative radicle, salts of one and the 
same metal having all approximately the same conductivity for equal 
degrees of dilution. This law holds more particularly when the 
dilution is large, the individuality of each salt being somewhat more 
marked when present in a concentrated state, cspecially in the case 
of the sodium salts. As far as there is uny difference among the 
haloid salts, the iodides conduct better than the bromides, and the 
bromides better than the chlorides. The greater the atomic weight 
of the metal, the better do its salts conduct. The conductivity 
changes with the dilution so that it is always proportional to the 
square root of the concentration, except in the case of great dilutions 
when the increase in conductivity is somewhat greater, and for very 
small dilutions when the increase is somewhat less than that calcu- 
lated froin the square root of the concentration. The conductivity of 
hydrogen and ammonium salts is practically nil. 

Whereas in the case of the alkali metals the flame immediately 
takes the conductivity characteristic of the salt introduced, this is not 
the case with salts of the metals of the alkaline earths; as on in- 
troducing one of these into the flame, the conductivity increases 
slowly until it reaches a maximum. The effect of the salt on the 
conductivity also does not immediately disappear when the supply of 
salt to the flame is stopped, but its influence remains perceptible for 
many hours, and can in fact only be finally removed by washing the 
electrodes in hydrochloric acid. The latter seem to become 
coated with the oxide or sulphide of the metal (hydrogen sulphide 
being sometimes given off on washing the plates in acid), and the 
presence of these as solid particles in the flame serves to bring about 
a conductivity perfectly independent of that of the salts themselves. 
For this reason, regularities similar to those noticed in the case of the 
salts of the alkali metals cannot be observed. It is found, however, 
that a maximum conductivity is reached most rapidly, the higher the 
atomic weight of the metal and the more concentrated the salt. The 
conductivity also seemingly increases with the atomic weight. 

The salts of a large number of other metals were examined, but of 
these only silver and lead nitrates were found to have an appreciable 
conductivity in the Bunsen flame. Experiments with mixtures of 
potassium and sodium sulphates and chlorides led to the interesting 
result that the mixed salts behave as electrolytes having a common 
ion. Hence it was possible to calculate, within the limits of experi- 
mental error, the conductivities of such mixtures from those of the 
salts composing them, in accordance with the principles laid down by 
the author (Abstr., 1890, 437). 

It would seem that the conductivity of salt vapours in the Bunsen 
flame may be of two kinds, firstly, that of the solid particles which may 
be formed by decomposition of the salt; and, secondly, that due to the 
salt itself. The latter the author regards as being electrolytic in its 
nature. The conductivity takes place in accordance with Ohm’s law 
for an E.M.F. not greater than 0°2 volt, but above this E.M.F. Ohm’s 
law no longer holds. The fact that the salts of any alkali metal ull 
have the same conductivity is readily explained if it is assumed that 
the salts at the temperature of the flame, about 1200°, undergo dis- 
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sociation. In the presence of the large amount of water vapour 
which the flame contains, the metal would then be converted into 
hydroxide and the acid set free. Since the latter has no conductivity, 
the former alone would in all cases be active, and hence the conduct- 
ivity of the salts of any alkali metal would always be the same, 
namely that of the hydroxide. The author discusses the change of 
conductivity with concentration, regarding the conductivity as elec- 
trolytic, and applying those laws which have already been established 
for aqueous solutions. The agreement between the theoretical 
deductions and the experimental results he considers establishes the 
correctness of his assumption, and also of those gaseous laws which 
have been derived from the study of dilute solutions. H. C. 


Conductivity of Isomeric Organic Acids and their Salts. 
By W. Ostwatp and by D. Bertuetor (Compt. rend., 112, 229—231).— 
Ostwald claims priority in the determination of the electrical con- 
ductivities of isomeric acids, and in the discovery of the fact that 
tartaric acid and racemic acid have the same conductivities, which he 
regards as proof of the complete dissociation of the latter in dilute 
solution. 

D. Berthelot replies that the application of measurements of elec- 
trical conductivity to the study of chemical problems is mainly due 
to Kohlrausch, Bouty, and Fousserean; that his method (this vol., 
p. 375) is different from that used by Ostwald; and that he has 
investigated the behaviour of mixtures, whilst Ostwald confined him- 


self to the study of single electrolytes. The dissociation of racemic 
avid in solution had already been established by the thermochemical 
measurements of Berthelot and Jungfleisch. CHB 


Electrical Behaviour of Precipitated Membranes. By A. 
Operseck (Ann. Phys. Chem. [2], 42, 193—208).—Two tubes closed 
at the bottom with parchment paper were filled with solution of zinc 
or copper salt, and immersed in a beaker containing a salt solution of 
such nature as to give a precipitate with either the metal or the acid 
radicle of the first salt, The precipitate is formed within the parch- 
ment paper, and exhibits electrical properties comparable to those of 
a metallic plate in the same position (compare Ostwald, Abstr., 
1890, 1354; Tammann, this vol., p. 140). The object of the author 
was to measure the polarisation caused by the introduction of such 
membranes into an electrolytic circuit. For this purpose, he intro- 
duced into the two tubes, as electrodes, rods of amalgamated zinc 
when a zinc salt was employed, and of copper when a copper salt was 
used. These electrodes are practically unpolarisable by the primary 
current, so that any polarisation observed must have its seat in the 
precipitated membranes. When the polarisation of these was 
measured separately, it was found only at that membrane where 
the precipitate was thickened by the action of the current. For in- 
‘stance, with copper sulphate in the two tubes and potassium ferro- 
cyanide in the beaker, the ion FeC,N, travels to the tube containing 
the anode, and consequently strengthens the membrane by meeting 
the copper ion there ; the potassium ion, on the other hand, meets the 
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ion SO,in the membrane at the cathode, and no precipitate is formed. 
Such a membrane, then, as copper ferrocyanide the author calls an 
anodic membrane; the lead sulphate formed at the tube containing 
the negative electrode when the beaker is filled with a solution of a 
lead salt he calls a cathodic membrene. 

Copper salts with potassium ferrocyanide, or ferricyanide, givé an 
E.M.F. of polarisation rising to a maximum of about 1 volt. The 
primary current becomes much weaker as it flows, owing to the 
thickening of the membrane and the increasing resistance. Porous 
clay cells in place of the parchment paper offer much less resis- 
tance, so that the E.M.F. of polarisation with them is greater, 
corresponding with the increased current density. Zine salts give 
a polarisation only about half that of copper salts. The polarisation 
-here depends on the cation. 

With lead solution in the beaker, the polarisation is as much as 
2 volts. Spongy lead separates at the cathodic membrane, and the 
current increases, probably in consequence of this. The E.M.F. of 
calcium, strontium, and barium chloride against zinc sulphate is equal 
to 0°08, 0°39, and U°73 volt respectively. Silver nitrate gives a 
polarisation of —0°26 volt against copper sulphate, and —0°24 volt 
against zinc sulphate. 

The author finds no characteristic difference between permeable 
and impermeable membranes when long continued currents are em- 
ployed. The opposite result found by l'ammann he considers as due 
to the rapidly alternating currents used by the latter. J. W. 


Relation between Atomic Weight and Magnetism. By L. 
Errera (Ber., 24, 88—89).— The author maintains the impossibility in 
the present state of our knowledge of the subject of establishing any 
more definite relation between the magnetism and the atomic weights 
of the elements than that which he has formerly pointed out, namely, 
that the elements in the odd series in Mendeléeff’s table are dia- 
magnetic, and those in the even series paramagnetic. He criticises a 
paper by Bachmetieff (J. Russ. Chem. Soc., 21,39) dealing with this 
question, in which he points out several errors. H. C. 


Thermal Dilatation of Liquid Bismuth near its Melting 
Point. By G. Vicentini (Rend. Acad. Lincei, 6, ii, 121—125 and 
147—152).—The following constants were previously obtained by the 
author, using large dilatometers (Atti Real. Acad. Torino, 22 and 23):— 
Sp. gr. of bismuth at 0°/4° = 9°787; m. p. = 271°; sp. gr. of solid 
bismuth at its melting point = 9°673; sp. gr. of molten bismuth at 
the melting point = 10-004; decrease in density on passing from 
the liquid to the solid state = 3°31 per cent. ; mean coefficient of dila- 
tation between its m. p. and 300° = 0000120. From his observa- 
tions, the author also concluded that liquid bismuth has its maximum 
density at its melting point. Liideking (Abstr., 1888, 790), using 
small thermometers with capillary stems as dilatometers, found a 
different set of constants, and attributed the discrepancies to the 
presence of air in the author’s large dilatometers. This is now denied 
by the author, who declares that Liidekirg’s results are untrust- 
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worthy, on account of the uncertainty in the indications of the 
variation of the volume of the metal in the bulb, as-shown by the 
column of bismuth in the capillary stem at temperatures close to the 
solidifying point, more especially as Liideking’s use of a mercury-bath 
involved the exposure of a portion of the stem, which would, conse- 
quently, be at a slightly lower temperature than the bulb. The 
author found it necessary to adopt special precautions to secure the 
proportionate movement of the bismuth columns in his wide tubes, 
éven when entirely immersed in a paraffin-bath. The slight expan- 
sion of the metal just before solidification from which Liideking 
inferred the existence of a point of maximum density, really takes place 
at a temperature at which, if maintained constant, bismuth slowly 
solidifies, and is due to a partial solidification. Liideking’s metal, 
it is also stated, was contaminated with mercury. 

The author has now made a series of experiments by the bydro- 
stutic method, using a bath of purified petroleum residues, and 
cylindrical glass vessels containing 9 to 12 c.c. of bismuth. The 
results obtained confirm those of the previous experiments, and show 
that within the limits of sensibility of the apparatus, about 1/110,000, 
the volume of liquid bismuth gradually decreases when cooled from 
281° to its melting point (271°5°) and even a little below (270°). 
The sp. gr. of liquid bismuth at its melting point is now found to be 
10:064, the increase in volume in passing from the liquid to the sohd 
state 3°39 per cent., and the mean coefficient of dilatation between its 
melting point and 280° 0000306. 8. B. A. A. 


Determinations of the Heat of Capacity and Heat of Fusion 
of some Substances to Test the Vaiidity of Person’s Absolute 
Zero. By 8. U. PicxerinG (Proc. Roy. Soc., 49, 11).—Person made 
determinations with eight substances to show that the temperature 

l 
pee (¢ = tempera 
ture of fusion, 1 = heat of fusion at ¢°, C = heat capacity of liquid, 
c = heat capacity of solid), was —160° inall cases. This he called the 
absolute zero. His conclusions may for several reasons be questioned, 
the chief reason being that he determined C and c at any temperature 
which happened to be most convenient, and the value of these is 
largely dependent on temperature; they should both refer to the 
same temperature, and this is necessarily ¢°. The author deduces 
,_ this value for C and c at ¢° from the determinations made at a series 

of different temperatures. The substances examined were, sulphuric 
acid and its monohydrate, hydrated calcium nitrate, and naphthalene, 
and their temperatures of no crystallisation were found to be —369°, 
—177°, —234°, and —214° respectively, thus refuting Person’s con- 
clusion. Water gives —167° when the values for C and ¢ at 0° are 
taken. Benzene was also examined, but the heat capacity of the 
solid was found to be greater than that of the liquid. This is prob- 
ably due to an incipient fusion occurring below the temperature of 
true fusion. 

The following are the values given for C, c, and J per gram at the 
respective fusing points, ¢ ;— “ 


at which their heat of fusion became nil, t — 
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ec. i. t. 
“f 02721 24°031 10°352° 
H,S0,,H,0 ceece . 0°2273 39°918 R'53° 
Ca(NO;).,4H,0.. 0°5185 0°3973 33°493 42°4° 
, 0°3612 35°625 79°86° 
0°4600 29°433 541° 
0°5243 79°25 0°0° 
8. U. P. 
Use of the Calorimetric Bomb for the Determination of the 
Heat of Combustion of Coal. By Scneurer-Kestyer (Compt. 
rend., 112, 233—236).—Berthelot’s calorimetric bomb answers well 
for the determination of the heat of combustion of coal, but for accu- 
rate estimation, it is necessary to determine the percentage of 
sulphur in order to make the necessary correction after determining 
the acidity of the products. For practical purposes, this last correc- 
tion may be omitted, since the heat of conversion of the nitrogen 
into nitric acid is practically the same as the heat of combustion of 
the carbon; and sulphur increases the heat of combustion in the 
furnace as well as in the bomb. The difficulty of determining the 
amount of ash is obviated by converting the powdered coal into 
pastilles as recommended by Berthelot. The results obtained are 
lower than those obtained 20 years ago by the author and Meunier 
Dollfus, a result partly due to a better knowledge of the corrections 
required, and they are also lower than those obtained with Favre and 
Silbermann’s calorimeter. The corrected determinations reduce the 
number of coals with heats of combustion higher than those calcn- 
lated from their elementary composition, and it is possible that coals 
exist with heats of combustion actually lower than those calculated 
by Dulong’s formula. C. H. B. 


Dalton’s Law. By M. Marcures (Ann. Phys. Chem. [2], 42, 
348—350).—The author draws attention to the difference between the 
results calculated by him (Wiener Ber., 98, 883) and by Galitzine 
(this vol., p. 378) for the pressure of compressed gases, and attributes 
them to the employment by the latter of an unsatisfactory formula 
given by Sarrau (Abstr., 1882, 686) for nitrogen. J. W. 


Determination of the Specific Gravity of Viscid Substances. 
By J. W. Briint (Ber., 24, 182—183).—The apparatus consists of a 
graduated flask; the neck is 2 mm. in diameter, and has a side tube 
at the upper end. A quantity of the substance under examination 
is first introduced into a pipette by the help of an air pump, the de- 
livery tube of the pipette, which is long enough to reach to the bottom 
of the flask, is inserted in the neck of the flask, the connection between 
the neck of the flask and the pipette being made air-tight with a 
small piece of rubber tubing ; on exhausting the flask by means of the 
side tube, the liquid flows out of the pipette. A flask with a capacity 
of 10 c.c. gives results which are stated to be accurate to four places 
of decimals. J. B. T. 


Determination of the Specific Gravity of Viscid Sub- 
stances. By C. Scneisier (Ber., 24, 357—358).—J. W. Briihl has 
described a method of determining the spccifie gravities of viscid 
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substances (preceding abstract). The author draws attention to the 
fact that 12 years ago he described a method for determining the 
specific gravity of beet-molasses which is simpler and more accurate 
than that of Briihl, and is applicable to all liquids. 

A pipette is used closed at both ends with glass taps, to which glass 
tubes are fitted by grinding. The capacity is determined once for all 
for a certain temperature ; the pipette is then filled by sucking up 
the liquid whose specific weight is required, the bottom tap shut, the 
tube attached to it removed, and the whole put into a beaker con- 
taining water at the required temperature. The top tap is then closed, 
its tube removed, the outside of the apparatus wiped clean and dried, 
and the apparatus weighed. The advantages of the method are that 
it is applicable to all liquid substances, that the specific gravity can 
be determined at any required temperature, and that any convenient 
size of apparatus can be employed. E. C. R. 


Hypothesis of Electrolytic Dissociation. By S. Arruenius 
(Ber., 24, 224—-231).—A reply to the criticisms of Traube (this vol., 
p. 255). According to the dissociation hypothesis, a salt in aqueous 
solution is dissociated into its ions, these latter being charged posi- 
tively and negatively respectively. In any homogeneous solution, the 
ions exist perfectly free side by side, and owing to their freedom of 
motion they so intermingle that the homogeneity of the solution is 
never disturbed. But if the solution is not homogeneous, and varies 
in concentration, diffusion of the salt will take place from the more 
concentrated to the less concentrated portion. Since one of the ions 
will move more rapidly than the other, a larger number of these 
ions will pass into the less concentrated portion of the solution than 
of the others. This will cause this portion of the solution to take the 
charge of these ions, and the other portion that of those remaining. 
A certain tension will thus after a time be established, and a state of 
equilibrium result in which equal diffusion of both ions may be said 
to take place in unit of time. Electrolytic dissociation differs, there- 
fore, from ordinary dissociation, as Traube asserts; but in the case of 
homogeneous solutions, both kinds of dissociation exhibit the same 
properties. 

The dissociation hypothesis does not demand that all properties of 
dilute solutions shall be of additive nature. In cases, however, in 
which additive properties in solution may be predicted, these have 
always been found. This is illustrated by the specific conductivity 
and specific resistance of water. The first should, according to the 
hypothesis, be proportional to the amount of the dissolved salt, and 
this is found to be the case; for the second, the hypothesis makes no 
such prediction, and in practice it is not found to be the case. That 
the colour of any particular ion in solution should be the same is 
correct, but in the instances given by Traube, the ions are in every 
case different. 

That the dissociation hypothesis stands altogether in contradiction 
to the hydrate theory, the author denies, having himself pointed out 
the possibility of the existence of molecular aggregates in concen- 
trated solutions. The hydrate theory has, however, altogether failed 
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to give any explanation of the properties of dilute solution, to which 
the dissociation hypothesis has been so successfully applied, and even 
in other cases there is disagreement between the supporters of the 
hydrate theory themselves (see Pickering, Abstr., 1890, 857). 

' Os@§vald’s application of the gaseous laws to electrolytic dissocia- 
tion has led to the establishment of a formula which has been 
successfully tested in the case of a large number of avids. Exceptions 
have been found to the formula, but sufficient data do not exist at 
present to serve for the discussion of these. That heat is developed 
in some cases of electrolytic dissociation finds a parallel in the case of 
the development of heat attending the formation of oxygen (3 mols.) 
from ozone (2 mols.). 

The author also points out that some of the statements made by 
Traube are erroneous, and that in calculating the values of i from 
the freezing point determinations-and electrical conductivity, pre- 
cautions were taken to make the numbers obtained from each strictly 
comparable. H. C, 


' Nature of Osmotic Pressure. By R. Nasini (Rend. Acad. Lincei, 
6, i, 175—182).—In this paper, Pfeffer’s experiments, and the 
extent to which they may be considered as the experimental basis of 
Van’t Hoff’s formula PV = Rt, are discussed at great length. The 
author arrives at the conclusion that the results obtained with the 
cells hitherto constructed afford but little support to the theory, the 
expression of which in the form of Van’t Hoif’s formula he regards 
us a convenient method of implicitly assuming the identity of matter 
in the state of a gas and of a dilute solution, without premising condi- 
tions of temperature and pressure at which the existence of a solution 
might be impossible. This assumption, which has been explicitly 
made by Planck (Abstr., 1888, 895) and by J. J. Thomson, may 
rather be regarded as having a measure of physical explanation in 
the osmotic phenomena hitherto observed. S. B. A. A. 


Velocity of Decomposition of Nitrous Acid in Aqueous 
Solution. By C. Monremarrini (Rend. Acad. Lincei, 6, ii, 263—270). 
—The solutions obtained by decomposing solutions of silver nitrite 
with dilute hydrochloric acid were allowed to remain, and the free 
nitrous acid determined at intervals by titration with potassium 
permanganate. The rate of decomposition may, in general, be repre- 
sented by the formula — dC/dT = kC, or k = 1/T log C,/C (T being 
the time in hours and C the concentration in grams per 100 c.c. of 
solution). k is, however, only constant between certain limits of 
concentration, and varies with the temperature. The decomposition 
of nitrous acid in solution is a true dissociation phenomenon which 
may be represented by the equation 3HNO, = 2NO + HNO; + H,O, 
and it accordingly depends on the vapour tension of the nitric oxide 
evolved. When the action is allowed to proceed in a current of 
carbonic anhydride, the theoretical amount of nitric acid is always 
found in the solution ; in presence of air, however, the nitrogen tetr- 
oxide formed partially redissolves and increases the amount of nitric 
acid. The reaction may, to a certain extent, be reversed by passing 
a current of nitric oxide into a solution of 4 grams of nitric acid in 
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900 c.c. of water for about an hour, the experiment being performed 
in an atmosphere of carbonic anhydride, and a current of carbonic 
anhydride finally passed through the solution to remove any dissolved 
nitric oxide; the nitric acid was found to contain 0°1139 gram of 
nitrous acid. Solutions of nitrous acid allowed to remain in sealed 
tubes cease to decompose as soon as the vapour tension of the evolved 
nitric oxide is sufficiently great. Solutions of silver or potassium 
nitrite remain practically unaltered after two months’ exposure to 
diffused light. S. B. A. A. 


Unit of Atomic Weights. By W. A. Noyss (Ber., 24, 238—240). 
—The author points out that the determinations of the combining 
ratio of oxygen and hydrogen which have been carried out within the 
last twenty years have, with one exception, all given numbers for the 
atomic weight of oxygen which are less than 15°90. If 15°89 be 
accepted as the most probable number for the atomic weight of 
oxygen, and the other atomic weights are calculated on this basis, the 
majority of the elements, particularly of the more common elements, 
will be found to have atomic weights which differ very largely from 
whole numbers. If, on the other hand, the atomic weight of oxygen 
is fixed as 16 (Brauner, Abstr., 1889, 335) only six elements, Na, S, 
K, Ag, I, and Pt, are found to have atomic weights which differ from 
whole numbers (half numbers in the case of Cl, Cr, and Sr) by a 
larger amount than the possible error in the atomic weight itself. 
In this case, the atomic weight of hydrogen would be 1:007, but for 
all ordinary work the error introduced by employing unity in place 
of this number isso small that it may be neglected. The advantages 
of fixing O = 16 as the basis for the atomic weights of the other 
elements are, therefore, so obvious that the author urges its acceptance 
by chemists generally. H. ©. © 


Mordants and the Periodic Law. By Prup’nomme (Compt. 
rend., 112, 236—239).—In each group of the periodic system, taking 
the odd and even series, there is a continuous variation in the shade 
of colour produced, from blue to red or red to blue, as, for example, 
with magnesium, zinc, and cadmium, or with calcium, strontium, and 
barium. Boisbaudran has shown that in groups of elements such as 
these or potassium, rubidium, and cesium, the wave-lengths of corre- 
sponding lines in the spectra are proportional to the molecular weight. 
It would seem, therefore, that metallic oxides communicate to their 
combinations with colouring matters vibrations which are proportional 
to those of the elements which they contain. In each period, from the 
first to the fourth group, there is progression from blue to red; in 
the fifth to the eighth group the progression is from red to blue. 
Group 4 does not form a real maximum, since the shades of colour in 
this group have an excess of yellow. The orange term does not 
belong to Group 4, but is represented in Group 5 by vanadium. Tin, 
the atomic weight of which is nearly half that of uranium, represents 
in an especial manner yellow and orange shades. It is noteworthy 
that the colours of “lakes” often show progression the reverse uf 
that obtained with the same oxides on the fabrics. The influence of 
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the bases is perceptible in the behaviour of many salts; and the in- 
fluence of the haloids is well seen in the derivatives of fluorescein. 
C. H. B. 
Modification of the Sprengel Pump. By G. Guctietmo (Rend. 
Acad. Lincei, 6, ii, 153—155).—From the top of the Sprengel air 
chamber, a short tube provided with a stop-cock leads upwards into a 
glass globe, to the top of which a large cup or funnel is attached by 
a short stoppered neck. The branch tube connected with the re. 
ceiver is soldered low down in the side of the air chamber and bent 
vertically upwards. The upper part of the fall tube is also fitted with 
a stop-cock. The cup and globe are filled with mercury, the stopper 
replaced in the cup, and all the stop-cocks opened until a moderate 
degree of exhaustion is reached. A good vacuum is thus formed in 
the globe, which effectually deaérates the mercury which is allowed 
tu enter the globe from time to time by raising the stopper; more- 
over, any risk of access of air into the chamber is avoided. The 
pressure of the residual gas in the air chamber may be found by closing 
the stop-cock in the fall tube and allowing the mercury to rise in the 
branch tube until the volume of the gas in the air chamber is reduced 
to one-hundredth part of its previous volume, and then observing 
the difference between the levels of the mercury in the chamber and 


branch tube. S. B. A. A. 


Inorganic Chemistry. 


Hydrogen Nitride (Azoimide). By T. Curtivs and R. Rapey- 
HAUSEN (J. pr. Chem. [2], 43, 207—208; compare this vol., p. 56).— 
Pure hydrogen nitride is obtained by fractionally distilling the 
aqueous solution, the preparation of which has been already described; 
the first portion of the distillate is again fractionated, until, after 
four repetitions of the process, an acid distils over at 45°; this con- 
tains 91 per cent. of hydrogen nitride, but the composition of the 
distillation does not correspond with that of a definite hydrate, The 
complete dehydration is effected by fused calcium chloride. 

Hydrogen nitride is a clear, colourless, mobile liquid; it boils 
without decomposition at 37°, dissolves in water and alcohol, and has 
the same odour -as its aqueous solution (loc. cit.), in a more marked 
degree. It explodes in contact with a hot substance, and sometimes 
even at the temperature of the room, with a blue flash. Researches 
on its electric conductivity by Ostwald lead to the conclusion that 
it is a somewhat stronger acid than acetic acid. Attempts to determine 
its vapour density were frustrated by its instability ; when 0°05 gram 
of it was passed into a barometer tube at the ordinary temperature it 
exploded with such violence that the tube was pulverised and, along 
with the mercury, scattered in all directions; on another occasion, 
0°7 gram of it exploded when the tube containing it was removed from 
the freezing mixture, shattering all the glass in the neighbourhood 
and wounding one of the authors of the paper. 
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Mendeléeff (this vol., p. 394) has suggested that the ammonium 
salt of this acid would undergo an isomeric change, like anmmonium 
cyanate ; the authors have not fuund this to be the case. Ammonium 
nitride crystallises in large prisms which are unchanged by heating 
with water or by sublimation; they are not hygroscopic, aud 
gradually evaporate when exposed to the air. A. G 


Conditions of Chemical Change between Nitric Acid and 
Certain Metals. By V.H. Vexey (Proc. Roy. Soc., 48, 458—459). 
—Copper, mercury, and bismuth do not dissolve in 30 per cent. 
nitric acid at 30°, provided that nitrous acid is neither present 
initially nor formed subsequently. If the conditions are such that 
these metals dissolve, then the amount of metal dissolved and the 
amount of nitrous acid present are concomitant variables, provided 
that the nitric acid is present in considerable excess. Metallic nitrite, 
it would appear, is first formed, together with nitric oxide ; the former 
is at once decomposed by the nitric acid with liberation of nitrous acid, 
whilst the latter reduces the nitric acid to form a further quantity of 
nitrous acid. Nitrous acid is invariably the initial product of reduc- 
tion of the nitric acid. 

Copper, mercury, and bismuth dissolve very readily in a 1 per cent. 
solution of nitrous acid. Under these conditions, nitric acid present 
in slight excess interferes with the chemical change instead of pro- 
moting it. This result is probably due to the greater stability of 
nitrous acid in presence of nitric acid. 

Hydrogen reduces nitric to nitrous acid in presence of cupric or 
‘lead nitrate. It also converts mercuric into mercurous nitrate, but 
does not produce any change in solutions of bismuth or zinc nitrate 
dissolved in nitric acid. J. W. 


Electro-metallurgy of Aluminium. By A. Miner (Compt. rend., 
112, 231—233; compare Abstr., 1890, 532 and 1040, and this vol., 
p. 152).—The steel crucible is made smaller, and is provided with an 
internal lining of carbon which serves as the negative electrode. The 
difference of potential between the two electrodes is 4°55 volts, and 
the yield 31‘9 grams of aluminium per horse power per hour, or 313 
horse powers per hour for 1 kilo. of aluminium. The author believes 
that it will be possible to reduce the difference of potential to 
4 volts, and under these conditions there will be no electrolysis of the 
sodium chloride, and the yield will reach 70 per cent. of the theoreti- 
cal quantity. The loss of 30 per cent. is due to the action of the fused 
fluorides on the aluminium, and does not occur when aluminium alloys 
are made, since in this case the electrolytic cell is composed of the 
other metal, and the liberated aluminium at once combines with it. 

C. H. B. 

Atomic Weight of Bismuth. By A. Ciassen (J. pr. Chem. [2], 
43, 133—138).—A reply to Schneider’s criticisms (this vol., p. 271). 
Schneider’s metal must have contained not only lead, but also copper, 
iron, and other metals. The same must be said of Marignac’s metal, 
for even 16 fracticnal precipitations as basic bismuth nitrate are not 
sufficient to eliminate all impurities. Schneider naively points out 
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that Marignac made each of his seven determinations on equal 
weights of his bismuth oxide under the same conditions. It is 
evident that any decomposition of his sulphate at the temperature to 
which it was exposed would not have been made apparent by these 
experiments. Bailey (Trans., 1887, 676) has pointed out that bismuth 
sulphate begins to decompose at 405—418°. A. G. B. 


Auric Sulphide, Au,S,. By U. Antony and A. Luccuest (Gaz- 
zetta, 20, 601—607).—Berzelius obtained a substance having the 
composition Au,S;, by fusing metallic gold with an excess of potas- 
sium pentasulphide. The existence of sucha compound has, however, 
been denied by Levol, Schrétter, and latterly by Hoffmann and Kriiss 
(Abstr., 1887, 1019; 1888, 28). As the author’s experiments on 
aurosoauric sulphide (Abstr., 1890, 1216) showed that the action of 
hydrogen sulphide on gold trichloride largely depends on the tem- 
perature of the solution, attempts were made to prepare auric sulph- 
ide by the action of hydrogen sulphide at a very low temperature, 
but without success. On passing, however, a rapid current of per- 
fectly dry hydrogen sulphide through a (J-tube containing potassium 
aurochloride kept at a temperature of —10° until the issuing gas 
was free from hydrogen chloride, a brown mass was obtained, but on 
attempting to separate the potassium chloride by treating this pro- 
duct with water at 0°, it underwent complete decomposition, hydrogen 
sulphide being evolved, gold precipitated, and sulphuric acid passing 
into solution. As neither aurous nor aurosoauric sulphide behaves in 
this manner, the experiment was repeated with lithium aurochloride, 
a deliquescent salt forming orange-coloured crystals which contain 
2 mols. H,O after prolonged drying in a current of air at 70°, become 
anhydrous when similarly treated at 90°, and begin to decompose 
at 100—105°. The perfectly dry hydrated salt was treated with 
hydrogen sulphide at —10°, the product freed from lithium chloride 
by extraction with absolute alcohol, and the residue dried in a current 
of nitrogen at 70°. It consisted of a black, amorphous, graphitic 
mass of the composition An,S;, from which no trace of free sulphur 
could be removed by treatment with carbon bisulphide. It completely 
decomposes into gold and sulphur when heated to 200—205°. Auric 
sulphide may likewise be prepared by decomposing the dry anhydrous 
lithium aurochloride with hydrogen sulphide at the ordinary tempera- 
ture. Its properties and reactions are at present under investigation. 


S. B. A. A. 


Mineralogical Chemistry. 


Native Nickel in River Sand near Biella (Piedmont). By 
A. Setia (Compt. rend., 112, 171—173).—The sand of the torrent 
Elvo, near Biella, contains grains which closely resemble metallic 
platinum, some being silvery or yellowish-white, whilst others bave 
a steel-grey colour. They contain Fe, 26°6; Ni, 75°2 = 101°8, and 
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agree somewhat closely in composition with the alloy Ni,Fe. The 
grains are in all probability of terrestrial origin. C. H. B. 


Brookite from Beura (Ossola). By G. Srruever (Rend. Acad.. 
Lincei, 6, i, 77—79).—The author has discovered crystals of 
brookite, a mineral not hitherto found in Italy, in the gneiss 
caves of Beura, in the district of Ossola. It occurs among lamellar 
erystals of calcite in blackish plates with a bright, adamantine 
lustre, and is accompanied by needles of dark tourmaline and 
scales of chlorite. The tabular faces (100) are covered with vertical 
strie, owing to their alternate combination with faces of vertical 
prisms. The crystals are 2 mm. long, 1°5 mm. broad, and 0°25 mm. 
thick; they are generally opaque, but contain translucent patches 
which transmit dark-green light. The crystallographic measurements 


agree with those already given, but no chemical analysis has been 
made. S. B. A. A. 


Rhodochrosite from Franklin Furnace, New Jersey. By 
P. E. Brownina (Amer. J. Sci., 40, 375—376).—The specimen of 
rhodochrosite, an analysis of which is given by the author, has a 
massive, cleavable structure and a bright-pink colour. Franklinite 
and willemite are immediately associated with it. The sp. gr. is 3°47, 
andthe analytical results obtained were as follows :— 


MnO. CaO. ZnO. MgO. FeO. F e203. SiO,. CO. Total. 
4502 1128 232 176 O22 O16 032 38:94 100-02 
B. H. B. 

Kreittonite from Bodenmais. By Orspexe (Jahrb. f. Min., 
1891, i, Ref. 17).—The author found that on applying the magnet to 
the powder of the kreittonite of Silberberg, a green substance and 
a black one, magnetite, were obtained. The former gave on 
analysis :— 

Al,O;.  Fe,03. FeO. MgO. ZnO. Total. 
48°40 7°47 14°79 2°64 27°40 100°70 
B. H. B. 

Occurrence of Nitrogen in Uraninite. By W. F. Hitiesranp 
(Amer. J. Sci., 40, 384—394).—The author has found that nitrogen 
exists in uraninite in quantities up to over 2°5 per cent., and seems 
generally to bear a relation to the amount of uranium oxide present. 
This is the first discovery of nitrogen in the primitive crust of the 
earth. The condition in which the nitrogen exists is unknown; but 
it is entirely different from any hitherto observed in the mineral 
kingdom. 

In studying the composition of uraninite in general, the author finds 
by analysis that this mineral from various localities varies widely in 
composition, and that its physical characteristics and its behaviour 
towards certain solvents are often as distinct as the chemical differ- 
ences. The formule given by Comstock and by Blomstrand are in- 
applicable to the zirconia, thoria, and yttria uranites of North 
America. and Norway. The author gives the results of analyses of 
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11 varieties of uraninite from North America and of 7 from Norway, 
and he proposes to continue the work in his laboratory as svon ay 
opportunity may offer. He hopes that those possessing uraninite 
specimens will examine them on the lines suggested in his paper (com. 
pare Abstr., 1890, 456). 


New Borate from Stassfurt. By L. Mitcn and by O. Lvepecke 
(Zeit. Kryst. Min., 18, 478—485).—This new borate is described by 
the two authors working independently. The analytical results they 
give differ so considerably that further investigation is necessary 
before the formula can be definitely settled. The interpretation of 
the crystallography of the mineral is also entirely different in the two 

apers. 
, The new borate is found, with pinnoite (Abstr., 1884, 1271), in 
the kainite beds of Stassfurt, in colourless, transparent, monosy m- 
metrical crystals. The hardness of the mineral is 5, and its sp. gr. 
2°127. Analysis gave the following results :— - 


BO; HO. MgO. K,O. Na. Cl. Total. 
I. 5239 2383 13830 814 039 035 98:90 
II. 6053 19°85 1223 7:39 = — 100-00 


The formule deduced from these two analyses are as follows :— 


I. (Milch) Mg.KB,O,, + 8H,0. 
Il. (Luedecke) see H,KMg,B,, 02 + 6H,O. 


For the new borate, Milch proposes the name of hintzeite, after 
Professor Hintze, of Breslau; whilst Luedecke proposes that of 
heintzite, after Heintz, the discover of pinnoite. B. H. B. 


Apatite, Chlorite, and Mica from Belgian Localities. By 
C. Kiement (Zeit. Kryst. Min., 18, 529—530, from Bull. Musée Roy. 
de Belg., 5, 159).—1. Apatite, from the phosphorite beds of Cip'y, 
occurring in pale, yellowish-green, transparent crystals (sp. gr. 3°226) 
in calcite, gave on analysis :— 


P,O;. F. Cl. CaO. MgO. Al,O 3. Fe,03. 
43°49 131 057 5449 042 4146 0°33 
2. Chlorite, from Vielsalm, in thin leaves from quartz veins, with a 
sp. gr. of 2°835, yielded :— 
SiO, Al,O;. Fe,0; FeO. MnO. MgO. 4H,0. Total. 
27°13 2470 584 972 4198 2052 11°35 99-24 


3. Mica containing chromium, from Salm-Chiteau, in green or 
white layers on quartz, gave on analysis :— 


Si0,. Al,Os3. Cr,03. FeO. CaO. M gO. K,0. Na,O. H,0. Total. 
45°68 3417 O84 235 027 384 447 223 465 98°50 
B. H. B. 
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So-called Perofskite from Magnet Cove, Arkansas, By F. 
W. Mar (Amer. J. Sci., 40, 403—405).—In 1877, Knop showed that. 
the supposed perofskite of the Kaiserstuhl contained, besides titanium, 
some 23 per cent. of niobium and tantalum, and he accordingly classed 
it as an independent species under the name of dysanalyte. The 
following analysis of a similar mineral from Magnet Cove, Arkansas, 
shows that it also is distinct from perofskite, and should be classed 


with dysanalyte :— 


CaO. MgO. FeO. Fe,03. (Y,Er,Tr).0O;. (Ce,La,Di),03. 
33°22 0°74 0°23 6°16 5°42 0°10 
TiO, SiO. Total. Sp. gr. 
44°12 0-08 99°53 4°18 
B. H. B. 


Constitution of Natural Silicates. By F. W. Crarxe and 
E. A. Scunerper (Amer. J. Sci., 40, 303—312, 405—415, 452—457). 
—In this elaborate paper, the authors show that gaseous and aqueous 
hydrochloric acid differ widely in their action on magnesian silicates. 
In this group of minerals, the gaseous acid appears to attack only 
that part of the magnesium which is present as the univalent group, 
‘Mg‘OH. In favour of this view, the authors adduce a large 
amount of evidence. Olivine, for example, which cannot contain hydr- 
oxyl, is almost unattacked by the gas within the range of tempera- 
ture studied. Serpentine, which must contain ‘-MgOH, is attacked 
proportionally to the excess of oxygen over the orthosilicate ratio. 
Ripidolite behaves like serpentine, and gives an analogous formula ; 
whilst the micas, which presumably contain little or no hydroxylated 
magnesia, are but slightly affected. The authors are inclined to 
believe, on the whole, that MgOH in a silicate has a lower order of 
stability towards gaseous hydrochloric acid than the compound 
Mg(OH). B. H. B. 


Eudialyte and Eucolite from Magnet Cove, Arkansas. By 
J. F. Wittiams (Amer. J. Sci., 40, 457—462).—The author gives 
the results of a crystallographical examination of the rare mineral 
eudialyte, from Magnet Cove. The crystals are transparent and 
crimson in colour; they may be divided, according to their form, into 
two classes: (1) those in which the negative rhombohedra pre- 
dominate, and (2) those in which the positive ones are the larger. 
As a rule, the crystals are terminated above and below by hexagonal 
basal planes. The faces observed are OR, coP2, +R, —iR, —2R. 

All those crystals which have the form and composition of eudia- 
lyte, but negative double refraction, are to be considered eucolite. 
Yellowish-brown crystals of this kind occurring in the Arkansas rock 
are to be classed under this head. From the low sp. gr. and hardness, 
as well as the want of complete transparency in these crystals, it is. 
probable that they consist of decomposed eudialyte. B. H. B. 


Anthophyllite from Franklin, North Carolina. By S. L. 
PenrigLp (Amer. J. Sci., 40, 394—397).—The material examined 
VOL, LX. 2 
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was collected at the Jenks Corundum Mine, Franklin, where it occurs 
in a pure and well-crystallised condition. The mineral appears 
never to have been fully identified from any locality in the United 
States hitherto. It occurs in orthorhombic crystals exhibiting only 
two forms, the prism and the brachypinacoid. The crystals are very 
transparent, and have a clove-brown colour. Their hardness is 6, and 
their sp. gr. 3:093. Analysis yielded the following results :— 


SiO, FeO. MnO. MgO. CaO. H,O. Al,O;. Loss at 100°. Total. 
5798 1039 O31 2869 020 167 0°63 0-12 99-99* 


The formula is RSiO;, where R represents Mg, Fe, H:, and traces 
of Mn and Ca. B. H. B. 


Fowlerite Variety of Rhodonite from New Jersey. By L. V. 
Pirsson (Amer. J. Sci., 40, 484—488).—The zinc-hearing rhodonite 
of Franklin and Stirling, in New Jersey, has been known since 1825 
under the name of fowlerite. The crystalling form and physical pro- 
perties have not hitherto been thoroughly investigated. The mineral 
occurs embedded in calcite. It is of a rose-pink colour and, in the 
small and perfect crystals, transparent. The axial ratios and angles 
measured in the crystallographical examination of this mineral agree 
very closely with those obtained by Flink (Abstr., 1886, 778) in his 
determination of the crystalline form of rhodonite from Sweden. It 
was also found that the two varieties differed in no appreciable degree 
in optical orientation. Analysis of carefully selected fowlerite gave 
the following results :— 


SiO. FeO. ZnO. MnO. CaO. MgO. Total. 
4606 363 733 3428 704 4130 9964 


These results give the correct formula for a meta-silicate, RSiQ;. 
B. H. B. 


Beryllium Minerals from Colorado. By S. L. Penrienp (Amer. 
J. Sci., 40, 488—491).—During the past few years, crystals of beryl, 
bertrandite, and phenacite have been abundantly found associated 
with one another at Mount Antero, Colorado. They are implanted 
either on granite or on crystals of the granitic minerals, quartz, and 
felspar. The rare minerals bertrandite and phenacite occur m 
crystals of great beauty, some being of almost ideal symmetry. 

B. 


H. B. 


Composition of Mica and Chlorite. By R. Scutarrrer (Jahrb. 
f. Min., 1891, i, Ref. 8—9).—The author has analysed eight minerals 
of the mica and chlorite group with the following results :— 


* By an obvious misprint in the original, this total is stated to be 69°99. 
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1. 2. 


30°11 3618 


3. 
34°06 


4. 
17:09 


5. 
45°05 


6. 7. 8. 
45°35 33°24 45°38 


Si0,... 
Ti0,. .. 
Al,O;.. 
AIF; .. 
Fe,O;.. 
FeO .. 
Cr,03. . 
MgO .. 
CaO .. 
MnO... 
K,0... 
Na,O.. 
li,O .. 
Tisees 
H.O .. 


Total.. 
Sp. gr.. 


1, Clinochlore from Chester, Pennsylvania ; 2, from Brewster, New 
York; 3, pennine from Zermatt; 4, waluewite from the Ural; 
5, mica from Haddam, Connecticut; 6, from Zinnwald; 7, biotite 
from Miask ; 8, muscovite from Bamle, Norway. B. H. B. 
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0°37 
1:99 
0°31 
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Nepheline-syenite of the Kola Peninsula. By W. Ramsay 
(Jahrb. f. Min., 1891, i, Ref., 97—99).—The author gives a detailed 
account of the geology of the Kola peninsula, and notes the occur- 
rence of an extensive mass of nepheline-syenite between the Lakes of 
lujavr and Imaudra. In the composition of this rock, microcline, 
albite, nepheline, sodalite, natrolite, segirine, arfvedsonite, ainigmite, 
as well as five new minerals, take part. ‘The absence of apatite, iron 
ores, and titanite is noteworthy. Analyses are given of the egirine 
(I), and of one of the new minerals (11) :— 


Al,O3. Fe,03. FeO. MnO. 
0°60 21°02 8°14 1:00 
15°19 2°67 


Na,O. Total. 
I. 11°87 100°28 
II. 9:06 100°47 


CaO. 

3°01 

9°53 
Sp. gr. 


3°51 
2°75 


Si0,. 
I. 51°82 


II. 55°88 


MgO. 
1°47 


0°53 


k,0. 
0°85 
1°57 


Ignition. 
0°50 
6°04 


The latter is isotropic or very slightly birefractive, of a bright 
red colour, transparent, easily fusible, and soluble with difficulty in 
acids, B. H. B. 


New Meteoric Iron from North Dakota. By O. W. Hounr- 
INGTON (Proc. Amer. Acad. Sci., 25, 229—232).—The meteoric iron 
described, a specimen of special interest, was found in 1885, during 


* The loss on ignition is 4°60, of which 2°48 is water. 
2n 2 


532 ABSTRACTS OF CHEMICAL PAPERS. 


the construction of a branch of the Northern Pacific Railroad, about 
20 miles south-east of Jamestown, Stutsman Co., North Dakota. It 
weighs 4015 grams, and is of peculiar shape and appearance, in that 


it appears to be a thick scale blown off from the spherical surface of 


a large body. The iron is so malleable that it can be rolled out into 
thin ribbon in the cold, and it breaks like a soft, semi-solid material. 
The extreme malleability and peculiar fracture separate this iron from 
all others hitherto described. The concave side of the specimen is cha- 
racterised by a vesicular structure not unlike that of certain furnace 
specimens. These cavities, which are distributed with some regularity 


in three more or less parallel zones across the shorter dimension of 


the surface, appear to have no connection with the pittings on the 
surface, and are different from anything hitherto observed in other 
meteoric irons. They suggest an evolution of gas from the material 
in process of cooling. This may have been the cause of the splitting 
off of the specimen from the original mass. A preliminary analysis 
of the iron gave the following results :— 


Fe. Ni. P. Cu. Total. 
90°24 9°75 0°05 trace 100°04 


No trace of sulphur was detected. A point of interest in this irom 
is that it was found at the bottom of a slanting hole, rendering it 
probable that it belonged to a comparatively recent fall. 

B. H. B. 


Meteorite of Ochansk. By J. v. Sremascuxo (Jahrb. f. Min., 
1891, i, Ref. 47—48 ; from Tschermak’s Min. Mitth., 11, 87—90).—Fron 
the examination of a considerable number of fragments of the 
Ochansk meteorite, the author concludes that the division of meteor- 
ites is not effected instantaneously by explosion, but by the repeated 
separation of fragments. In this meteorite, the brecciated structure 
is highly developed. The melted iron met with in the outer layer of 
the meteorite occurs in the form of grains or plates. One of these 
plates treated with acid did not exhibit Widmannstiitten lines. It 
had the following composition :— 


Fe. Ni. Co. P. 8. 
79°12 11°38 trace 0°74 8:44 


The most noteworthy point about this meteorite is the occurrence 
of yellow iron sulphide in pentagonal dodecahedra, as this is the first 


time that iron pyrites has been observed with certainty in a ——— 
B. H. B. 


Pipe Creek Meteorite. By A. R. Lepvovx (Jahrb. f. Min., 1891,i, 
Ref. 50; from Trans.N. York Acad. Sci.,8, 186—187).—This meteorite 
weighing 13} kilos., was found in December, 1887, near Pipe Creek, 
35 miles south-west of San Antonio, Texas. Analysis yielded: 


Magnetic portion .......... 30°89 per cent. 
Non-magnetic portion...... 6911 ” 
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The magnetic portion gave : 
Fe. Ni. Total. 
90°94 9°00 99°94 


and the non-magnetic portion, silicates and iron sulphide, gave— 


Si0,. 8. CaO. MgO. Pp. : Fe,0;. 
35°61 3°45 2°25 15°09 0°25 12°15 


The analysis of a second fragment found at Waldon Ridge, Cumber- 
land Gap, Tennessee, gave 93°86 per cent. of iron and 6°01 per cent. 
of nickel. B. H. B. 


Meteorite from Collescipoli. By G. Trorrarevtt (Gazzetta, 20, 
611—615).—This meteorite, said to have fallen at Collescipoli on 
February 3rd, 1890, was shaped like a tortoise, and weighed about 
41 kilos.; it exploded on touching the ground, imbedding itself to 
the depth of half a metre. The surface was dark, dull, vitrified, 
covered with divergent striations, dotted over with shining particles, 
and pitted here and there. The interior was ash-coloured, with a 
granular structure, and contained numerous minute particles of 
metallic and nickeliferous iron, magnetic iron ore, and black nodules 
of ferric chromite and of pyrrhotite. When powdered, it emitted an 
odour resembling that of burning pyrites. Its sp. gr. in bulk is 3°71, 
in powder 5°313. Its composition is as follows :— 


Volatile. Na,O. SiO,. CaO. Al,O3. MgO. Pad. 
2°100 10°386 31°057 01169 0°9304 0°0186 0°7745 


Mn. Fe. Cr, Ni. 8. O and loss, 
1:006 40°983 0°5616 1°544 7°679 2°8428 


and traces of phosphorus, lead, antimony, tin, potassium, lithium, 
sulphuric acid, and chlorine. S. B. A. A. 


Organic Chemistry. 


The Relative Motion of Singly-bound Carbon Atoms. By 
A. Emoarr (J. pr. Chem. [2], 43, 124—130; compare Abstr., 1888, 
949; 1889, 261; 1890, 719, 899, 1083).—The author summarises this 
paper as follows :—(1.) There is no decisive proof that rotation occurs 
in the molecule of perchlorethane (compare Meyer, Abstr., 1890, 
719). (2.) “The most favourable configuration ” is incompatible with 
free rotation. (3.) Forms of a compound distinguished respectively 
by being capable and not being capable of rotation may exist, but 
we cannot distinguish such isomerides. A. G. B, 


Halogen Derivatives of Amylene (Trimethylethylene). By 
©. Heit and M. Witpermann (Ber., 24, 216—223).—Chlorine acts 
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on amylene with development of much heat, and forms a mixture of 
chlorinated derivatives which was found to consist of 31 parts of 
chloramylene, C;H,Cl; 44 parts of amylene dichloride, C;HwCl,; 
10 parts of liquid trichloropentane, C;H,Cl,; and a little tetrachloro- 
pentane, C;H,Cl. The first boils at 92—93°; the second at 
130—133° (760 mm., and at 28—29° under a pressure of 12 mm.); 
the third at 174—180° (760 mm., and at 63—65° under a pressure of 
12 mm.). These results confirm in the main those obtained by Bauer 
(Zeitschr. Chem., 1866, 380, 667), but, unlike the latter, the authors 
have not obtained any solid trichloropentane, nor do they find that 
amylene chloride is the sole product at —17°. 

Phosphorus pentachloride was found by Guthrie (this Journal, 
1861, 136) to act on amylene with the formation of amylene dichlor- 
ide. The authors find that chloramylenes are formed, and, under 
certain conditions, is trichloropentane also. If the action is allowed to 
take place at a low temperature, and the product at once poured on 
to ice, only the first two are obtained, and may be easily separated by 
fractional distillation; whereas if the product is allowed to become 
warm before pouring on to the ice, a mixture of all three compounds 
is obtained which it is exceedingly difficult to separate. Trichloro- 
pentane is formed both by the displacement of hydrogen in amylene 
dichloride and by the addition of chlorine to chloramylene, but is best 
prepared in a pure condition by the action of phosphorus pentachloride 
on the latter at 100°. 

The formation of such a large proportion of chloramylene in the 
direct chlorination is probably due to the great heat developed in 
the reaction, which causes the elimination of hydrogen chloride 
from the amylene dichloride first formed. It follows also from the 
relative proportions of the products, that amylene dichloride loses 
hydrogen chloride more readily than it takes up another atom of 
chlorine by substitution, and that chlorine acts more readily on amyl- 
ene than on chloramylene. 

Bromine acts on amylene with the formation not only of amylene 
dibromide, as stated by Bauer (loc. cit.), but also of tribromopentane, 
tetrabromopentane, and isoamy] bromide ; bromamylene is not formed 
in any appreciable quantity, probably owing to the fact that the heat 
of the reaction is not so great as with chlorine. Tribromopentane is 
an oily liquid which boils at 118—119° (12 mm.), is volatile in a 
current of steam, although scarcely so with alcohol vapour, and is 
scarcely attacked by boiling alcoholic potassium cyanide. Tetra- 
bromopentane boils at 148—156° (12 mm.), and is also volatile in a 
current of steam. 

By the action of bromine on amylene dibromide at 100° the above 
tribromo- and tetrabromopentane are obtained, together with higher 
brominated derivatives. A crystalline tribromopentane, melting at 
207°, may be prepared, as already found by Bauer, by the addition of 
bromine to bromamylene, and a crystalline compound which may 
be identical with it is formed by the action of bromine on amylene 
dibromide in sunlight. 

The action of bromine on amylene differs, therefore, from that of 
chlorine inasmuch as no bromamylene is formed, and the higher 
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brominated products are obtained solely by substitution from amylene 


dibromide. H,. G. C. 


Cetyl Alcohol. By A. Craus and F. v. Drepen (J. pr. Chem. [2], 
43,148—153).—Palmitaldehyde cannot be obtained by oxidising cetyl 
alcohol with chromic acid; the product of this reaction is not a 
single substance, as supposed by Friedau and by Dollfus (Annalen, 83, 
23; 131, 287; compare Beilstein, 2nd ed., 1, 780), but a mixture of 
unaltered cetyl alcohol and palmitic acid (compare Krafft, Abstr., 
1880, 867). 

Palmitic chloral, C\sH»Cl,,0, is obtained by passing dry chlorine 
through a solution of cetyl alcohol in chloroform, first in the cold, 
and afterwards on the water-bath, until no more hyd-sogen chloride is 
evolved, and evaporating ; it is a yellow, thick, transparent oil, becomes 
dark in air, has a pungent smell and sharp taste, and decomposes about 
140°. The hydrate, CjsHCl»O,H,O, is best obtained by shaking an 
ethereal solution of the chloral with water and then evaporating 
the ether ; it is a colourless, crystalline substance. The alcoholate is 
also a solid crystalline substance insoluble in water. 

When cetyl alcohol is treated with nitric acid in the cold, cetyl 
nitrate is obtained, but if the action is allowed to proceed too violently, 
pimelic, sebacic, and suberic acids are formed. The action of nitric 
acid on palmitic and stearic acids has been studied, and will be treated 
of in a future communication. A. G. B. 


Inversion of Saccharose by Hydrochloric Acid. By A. 
Borntricer (Chem. Centr., 1890, ii, 908—910; from Zeit. Vereins 
Riibenziick. Ind., 1890, 876—905).—The author’s investigations consist 
ina series of comparative experiments made with a view of determ- 
ining which of the several methods recommended for the inversion 
of cane-sugar is the best. By employing the French standard weight 
and inverting according to Clerget’s method (16°35 grams dissolved 
in 100 c.c. of water, of which 50 c.c. with 5 c.c. of concentrated 
hydrochloric acid is heated on the water-bath at 68° during 10 minutes), 
the observed change was 13435 at 20°. By allowing the inversion 
totake place in the cold, the change = 13469 at 20°. By employing 
the methods recommended by Creydt (Deuts. Zuck. Ind., 13, 807) 
and Wohl (Zeits. Ver. Rub. Zuck. Ind., 25, 763—771), the author 
arrived at results corresponding with those of Herzfeld. Since, 
according to the method usually employed in Germany, the solution 
of 13024 grams of sugar in 50 c.c. of water and 5c.c. of hydrochloric 
acid is diluted, after inversion, to 100 c.c., and then polarised, the 
author subjected the inverted solution prepared by Clerget’s method, 
and which then showed a reading equal to 134°35° at 20°, also toa 
like dilution, when the polariscope reading corresponded with a change 
of 132:5° at 20°. 

_ By employing the German method, in which 26:048 grams of sugar 
is dissolved in 100 c.c. of water and 50 c.c. is inverted at ordinary 
temperatures with 5 c.c. of concentrated hydrochloric acid, the ob- 
served change of rotation was 134°98° at 20°. By inverting according 
to Clerget’s method the change = 134°65°.. If the solution is (as is 
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usual in Germany) diluted with water to 100 c.c. after inversion, the 
change = 132°8° at 20°, whereas if the solution is neutralised before 
diluting, the change = 134-20° at 20°. 

By inverting the sugar solution, whether prepared with the French 
standard weight or the German, according to the method of Reichardt 
and Bittmann, the author found the change in rotation decidedly 
lower. 

Among the newer methods proposed for the inversion of cane- 
sugar that of Herzfeld is to be recommended. 15°024 grams of the 
sugar is dissolved in 75 c.c. of water, 5 c.c. of 38 per cent. hydro- 
chloric acid added, and the flask is then plunged into water of a tem- 
perature a little above 70°. The temperature of the sagar solution 
should rise to 68—70° within 2—3 minutes, and it is retained at 
this temperature in the water-bath for five minutes longer. The 
solution is then cooled quickly, dilnted to 100 c.c., and polarised at 
20°. Pure saccharose should show a change in rotation of 
132°34—132°70° by this method. 

The effect of neutralising the inverted sugar solution was found to be 
an increase in the polariscope reading. It was further found that the 
choice of base had no influence on the result, the following giving 
the same increase in the reading :—Sodium carbonate, sodium hydr- 
oxide, potassium hydroxide, calcium carbonate, barium hydroxide, 
and magnesium oxide. J. W. L. 


Solubility of Sugar in Mixtures of Alcohol and Water. By 
-C. Scuerster (Ber., 24, 434—435).—In the author’s paper on this 
subject (Ber., 5, 343), the conclusion was drawn that solutions con- 
taining smal] quantities of alcohol are capable of dissolving more 
sugar than the water present can dissolve by itself. This conclusion 
is erroneous, and was brought about by an error in plotting out the 
curves, the fact being that all mixtures of water and alcohol dissolve 
less sugar than the water present is alone capable of dissolving. 

; H. G. C. 

Gallisin, and its Method of Formation. By C. Scuersier and 
H. Mrrrevueier (Ber., 24, 301—305; compare Fischer, this vol., 
p-. 412).—When commercial dextrose, prepared from starch, is dis- 
solved in water (10 parts), the dextrose completely destroyed by fer- 
mentation with yeast, and the filtered solution then evaporated to a 
syrup, a non-fermentable, amorphous substance, named gallisin by 
Cobenzl and Schmitt (Abstr., 1884, 981; 1885, 134), is obtained. 
This substance is wanting in all the properties of a definite chemical 
compound, and the formula C,,H,Oy, assigned to it by Cobenzl, 
Rosenheck, and Schmitt, cannot be regarded as based on established 
facts; the evolution of gas, observed on heating at 100° gallisin pre- 
pared as described by Cobenzl and Schmitt, and purified with the 
aid of alcohol and ether, is due to the evolution of alcohol, from 
which the substance cannot be freed by keeping over sulphuric acid 
under reduced pressure. 

Gallisin, purified by repeated precipitation by alcohol from its 
aqueous solution, is a colourless, amorphous, very hygroscopic sub- 
stance; it is very readily soluble in water, the solution having 4 
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neutral reaction, and a powerful reducing action on Fehling’s solution. 
When its aqueous solution is heated at 100° for about an hour with 
phenylhydrazine acetate, and then allowed to cool, a considerable 
quantity of a yellow osazone is deposited. This compound, purified 
by recrystallisation from hot water, has the composition Cy4HsN,O., 
and resembles closely the osazones of the bioses in ap nce ; it 
turns brown when kept over sulphuric acid, and is only sparingly 
soluble in ether and acetone, but more readily in hot alcohol. It 
softens at about 145°, melts at 152—153°, decomposes when heated 
above 200°, and is rather more readily soluble in hot water than the 
known isomeric osazones. 

These experiments show that gallisin contains a sugar of the com- 
position Cy.H.O;, and as gallisin yields only dextrose on hydrolysis, 
this sugar is probably formed by the combination of 2 mols. of 
dextrose in such a way that the aldehyde group of one remains 
unchanged (compare Scheibler and Mittelmeier, Joc. cit.). When 
chemically pure dextrose (50 grams) is heated with 2} per cent. sulph- 
uric acid (500 c.c.) for 12 hours at 100°, the solution freed from acid 
and then heated with phenylhydrazine acetate, a large quantity of 
phenylglucosazone is deposited ; if the hot solution is filtered, and then 
allowed to cool, a small quantity (about 0°2 gram) of an osazone, 
identical in properties with that described above, separates from the 
solution; this compound is doubtless identical with the isomaltos- 
azone (compare Fischer, Joc. cit.). F. 8. K. 


Action of Potassium Permanganate on Starch. By C. J . 


Lintner (Zeit. ang. Chem., 1890, 546—548).—With the object of 
approaching the question of the constitution of the starch molecule in 
a new direction, the oxidising action of potassium permanganate on 
starch was studied. Since both maltose and dextrose are readil 

oxidised by permanganate, it was anticipated that the groups which 
are easily hydrolysed would be the first to be destroyed by oxidation, 
whilst those which yield dextrin would show greater resisting power. 
On following the progress of the reaction by the iodine test, the same 
series of colours was observed as in the action of acids or of diastase. 
Instead of dextrin, there was produced a series of gummy acids, pre- 
cipitable by lead acetate and by baryta. The operation may be per- 
formed either by adding powdered potassium permanganate to a hot 
2} per cent. starch paste, or by adding the ungelatinised starch, 
mixed toa milk with about 3 parts of water, to a 7} per cent. solution 
of permanganate at 60—70°. Much carbonic anhydride is evolved, and 
manganic dioxide precipitated. With 1 part of permanganate to 2 of 
starch, the product gives a reddish-violet reaction with iodine, and has, 
when purified, a specific dextrorotatory power [a]p = 170—182°4; 
with 4 of permanganate to 3 of starch, the reaction is reddish-brown 
(sp. rot. power = 153°1) ; with 2 of permanganate to 1 of starch, 
the product is no longer coloured by iodine (sp. rot. power 
= 181-2—1543). One of the products giving a violet colour with 
iodine was submitted to the action of sulphuric acid until the iodine 
reaction was no longer produced ; it then gave a value 128°4. A similar 
treatment with diastase gave 130°4. This product would therefore 
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seem to be a single substance, whilst the others are mixtures. The 
method of purification employed consists in filtering from the 
manganese precipitate, neutralising with acetic acid, concentrating 
to one-third the bulk, precipitating with lead acetate, washing the 
precipitate with hot water, and decomposing it with hydrogen 
sulphide. The concentrated filtrate is then poured into absolute 
alcohol, and the curdy precipitate is washed with absolute alcohol 
and. ether, dried in a vacaum over sulphuric acid, and finally 
at 100°. The products reduce Fehling’s solution to a very small 
extent. With phloroglucinol and hydrochloric acid, also with 
orcinol and hydrochloric acid, they give no characteristic colour 
reactions, from which fact the absence of Cs; groups may he 
inferred. The elementary analysis of a product which was not 
coloured by iodine agreed with the formula C,.H»On,C2. HOw. 

M. J. S. 


Spermine. By W. Masert and A. Scumupr (Ber., 24, 241—243; 
see also this vol., p. 415).—The authors have been enabled to carry 
out a direct comparison of spermine and piperazine, and find that 
although there is great similarity between the two bases and some 
of their salts, they are not identical, the bismuthoiodides and the 
phosphates showing distinct differences. Piperazine bismuthoiodide 
forms microscopic rectangular plates or rods, whilst spermine bis- 
muthoiodide crystallises in long, pointed needles, often united to 
feathery aggregates. Piperazine phosphate forms small, flat, four- 
sided tabular crystals, the angles of which are often cut off 
diagonally ; spermine phosphate, on the other hand, crystallises in 
stellate aggregates of acute rounded pyramids. 

Piperazine, in doses of 0°5—1°5 gram, passes through the human 
organism unchanged, and may be found in the urine in a very short 


time. H. G. C. 


Spermine. By A. Poeut (Ber., 24, 359—360).—The author hes 
recently prepared this base by a method resembling in principle that 
given by Schreiner (Abstr., 1879, 72), and finds the properties 
agree fully with his description. The analysis of the platinochloride, 
however, gave numbers which do not agree with Schreiner’s empirical 
formula C,H;N, but with the formula CjH,.N;, and the analysis of 
the aurochloride confirmed this formula. Spermine can, therefore, be 
neither identical nor isomeric with piperazine. H. G. C. 


Amidoximes and Azoximes. By F. Tiemann (Ber., 24, 435— 
436).—The compound described ky Jacoby as capronylcapramidoxime 
(Abstr., 1886, 785) is in reality tsocapronamide, or tsobutylacetamide, 
and melts when pure at 120° (see Hofmann, Abstr., 1884, 1114). All 
the substances obtained by Jacoby are derived from isocapronitrile, 
and should therefore have the prefix “ iso-.”’ 

The substance described by Wurm as benzenylamidoximeoxalic acid, 
NH,CPh:N-O-CO-COOH (Abstr., 1890, 259), is benzenylamidoxime 
ovalate, NH,CPh?NOH,H,C,0,. H. G. C. 
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Methylguanicil and Trimethylguanicil. By T. Curatoto 
(Gazzetta, 20, 585—593).—Methylguanicil, NH:C<Nt -OG>CH. 
By the action of ethyl acetoacetate on guanidine carbonate in alco- 
holic solution, Behrend (Abstr., 1886, 338—443) obtained a substance 
having the composition C;H;N,O, and analogous to methyluracil. It 
is best prepared by heating guanidine carbonate with a slight excess 
of ethyl acetoacetate at 130—150° for a few hours. The product 
erystallises from water in tufts of brilliant, white needles; when 
gently heated on platinum foil, it sublimes completely without melt- 
ing; ina closed tube, it turns brown at 260—270°, and’ melts with 
complete decomposition at 292—294°. It has an alkaline reaction, 
dissolves moderately in boiling water, but only sparingly in cold 
water or boiling alcohol. It is readily soluble in warm ammonia, 
but on cooling the solution the base crystallises out in large prisms. 
It also dissolves freely in alcoholic solutions of potash or soda, form- 
ing the respective salts. The sodium salt, C;H,NaN,0, forms a white, 
foliaceous mass mixed with shining scales. Methylguanicil is readily 
soluble in acids ; the hydrochloride, C;H;N;0,HCl, crystallises in tufts 
of long white needles; the platinochloride, (C;H;N;0).,H:PtUk, 
crystallises in large, pale-red rhombohedra insoluble in a mixture of 
alcohol and ether ; the formate, C;H;N;0,CH,0., which crystallises in 
tufts of needles, dissolves in hot water and alcohol, and when heated 
at 125° splits up into formic acid and methylguanicil. The acetate 
forms amorphous nodules and decomposes at 270°. 

Trimethylguanicii, NECN Me Oe > OH, is prepared by heat- 
ing a mixture of methylguanicil and methyl iodide in molecular pro- 
portion with an excess of methyl alcohol for 2—3 hours at 130—140°, 
and decomposing the hydriodide formed with potash. It crystallises 
in needles, begins to decompose at 300°, and melts and partially sub- 
limes at 320°. The hydriodide, C;H;Me,N;0,HI, crystallises in silky 
needles, melts at 219—220°, and dissolves readily in hot water. De- 
terminations of the molecular weight of the two bases were made by 


Raoult’s method, with results moderately approximating to theory. 
S. B. A. A. 


Olefinic Constituents of Ethereal Oils. By F. W. Semmurr 
(Ber, 24, 201—211).—The preparation of geranaldehyde, CH,.0, 
has already been described (this vol., p. 30) ; it boils at 224—228°, 
under a pressure of 760 mm., and at 110—120° under a pressure of 
12 mm.; the sp. gr. is 01972 at 15°/15°. The compound is optically 
inactive ; the refractive index indicates the presence of two ethylene 
bonds, and this view is supported by the formation of a tetrabromo- 
additive compound which has not yet been obtained in crystals. 
Hydroxyl may be substituted for the bromine atoms, and the pro- 
ducts thus obtained are being further investigated. 

_ Orange oil appears to contain from 0°5 to 0°75 per cent. of oxygen; 
its sp. gr. is 08435 at 20°/20°; on treatment with hydrogen 
sodium sulphite, a crystalline compound is formed; on decomposing 
this and distilling the oily product, geranaldehyde is obtained 
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together with a very small quantity of a lower boiling aldehyde. 
** Citral ” is the technical term applied to an ethereal oil which is con- 
tained to the extent of 6—8 per cent. in lemon oil; this substance 
proves to be identical with geranaldehyde, which is also found in a 
number of other ethereal oils. 

On heating geranaldehyde with hydrogen potassium sulphate for 
20 minutes at 170°, and distilling the product in a current of steam, 
cymene, CjHy, is obtained, and is regarded as being formed by 
elimination of water from the aldehyde. 

Coriander oil consists of terpenes and about 90 per cent. of another 
substance which is termed coriandrol, and may be readily separated 
by distillation under reduced pressure. Coriandrol, CjH,.0, boils at 
194—198° under a pressure of 760 mm., and at 85—90° under a pres- 
sure of 20 mm.,the sp. gr. is 0°8679 at 20°/20°, and the molecular refrac- 
tion 49°07; this points to the existence of two ethylene unions in the 
compound. It combines with 2 molecules of bromine, and on treat- 
ment with silver oxide, a hydroxyl] derivative is formed. 

Linaloe oil appears to be a mixture of several compounds, but no 
terpenes could be detected. The principal constituent, which is 
termed linaloél, boils at about 195—190° (? 185—190°), and has a 
sp. gr. 0°8702 at 20°/20°; the molecular refraction is 49°33 ; the com- 
pound combines with 4 atoms of bromine and resembles geraniol. 

A sample of “ German melisse oil” gave a compound with 
sodium hydrogen sulphite; this was decomposed in a current of 
steam; the resulting product has the formula C,)H,.O, and boils at 
204—209° ; the sp. gr. is 0°8681 at 15°, and the molecular refraction 
48°59. It combines directly with 2 atoms of bromine. On treating 
the compound C,H,O with silver oxide, the corresponding acid, 
CyoH,.O2, is obtained, which is liquid; the silver salt is white. On 
oxidation, the aldehyde yields isovaleric acid. 

The above compound C,)H,,0 is identical with a technical product 
termed “ citronellone” and with a compound with the same name 
prepared by Gladstone and Wright; it isalso probably the same as 
the citronellic aldehyde of Dodge (compare Abstr., 1890, 231). 

The author applies the term “ olefinic camphenes,” to compounds of 
the formule CyoH»O, CHO, CyH»O. These, which are always 
open chain alcohols, aldehydes, or ketones, have a sp. gr. of 0°86 to 
0°90 at 20°/20°, and a higher refractive power than the isomeric com- 
pounds with closed chains. J. B. T. 


Derivatives of Acetal and Acetone. By W. Avurenriets (Ber., 
24, 159—166).—Chlorethylidine diethyl ether, CH,Cl-CH(OEt)., 
is prepared by the action of sodium ethoxide on the dichlorinated 
derivative of the ethyl ether, and boils at 156—158°. 

Thiophenyl acetal, PhS-CH,-CH(OEt)., is obtained by boiling the 
preceding compound with sodium pheny] sulphide ; it is a colourless, 
viscid liquid, has an aromatic odour, and boils at 273°; a cherry- 
coloration is produced on heating with concentrated sulphuric acid, 
whilst traces of phenyl mercaptan are formed by the action of alkalis 
or hydrochloric acid. The yieldis quantitative. All attempts to pre- 
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pare thionaphthene by the action of dehydrating agents were unsuc- 
cessful; potassium permanganate also causes decomposition. 

Thioethylacetal, EtS‘CH,-CH(OEt)., prepared from chloracetal and 
sodium ethyl sulphide, is a yellow liquid which boils at 168—170°, 
and has a powerful odour. 

Phenoxylacetal, PhO-CH,-CH:(OEt),, is prepared by heating sodium 
phenoxide and chloracetal in a sealed tube for two days at 160°; on 
pouring into water, a heavy, colourless, oily liquid separates which 
boils at 254—256°. With bromine-water, a bromo-derivative is 
formed, crystallising in small, white needles, and melting at 84°. 

On treating chloracetone in the cold with alcoholic solution of 
sodium phenyl sulphide, a compound is obtained of the formula 
PhS-CH."COMe, which the author proposes to term thiophenylacetone, 
instead of acetonylthiophenyl ether, or acetonylpheny! sulphide as 
heretofore. The phenylhydrazone, PhS-CH,-CMe:N,HPh, is deposited 
from alcohol in colourless crystals melting at 86—87°. No indole 
derivative could be obtained. ; 

Thioethylacetone, EtS:CH,"COMe, is prepared in a similar manner 
to the phenyl derivative, and is a pale-yellow, viscid liquid boiling at 
170—172°. The phenylhydrazone is unstable and melts at 55—57°. 

Phenyl bisulphide is the only substance that could be obtained by 
the action of ethyl chloracetoacetate on sodium pheny] sulphide. 
Hantzsch’s results are thus confirmed. J. B, T. 


Isonitrostearic Acid. By A. Craus and O. PreirrEr (J. pr. Chem., 
[2], 43, 161—176).—Isonitrostearic acid, C,\sH3s(NO,)0O,, is obtained 
by adding, at intervals of 4—5 hours, fuming nitric acid of sp. gr. 1°48. 
(250—300 grams in all) to a boiling solution of stearic acid (100 
grams) in glacial acetic acid (14 litres) ; the heating is continued for 
2 or 3 days, until a portion of the liquid does not become turbid on 
cooling from separation of unaltered stearic acid, and the liquid is. 
then poured into a large quantity of cold water. The new acid is 
thus separated as a yellow oil which, after being washed with hot 
water and separated from any remaining stearic acid by slow evapor- 
ation of its alcoholic solution, solidifies to a yellowish-white, opaque, 
buttery mass; it dissolves in most solvents, except water and light 
petroleum ; its melting point has not been accurately determined ; it 
does not volatilise with steam at 110°, 

Isonitrostearic acid is bibasic. The normal potassium salt, 
K,C,;,HNO,, obtained by adding potassium hydroxide to an emulsion 
of the acid in water until it is neutral to phenolphthalein and 
evaporating, is a transparent, red mass, sparingly soluble in alcohol. 
By acting on an alcoholic solution of the acid with potassiam 
hydrogen carbonate, a double salt, K,C;.Hs,NO,,KHCO,, is obtained, 
as well as the normal potassium salt. The normal sodium salt 
forms a yellowish-red powder, with } mol. H,0; it dissolves easily 
m water. Attempts to obtain the ammonium salt were unsuc- 
cessful, as a deep seated reaction takes place between the acid and 
ammonia. The Larium, strontiwm, and calcium salts were obtained 
by double decomposition of the alkali salts. By adding copper 
acetate to an aqueous solution of one of the alkali salts, a mixture 
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of 1 mol. of the acid copper salt, (CisH3,NO,),Cu, with 2 mols. of the 
normal copper salt, C,,Hs;NO,Cu, is precipitated; by treating the pre- 
cipitate with chloroform, the former salt is dissolved to a dark- 
green liquid, and remains as a dark-green, amorphous mass, when 
the solvent is evaporated, whilst the latter salt remains undissolved 
by the chloroform as a bulky, bright-green precipitate; the normal 
salt, which is also obtained when ether is added to a chloroform 
solution of the acid salt, is insoluble in all simple solvents. Dthyl 
isonitrostearate is obtained.by passing dry hydrogen chloride through 
an alcoholic solution of the acid, and subsequently adding water; 
it is a heavy oil which explodes at 110°. 

Experiments on the reduction of isonitrostearic acid have not as 
yet led to very definite results; consequently nothing is known of 
its structure, although its behaviour is more in accord with that of 
an iso- than with that of a primary nitro-compound. A. G. B. 


Turkey Red Oil. By Scuevrer-Kestner (Compt. rend., 112, 
158—160).—The author has examined the sulphonated acid pre- 
pared from castor oil by the action of monohydrated sulphuric acid. 
it has a complex composition, but the greater part consists of a 
ricinoleosulphonic acid, in which the sulphonic group is united to 
oxygen and not to carbon (Benedikt and Ulzer). This sulphonic 
acid is hydrated and stable, but loses its water at 120°, and becomes 
insoluble. The oil also contains fatty acids formed by the decom- 
position or alteration of the sulphonic acid, their proportion varying 
with the conditions. They are polymerised acids, but the condens- 
ation does not proceed so far as stated by Juillard, the highest 
polymeride being diricinoleic acid. The difference is due to the fact 
that Juillard added sodium chloride to the products, and this in 
presence of sulphuric acid liberated hydrochloric acid, which is a 
powerful polymerising agent. The author employed sodium sulphate 
as the precipitating salt. 

The sulphonic acid tends to give, yellowish shades, whilst the 
polymeric acid tends to give carmine shades with a bluish tint. 


C. H. B. 


Hydroxypyruvic Acid, a Product of Decomposition of 
Cellulose. By W. Witt (Ber., 24, 400—407).—By the action of 
aqueous soda on a solution of collodion wool in alcoholic ether, the 
mixture becomes warm, and all solid substance is taken up by the 
alkaline solution. When the latter is acidified, carbonic anhydride 
and oxides of nitrogen are evolved, and a gelatinous precipitate 
separates, which solidifies to a gummy, brittle mass, insoluble in 
water, but soluble in alcohol and alkalis. It is identical with the 
substance described by Eder (Abstr., 1880, 373) as cellulose dinitrate, 
but is ia reality no longer a derivative of cellulose, as it does not 
yield the latter when treated with ferrous chloride, and decomposes 
on boiling with water, evolving hydrogen cyanide. 

If the alkaline collodion solution be kept at 20° for 24—30 hours, @ 
point is found at which acids no longer cause any precipitate. The 
solution reduces alkaline copper solution, which has led former 
investigators to assume the presence of sugars, but the results given 
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below show this to be incorrect. If the solution is acidified with 
dilute sulphuric acid, warmed gently to remove oxides of nitrogen, 
and a mixture of phenylhydrazine hydrochloride and sodium acetate 
added, a compound separates at 80° which has the properties of an 
osazone. It crystallises from hot benzene in pale-yellow, prismatic 
erystals, melts at 205° with evolution of gas, when quickly heated, 
and has the composition C,;H,,N,O,.. It would therefore appear to 
have the constitution 


N,HPh:CH-C(N,HPh)-COOH. 


In agreement with this formula, it is found to be a strong mono- 
basic acid; the sodium salt, C,H;;NyCOONa, crystallises in pale 
yellow, lustrous needles, and melts at 231° with decomposition ; the 
potassium salt closely resembles this and melts at 233° with de- 
composition; the ammonium salt forms very slender, pale-yellow 
needles, melting at 200°, and the calcium salt pale-yellow needles 
which begin to decompose at 100°, with evolution of a carbamine 
odour. The ethyl salt crystallises in long, brownish-yellow needles 
and melts at 149°. 

An attempt to convert the osazone into the corresponding “ osone ” 
by Fischer’s method was unsuccessful, just as in the case of the 
osazone of glyoxal. The mother substance of the osazone was there- 
fore prepared directly from the alkaline collodion solution ; this was 
first acidified with sulphuric acid, the excess of the latter removed b 
barium nitrate, the filtrate precipitated with lead acetate, and the lead 
salt washed and decomposed with hydrogen sulphide. The solution 
on evaporation gave off carbonic anhydride, oxides of nitrogen, formic 
and hydrocyanic acids, and the residue, in addition to the acid yield- 
ing the above osazone, also contained oxalic acid; the latter is not, 
however, found in the freshly prepared solution. The mixture was 
evaporated to dryness, and heated until no more nitrogen remained in 
the residue, which was then dissolved in water, precipitated with 
calcium carbonate, and the filtrate precipitated a second time with lead 
acetate. The acid prepared from the lead salt forms a syrup which 
becomes solid and brittle on cooling. It has a strongly acid, astrin- 
gent taste, is readily soluble in water, and is precipitated in flakes by 
alcohol and ether ; it reduces ammoniacal copper and silver solution, and 
yields salts which are for the most part soluble in water. ‘lhe aqueous 
solutions of the acid and its salts are slightly levorotatory. The 
caleiwm salt, (C;H;O,),Ca + 8H,O, is a granular precipitate, which 
retains 4 mols. H,O at 110°, and only loses the latter at 180°, under- 
going further decomposition at the same time. The strontium salt, 
(C;H,0,).Sr + 4H,0, is similar, and the cadmium salt is a white com- 
pound, soluble in water. 

The analyses of the salts confirm the formula C,;H,O,; there are, 

owever, two acids of this composition capable of yielding an osazone 
of the above constitution, namely, CHO-CH(OH)COOH and 
OH-CH,°CO-COOH, which stand to one another in the same relation 
as dextrose to levulose. The acid is not oxidised by bromine-water, 
and is unaltered on boiling with lime and baryta-water; these 
properties agree best with the second of these formule, and the acid 
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is therefore probably hydroxypyruvic acid. It shows all the reactions 
of an alcohol, yielding a benzoyl compound, &c. H. G. C. 


Action of Ammonia and of Amines on Ethyl Acetosuccinate 
and its Homologues. By W.O. Emxny (Annalen, 260, 137—160).— 
By treating ethyl acetosuccinate with ammonia, Conrad and Epstein 
obtained a compound which they named ethyl amidacetosuccinate, 
NH,CMe:C(COOEt)-CH.-COOEt (Abstr., 1888, 253). This sub- 
stance, which the author names ethyl a-amidethylidenesuccinate, can 
also be prepared by dissolving ethyl acetosuccinate in an alcoholic 
solution of ammonia, saturated at 0°, and keeping the solution for 
24 hours at the ordinary temperature ; it separates from alcohol in 
large, transparent, rhombic crystals, a : 6 : ¢ = 0°51504 : 1 : 0°60033, 
melts at 62°, and is readily soluble in ether, alcohol, and chloroform, 
but rather more sparingly in carbon bisulphide, and almost insoluble 
in cold water. The acetyl derivative, 


NHAc’CMe:C(COOEt)-CH,COOEt 


is produced when the ethereal salt is heated at 155—160° with acetic 
anhydride for several hours; it is a thick, yellow liquid, of sp. gr. 
1°12873 at 20°/4°, and boils at 175—176° (about 11 mm.). 


NH-CMe 
| 
The lactam boo-H, 


amidetbhylidenesuccinate is distilled slowly under reduced pressure, 
or heated at 145—150° until alcohol is no longer given off. It 
crystallises from ether in colourless needles, melts at 133—134°, 
boils at 195° (about 12 mm.), and is readily soluble in alcohol, but 
only sparingly in ether and carbon bisulphide. It crystallises un- 
changed from water, combines with bromine in carbon bisulphide 
solution, and yields a deliquescent sodium derivative when treated 
with sodium ethoxide in alcoholic ethereal solution. The acetyl 
derivative, C,H,,;NO,, is formed in small quantities when the lactam 
is heated at 155—160° with acetic anhydride; it separates from 
ether, in which it is sparingly soluble, as a colourless, crystalline 
powder, and melts at 141—142°. 
Me-CMe 


N 
A lactam, which has probably the constitution | >C-COOEt 
CO-CH, 


is obtained when ethyl acetosuccinate is treated with anhydrous 
methylamine, either alone, or in alcoholic or ethereal solution, at the 
ordinary temperature, and the product distilled under a pressure of 
ll mm. It separates from carbon bisulphide and ether, in which it 
is very readily soluble, in colourless crystals, melts at 42°, and boils 
at 160° (11 mm.); it is not converted into an acetyl-derivative by 
acetic anhydride at 155—160°. 

A lactam of the composition C,oH,;NO; can be obtained from ethyl 
acetosuccinate and ethylamine in like manner; it crystallises in 
colourless needles, melts at 75—76°, boils at 165° (14 mm.), and 
resembles the preceding compound in its other properties. 

The lactam C,H,,NO;, prepared from ethyl acetosuccinate and 
propylamine in a similar manner, crystallises in colourless needles, 


SC-COOEt is obtained when ethyl a-acetyl- 
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melts at 50°, boils at 172° (14 to 15 mm.), and resembles the two 
receding compounds in its behaviour with solvents. 

The lactam, C,,H\yNO;, formed by distilling the reaction-product of 
isobutylamine and ethyl acetosuccinate, crystallises in needles, melts 
at 68°, and boils at 175° (about 15 mm.). The compound C,;H.,NOs, 
obtained from amylamine and ethyl acetosuccinate in like manner, 
erystallises. from carbon bisulphide in plates, melts at 51—52°, and 
boils at 188° (16 mm.). 

All the alkylated lactams described above turn yellow on exposure 
to the air, and are resinified by a boiling solution of barium hydroxide, 
but the compounds obtained by treating ethyl acetosuccinate and 
ethyl phenylacetosuccinate with ammonia are very stable as regards 
their behaviour with barium hydroxide. 

A lactam of the composition C,H,,NO, is obtained in crystals 
when ethyl methylacetosuccinate is mixed with alcoholic ammonia, 
saturated at O°, and after keeping for 48 hours at the ordinary 
temperature, the solution slowly evaporated; it crystallises from 
ethyl acetate in small, colourless prisms melting at 127°. 

A compound melting at 147—149° is formed when ethyl phenyl- 
acetosuccinate is treated with alcoholic ammonia (compare Weltner, 
Abstr., 1885, 793); analyses of this substance left its composition 
undetermined, but when it is heated at 160° for some time, it is 
converted into the lactam of ethyl a-amidoethylidenephenylsuccinate. 
This compound crystallises from hot ethyl acetate in colourless 
needles, melts at 127—128°, and is readily soluble in alcohol and 
ether, but rather more sparingly in carbon bisulphide and ethyl 
acetate ; its constitution is represented by the formula 


NH —- CMe 
CO-CHPh 


Combination of Malic Acid with Alkaline Phospho- 
molybdates. By D. Gernez (Compt, rend., 112, 226—229).— 
Measurements of the rotatory powers of solutions of malic acid 
with various proportions of the white alkaline phosphomolybdates of 
the type 3M,0,P,0;,5MoO, indicate in the case of the sodium and 
ammonium salts compounds containing respectively four equivalents 
of malic acid to one of the phosphomolybdate, and two equivalents of 
acid to three of phosphomolybdate, The potassium salt does not 
behave quite in the same manner, the only compound definitely 
indicated being one containing two equivalents of the acid and one of 
the phosphomolybdate. . C. H. B. 


SC-COOEt. F. 8. K, 


Ethyl Ethoxyoxalacetate. By W. Wisiicenus and M. Scuemr 
(Ber., 24, 432—434)—By the action of sodium ethoxide on a 
mixture of ethyl oxalate and ethyl ethoxyacetate, the sodium com- 
pound of ethyl ethoxyoxalacetate is formed, 


COOEt-COOEt + COOEt-CH,-OEt + NaOQEt = 
COOEt-CNa(OEt)-CO-COOEt + EtOH. 


This does not crystallise out on remaining, and is therefore at once 
VOL. LX, 20 
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decomposed by water, and the ethyl ethoxyoxalacetate extracted with 
ether. The latter is a colourless, somewhat thick oil, which boils at 
155—156° (17 mm.), and is sparingly soluble in water and miscible 
with alcohol and ether. Its alcoholic solution is coloured deep violet 
by ferric chloride, and it gives a bluish-green copper salt on the addi- 
tion of cupric acetate. It unites with phenylhydrazine with elimination 
of water, and the resulting hydrazone appears to behave in a similar 
manner to that of ethyl oxalacetate (Abstr., 1888, 1178). 
H. G. C. 


Synthesis of Alkyltricarballylic Acids and other Polycarb. 
oxylic Fatty Acids. By K. Auwers (Ber., 24, 307—314).—Ethyl 
sodiomalonate combines directly with various ethereal salts of uon- 
saturated acids, the reaction taking place very readily. Ethyl 
crotonate and ethyl sodiomalonate, for example, yield the compound 
COOEt-CHNa:‘CHMe'CH(COOEt)., from which f-methylglutaric 
acid, COOH-CH,-CHMe-CH,-COOH, identical with the compound 
(m. p. 85—86°) prepared by Kommenos (Abstr., 1884, 422) is ob- 
tained on hydrolysis. 

Ethereal salts of tricarballylic acid and its homologues can be 
easily prepared by treating ethyl fumarate with ethyl sodiomalonate 
and its homologues ; the product is in this case a compound of the 
constitution COOEt-CHNa-CH(COOEt)-CR(COOEt),, which, on 
hydrolysis, is converted into an acid having the constitution 
COOH-CH,’CH(COOH)-CHR:COOH.  Tricarballylic acid and its 
methyl (m. p. 180°), ethyl (m. p. 147—148°), propyl (m. p. 
151—152°), and isopropyl derivatives were prepared in this way; 
these acids are all readily soluble in water and alcohol, but only 
sparingly in ether, and very sparingly in benzene and light petroleum, 
A good yield of the crude substituted tricarballylic acid is obtained 
in every case, but the product is very difficult to purify, probably 
because it is mixed with stereochemically isomeric compounds. 

When tricarballylic acid is treated’ with acetic chloride, it loses 
1 mol. H,O, being converted into a compound melting at 131°, the 
constitution of whick has not yet been determined. 

A tetracarboxylic acid of the constitution 


COOH-CH,-CH(COOH)-CH,(COOH)-CH,-COOH 


is obtained when ethyl sodiomalonate is treated with ethy! aconitate, 
and the product, which has, doubtless, the constitution 


COOEt-CH,-CNa(COOEt)-CH(COOEt)-CH(COOEt), 


submitted to hydrolysis; the same acid is formed when the conden- 
sation product of ethyl fumarate and ethyl ethenyltricarboxylate, a 
substance which must have the constitution 


COOEt-CHNa-CH(COOEt)-C(COOEt),*CH,-COOEt, 


is hydrolysed. It crystallises very readily, melts at 189°, and is 
probably identical with the acid (m. p. 185°) obtained by Bischoff 


(Abstr., 1888, 1061) from ethyl butanehexacarboxylate. 
F. S. K. 
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Action of Ethyl s-Bromopropionate on Ethyl Malonate and 
Ethyl Acetoacetate. By W. O. Emery (Ber., 24, 282—286).— 
Ethyl carboryglutarate, COOEt-CH,CH,-CH(COOEt),, is obtained, 
together with a mach smaller quantity of ethyl pentanetetracarb- 
oxylate when ethyl 8-bromopropionate is boiled with an alcoholic 
solution of ethyl sodiomalonate. It is a colourless liquid of sp. gr. 
10808 at 20°/4°, and boils at 161° (12 to 13 mm.) ; when hydrolysed 
with alcoholic potash, it yields carboxyglutaric acid as a thick syrup. 

Ethyl 1:3:3:5-pentanetetracarbozylate, 


COOEt-CH,-C(COOEt)..CH,CH,COOEt, 
is a colourless oil of sp. gr. 1:L084 at 20°/4°; it boils at 215° (13 mm.). 
1:3:5-Pentanetricarboxylic acid, 


t, COOH:-CH,°CH(COOH):CH,°CH,°COOH, 


is obtained when ethyl pentanetetracarboxylate is hydrolysed with 
alcoholic potash, and the syrupy acid, obtained in this way, boiled 
with concentrated hydrochloric acid until the evolution of carbonic 
anhydride is at an end ; it crystallises in colourless needles and melts 
at 106—107°. The silver salt, C,;H,O,Ags, is colourless. 

Ethyl «-acetylglutarate can be obtained by treating ethyl a-bromo- 
propionate with ethyl sodioacetoacetate; it has a sp. gr. of 107115 
at 20°/4°, and boils at 162° under a pressure of 1l mm. It reacts with 
ammonia and with amines, yielding amido-derivatives of ethyl 
a-ethylideneglutarate ; the latter can be converted into lactams with 
elimination of alcohol. F. 8S. K. 


Derivatives of Levulosecarboxylic Acid. By G. Diixt (Ber., 
24, 348—351).—The author hus already described an improved 
method for preparing levulosecarboxylic acid (Abstr., 1890, 596). 

The ammonium salt of levulosecarboxylic acid is formed when 
levulosecarboxylic acid is dissolved in the least quantity of water, 
saturated with ammonia, and alcohol cautiously added to the solution ; 
t crystallises in beautiful, prismatic crystals on allowing the solution 
to remain over sulphuric acid. 

Tetrahydroxybutanetricarbowylic acid, 

COOH:(CH:0H)},-C(OH)(COOH),, 
is prepared by warming levulosecarboxylic acid (10 grams) with 
dilute nitric acid (1:2, 20 grams) on the water-bath at 40° for 
24 hours and evaporating the liquid at 60—70°. The syrupy mass 
thus obtained is converted into the calcium salt, from which the acid 
is liberated by shaking it up with dilute sulphuric acid (1:10); 
an equal bulk of strong alcohol is then added, the mixture allowed 
to remain for a time, filtered, and the alcoholic solution evaporated 
in @ vacuum over sulphuric acid toa syrup. It crystallises in colour- 
less tablets, becomes opaque on remaining over sulphuric acid, 
softens at 140°, and melts completely at 146—147°. When work- 
ing with large quantities of calcium salt, the syrupy acid crystal- 
lises with difficulty to a soft, white mass, consisting of Jong, slender 
needles, The author supposes this to be a lactone; as, when a 


neutral] solution is allowed to remain fora time, it becomes acid. The 
202 
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calcium salt, (C;H;O,).Ca; + 6H,0, is purified by dissolving it in 
dilute hydrochloric acid, shaking with animal charcoal, and then 
adding sodium acetate to the warm solution until a slight precipitate 
remains; on cooling, the normal calcium salt separates as a crystalline 
mass. The mon-acid potassium salt, C;Hs0,K2, is especially charac- 
teristic, and is obtained on evaporating an aqueous solution of the acid, 
two-thirds neutralised with potash, in a vacuum over sulphuric acid, 
in beautiful, large, prismatic crystals, and is precipitated from its 
aqueous solution by alcohol in microscopic, oblique prisms. The di- 
acid potassium salt and the normal cadmium, zinc, and strontium 
salts were also prepared. 

The phenylhydrazide crystallises from 50 per cent. acetic acid in 
long, slender, yellow needles, is insoluble in cold water, alcohol, and 
glacial acetic acid, dissolves in concentrated sulphuric acid with a 
violet colour; it begins to decompose at 200°, and then carbonises 
to a hard, black mass. Analysis showed that two phenylhydrazine 
residues were contained in the molecule. 

By heating the acid to a temperature slightly above its melting 
point, only a small quantity of carbonic anhydride was evolved. The 
melt contained the unaltered acid; neither saccharic, isosaccharic, 
metasaccharic, mucic acid, nor any other acid could be detected. 

E. C. R. 

Constitution of Thiocarbamide. By L. Srorcu (Monatsh, 1l, 
452—471).—The author has endeavoured to obtain from thiocarb- 
amide, by the action of oxidising agents, a bisulphide of the consti- 
tution NH°C(NH,)-S*S:C(NH,):NH (compare Maly, Abstr., 1890, 
1399). The formation of such a compound would lead to the con- 
clusion that thiocarbamide is a mercaptan, having the constitution 
NH:C(SH)-NH,, and not the symmetrical diamide NH,"CS:NH,. The 
oxidation was conducted in acid solutions with iodine, potassium per- 
manganate, potussium chlorate, nitrous acid, and hydrogen peroxide 
respectively, and in every case the bisulphide was formed. The best 
yield was obtained when the thiocarbamide (5°5 grams) was dissolved 
in a mixture of water (10Uc.c.) and nitric acid of sp. gr. 1°22 (110 c.c.) 
and the solution cooled in ice and treated with potassium perman- 
ganate (253°5 c.c. of a 0°6619 normal solution), the nitrate of the 
base, C.8,.N,H,(HNO;)., separated in almost insoluble prisms (yield 
114—123 per cent. of the thiocarbamide employed). The new com- 
pound is gradually decomposed by water with evolution of gas at 
ordinary temperatures, and cannot be kept for any length of time in 
the dry state ; its aqueous solution does not become coloured when 
treated with ferric chloride or copper sulphate, but gives a precipitate 
of silver sulphide on warming with silver nitrate; and its formation 
favours the view that thiocarbamide must be represented, at least in 
acid solution, as a mercaptan. When the: oxidation is effected in 
presence of oxalic acid, an acid oxalate, C,S,N,H.,2C,H,O,,$H.0, 
is formed. G. T. M. 


Conversion of Alkylthiosinamines and Alkylallylsemithio- 
carbazides into Isomeric Bases. By C. Avenarius (Ber., 24, 
260—271).—By the action of potassium thiocyanate on bromethby]l- 


ae wwe ee © 


go 


ORGANIC CHEMISTRY. 549 


amine hydrobromide, Gabriel (Abstr., 1889, 848; 1890, 127) obtained 


a new base, which has one of the following constitutional formule :— 


CH,— CHS 
ata ae oe hee 


The corresponding derivatives containing aromatic radicles were then 
obtained by Prager (Abstr., 1890, 159) by an intramolecular change 
from aromatic allylthiocarbamides. The author has investigated the 
action of hydrochloric acid at 100° on the corresponding alkylallyl- 
thiocarbamides, and finds that the reaction takes place in a similar 
manner. 

The substituted allylthiocarbamides or thiosinamines were pre- 
pared by the action of the amines on allylthiocarbimide. Methyl- 
thiosinamine, NHMe-CS:NH-C;H,, is a crystalline mass, melting at 
46°,uand sparingly soluble in water, readily in alcohol, ether, and 
bensene ; ethylthyorinamine, NHEt:CS-NH-C,H;, forms colourless 
plates melting at 41°; propylthiosinamine, NHPr*CS-NH-C;H,, crys- 
tallises in thin plates melting at 61°, whilst amylthiosinamine could 
only be obtained as an oil. Of the disubstituted thiosinamines, di- 
ethylthiosinamine has already been obtained by Gebhardt (Abstr., 
1885, 383) ; piperylthiosinamine, C;H\N-CS:NH-C;H;, could only be 
obtained as an oil. 

The molecular interchange takes place on heating with hydrochloric 
acid at 100°, and probably proceeds in the following manner :— 


>C-NE:. 


CH.: CH S CH; CHCl HS 


HCl = - 
on,-NH-C-NHx + HO CH,-N: C-NHX 


CH, CH—S 
by,.n>CNEX + HCl. 


CHMe's ; , 

! . 

OH, — n20 NHMe, is crystalline, melts 
at 57°, and boils without decomposition at 228°, and yields a picrate 
melting at 147°, and an oily hydrochloride. Ethylpseudothiosinamine, 
C,H,NS:NHEt, crystallises from light petroleum in slender needles, 
melts at 63°, and boils at 230°. Its hydrochloride is also liquid, whilst 
the picrate forms slender, golden-yellow needles melting at 143°. 
spt ylpseudothiosinamine, C§H;NS:NHPr*, is a yellow oil which has 

a strongly basic odour and boils at 237°. Its platinochloride and 
picrate crystallise well, the latter melting at 123°. Amylpseudothio- 
sinamine, CgH;,NS:NH-C;H,,, has an extremely unpleasant odour, 
melts at 32° and boils at 267°. 

Diethylpseudothiosinamine, CsH;NS:NEt,, is a colourless oil which 
has also an unpleasant odour, and boils at 226°. Its platinochloride 
melts at 160°, and its picrate at 99°. Piperylpseudothiosinamine, 
C,H,NS: ‘NO; Hyo, is a yellowish oil which boils at 277°, is very 
sparingly soluble in water, and yields a picrate melting at 112°. It 
is an extremely stable base, and is not altered by sodium in boiling 
amy! alcohol solution or by phosphonium iodide at 200°. It combines 


Methylpseudothiosinamine, 
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with methyl iodide forming the methiodide, C(H;NS:NC;Hy,Mel, a 
crystalline, hygroscopic substance which melts at 67°, and is extremelv 
soluble in water. By the action of silver oxide, it yields an oil free 
from halogen, which is probably C,H;,NS*-NC;H,,MeOH, and has an 
odour resembling that of the lobster. On oxidation, pipery!pseudo- 
thiosinamine is converted into f-methyltaurine, showing that the 
sulphur atom causes the closing of the chain. 

In order to ascertain whether the alkylated pseudothiosinamines 
have a constitution corresponding with the first or second of the for. 
mule given above for the unalkylated base, ethylpseudothiosinamine 
was treated with ethyl iodide ; the diethyl compound obtained was 
identical with that described above, and therefore contains both 
ethyl groups combined with the same nitrogen atom. The alkylated 
bases, as well as the aromatic derivatives obtained by Prager, must, 
therefore, have the constitution represented by the second formula. 

The substituted allylsemithiocarbazides undergo a similar intra- 
molecular change when heated with hydrochloric acid. The following 
semithiocarbazides have been prepared :—phenylallyisemithiocarb- 
azide, C;H;-NH-CS-N.H,Ph, melting at 118° (see also Dixon, Trans., 
1890, 262); orthotolylallylsemithiocarbazide, which forms slender 
needles melting at 105°; paratolylallylsemithiocarbazide, crystallising 
in small, white needles and melting at 128° ; and B-naphthylallylsemi- 
thiocarbazide, melting at 155°. 

The molecular interchange was carried out in a manner similar to 
that of the thiosinamines. Phenylpropylenepseudosemithiocarbazide, 
C,H,NS-N.H,Ph, crystallises in yellowish plates, melts at 93°, and 
yields 8-methyltaurine on oxidation; its hydrochloride forms stellate 
groups of pink crystals and melts at 202°, whilst the sparingly soluble 


picrate melts at 167°. Orthotolylpropylenepseudosemithiocarbazide also — 


forms a pink hydrochloride, but the tree base could not be obtained in 
crystals. The paratolyl compound crystallises from alcohol in slender 
needles melting at 133°, and the B-naphthyl compound forms a floccu- 
lent precipitate which, after recrystallisation from alcohol, melts at 
160°. H. G. C. 


Action of Ethyl Oxalate on Acetothiénone. By A. AncgiI 
(Ber., 24, 232—233).—Like benzophenone and pyrry] metby] ketone 
(Abstr., 1890, 1156, 1243), acetothiénone unites with ethyl oxalate in 
presence of sodium ethoxide, forming the ethyl salt of acetothiénone- 
oxalic acid, CsSH;-CO-CH,-CO-COOEt, which separates from light 
petroleum in large, yellow crystals. It melts at 42°, gives an intense 
bluish-violet coloration with isatin and sulphuric acid, and is re- 
solved by alcoholic potash into acetothiénone and oxalic acid. Its 
alcoholic solution gives, with cupric acetate, a copper compound crys- 
tallising in pale-green needles ; ferric chloride gives an intense red 
coloration. 

It yields compounds with aniline and phenylhydrazine resembling 
those obtained from the corresponding benzoyl and pyrroyl com- 
pounds. With hydroxylamine, it forms a substance crystallising in 
long, colourless needles, the constitution of which is probably repre- 
sented by one of the following formule :— 
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H. G. OC. 


Biophen. By L. E. Levi (Chem. Centr., 1890, ii, 949—950; from 
Technology Quarterly, 3, No. 2).—Just as thiophen is prepared by the 
action ot phosphorus trisulphide on succinic acid, so also should a 
closed-chain compound containing two atoms of sulphur be formed 
by the action of phosphorus trisulphide on thiodiglycollic acid. By 
heating a mixture of 5 grams of thiodiglycollic acid and 10 grams 
of phosphorus trisulphide in 15—20 c.c. of ether in a sealed tube 
for two hours at 170°, a compound of the formula sO HSS is 
formed, which the author has named biophen. The liquid contained 
in the sealed tube is washed in a separating funnel with potash, 
dried with calcium chloride, and the ether distilled off, after which 
the biophen remains as an oil. It boils at 165—170°. With sulph- 
uric acid and isatin, it gives the indophenin reaction. 

Acetobiénone is prepared by the action of acetic chloride in the 
presence of aluminium chloride; it is an oil which boils at 300° 
with decomposition. The phenylhydrazide, CsS,H,-CMe:N,HPh, melts 
at 125°. Phenyl biényl ketone, CyS.Hs*COPh, is prepared in a corre- 
sponding manner to the acetyl derivative; it is a datk-brown oil, 
soluble in alcohol and ether, and boiling at 241°. Nitrophenyl biényl 
ketone, C,,H,S,0;N, is prepared by the action of nitric acid of sp. gr. 
162 on the last-named compound, under efficient cooling; it melts 
at 112°. J. W. L. 


Discrimination between Allylbenzene and Propenylbenzene 
Derivatives by means of their Dispersive Powers. By R. Nasin1 
(Rend. Acad. Lincei, 6, ii, 299—301).—The author claims that Eyk- 
man’s method of distinguishing allylbenzene from propenylbenzene 
derivatives (Abstr., 1890, 748) rests on Gladstone’s observations 
(Trans., 1884, 241) and his own (Rend. Acad. Lincei, 1,i; Abstr., 
1885, 210 and 1097). S. B. A. A. 


Lupeol. By A. Likiernik (Ber., 24, 183—186).—The term lupeol 
is applied to a compound obtained from the husks of Lupinus luteus 
seeds. These*are extracted with ether, and the residue remaining 
after evaporation of the solvent is hydrolysed with alcoholic potash 
and dissolved in water; on treatment of the solution with ether, the 
lupeol dissolves, and crystallises on evaporation. It is insoluble in 
water, but readily dissolves in chloroform, benzene, and light petr- 
oleam; from dilute alcohol, it is deposited in long, colourless needles 
which melt at 204°. 

Lupeol has the formula C.,[{,.0, and therefore contains two atoms 
of hydrogen less than cholesterol ; its rotatory power is [@]p = +27°; 
@ brown coloration is produced by adding concentrated sulphuric acid 
to a chloroform solution, whilst the addition of acetic anhydride and 
two drops of concentrated sulphuric acid yields a red coloration which 
changes after some time to intense violet-red. The benzoate, 
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CxsH,"OBz, which may be conveniently employed to obtain pure 
lupeol, crystrallises from ether in lustrous, transparent prisms melting 
at 250°. The acetate, Co,Hy*OAc, is deposited from dilute alcohol in 
feathery groups of needles melting at 230°. 

On treatment with bromine dissolved in chloroform, a bromo-deriva- 
tive, C4H,BrO, is formed, crystallising in small, colourless, nodular 
aggregates and melting at 150°. J. B. T. 


Phenoxyethylamine and Paracresoxyethylamine. By R. 
Scurerer (Ber., 24, 189—196; compare C. Schmidt, Abstr., 1890, 
373).—Benzoylphenoxyethylamine, OPh°CH,"CH,-NHBz, crystallises 
from very dilute acetic acid in slender, colourless needles, and melts 
at 93°. The acetyl derivative melts at 78°. 

Bromethyl cresyl ether, CH,Br-CH,O-C,H,Me, is prepared by the 
action of sodium ethoxide on ethylene bromide and cresol ; it crystal- 
lises from dilute alcohol, melts at 40°, and boils at 254—255° without 
decomposition. 

On heating it with potassium phthalimide at 220°, paracresoxyethyl- 
phthalimide, C,H,Me-O-C,H,yN°C,H,O,, is formed, and is deposited 
from alcohol in pale-yellow crystals which melt at 135°; the yield 
is 80 per cent. of the theoretical. 

Cresoxyethylphthalamic acid, C;H,Me-O-C,H,NH-CO-C,H,COOH, 
is prepared by dissolving the preceding compound in dilute potash 
and precipitating with hydrochloric acid; after purification, it is 
obtained in silvery white crystals melting at 137°. The silver salt is 
white and crystalline. On heating the acid or imide with hydro- 
chloric acid, and treating the product with potassium hydroxide, 
paracresoxyethylamine, C,H,Me‘O-CH.°CH,NH:2, is formed; it is a 
colourless liquid boiling at 242—243° under a pressure of 779 mm.; 
on exposure to the air, a solid carbonate is obtained. The hydrochlor- 
ide crystallises from alcohol in needles or plates, and melts at 240°. 
The picrate, platinochloride, and aurochloride are all crystalline; 
the nitrite appears to be stable. The benzoyl derivative crystallises 
from alcohol, benzene, or glacial acetic acid in long, slender needles, 
and melts at 134°. 

Paracresoxyethylcarbamide, Cy>H,Me'O-C,HyNH-CO:-NH,, crystal- 
lises from alcohol in needles and melts at 158°. On treating 
cresoxyethylphthalimide with fuming nitric acid at low tempera- 
tures, dinitrocresoryethylphthalimide, 


C,H.Me (NO,).°0°C H.°CH,°N:C,;H,0,, 


is formed, crystallising from alcohol in lustrous, yellow plates, and 
melting at 88°. By the action of baryta-water, the nitro-groups are 
eliminated, and the product appears to undergo further decom- 
position. 

Dinitroparacresol is obtained by the action of nitric acid on brom- 
ethyl cresyl ether. On heating the ether with aniline, cresoxyethyl- 
aniline, CsH,Me-O-CH,°CH,"NHPh, is formed; this crystallises from 
alcohol in small, lustrous plates, and melts at 55°. The hydrochloride 
is crystalline. 

Imidoethyl cresyl ether, NH(CH.*CH.°O-C,H,Me),., is prepared by 
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the action of alcoholic ammonia on the brominated ether, and crys- 
tallises from alcohol in stellate groups of needles melting at 
49—50°. The hydrochloride melts at 217°. On heating the ether with 
alcoholic potash, ethylene tolyl ethyl ether, C,H,Me-O-CH,°CH,-OEt, 
is obtained as a colourless liquid boiling at 243—244°. With sodium 
methoxide, the corresponding methyl ether, CSHsMe*O-CH,°CH,"OMe, 
is formed ; this resembles the preceding compound, and boils at 230°. 
The phenyl ether, C;H;Me’O-CH,°CH,OPh, prepared with sodium 
phenoxide, crystallises from alcohol in large, colourless plates, and 
melts at 99°. 

Ethylene dicresyl ether, C,H,(O-C,H,Me),., is formed by the action 
of potassium cyanide or dimethylaniline on bromethy! cresyl ether. 


J. B. T. 


Diazo-compounds of the Aromatic Series. By G. Oppo 
(Gazzetta, 20, 631—654).—When diazobenzene chloride is gradually 
added to sodium ethoxide at the ordinary temperature with continual 
agitation, an energetic reaction takes place, accompanied by a rapid 
evolution of nitrogen and a strong odour of aldehyde ; on steam-dis- 
tilling the product, alcohol, aniline, and diphenyl pass over. If the 
product is diluted with water and directly distilled, aniline and am- 
monia are found in the distillate. The reaction is probably repre- 
sented by the equation 5PhN,Cl + 5NaOEt = PhNH, + NH; + 
2C2Hiy + 5NaCl + 5Me‘COH + 4N,. 5 grams of aniline and 3 grams 
of diphenyl were obtained from 38 grams of aniline taken for 
diazotisation. Sodium methoxide acts like the ethoxide. 

Diazobenzene chloride is not affected by methyl iodide in the cold, 
but on heating, much phenol and resinous products are formed, 
together with a very small quantity of iodobenzene. When, how- 
ever, methyl iodide is slowly added to a cold mixture of the diazo-salt 
with the zine-copper couple, nitrogen is evolved, and on steam-distil- 
ling the product, iodobenzene passes over ; 20 grams of this compound 
were thus obtained from 18 grams of aniline. On treating diazo- 
benzene chloride (0°4 mol.) at a low temperature with bromoform 
(04 mol.) and the zinc-copper couple (0°9 mol.), bromobenzene 
(14 grams) was obtained in like manner. An equal yield of bromo- 
benzene may be had with one-third the above amount of bromoform if 
the reaction is carried out in a reflux apparatus. When diazobenzene 
chloride is treated with chloroform and the zinc-copper couple, a com- 
ouery reaction takes place, chlorobenzene and diphenyl being 
ormed. 

B-Bromonaphthalene is best prepared by the foliowing modifica- 
tion of Gattermann’s method (Abstr., 1890, 970). 8-Diazonaphtha- 
lene bromide (from 14°3 grams of #-naphthylamine) is gradually 
added to a mixture of potassium bromide (36 grams), water 100 
grams), and moist copper powder (30 grams), previously heated to 
50—70°, and the whole heated in a reflux apparatus for 15 minutes 
and then steam-distilled. The yield is 46—48 per cent. when the 
naphthylamine is thoroughly diazotised. The zinc-copper couple has 
an — similar to that of the moist copper powder, but the yield 
18 small. 
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Double Decompositions of Diazo-compounds.—If diazobenzene chloride 
(1 mol.) is treated with a hot solution of potassium bromide 
(2 mols.) in water, bromobenzene is formed, together with much 
resin and traces of phenol. A larger yield is obtained by slowly 
introducing potassium nitrite into a hot aqueons solution of aniline, 
hydrochloric acid, and potassium bromide. #-Bromonaphthalene can 
also be formed by the latter method, the yield being about 10 per 
cent. of the 8-naphthylamine used. By adding diazobenzene chloride 
to a hot solution of potassium cyanide, beuzonitrile is formed (1 to 
15 grams from 9 grams of aniline); with a hot solution of potas- 
sium nitrite, nitrobenzene is obtained These reactions may be re. 
presented by the equation PhN,Cl + KX’ = PhX’ + KCl + N, [X’ 
= Br, CN, NO,, &c.j. On the other hand, if potassium nitrite is 
added to a mixture of aniline, hydrogen bromide, and sodium 
chloride, no chlorobenzene, and only traces of bromobenzene are 
formed. 

Dinitroparamidoazobenzene, NO.C,H,'N.*C,H;(NO,)-NH:, is pre- 
pared by adding a solution of potassium nitrite (8°5 grams) drop by 
drop to a hot solation of paranitraniline (13°8 grams) in hydrofluoric 
acid (100 c.c. of 33 to 40 per cent.), and precipitating the liquid portion 
of the product with water. It crystallises from alcohol in small, 
yellowish or brownish-red tufts, melts with partial decomposition 
at 210—215°, dissolves very sparingly in alcohol, ether, benzene, 
and chloroform, moderately in acetic acid, and very freely in solu- 
tions of alkaline hydroxides. The alkaline solutions are red, the 
intensity of the colour diminishing with the molecular weight of the 
alkali; the red coloration is more intense in alcoholic solutions. On 
neutralising the solution with an acid, it becomes yellow. In the 
preparation of this compound, a quantity of nitrophenol is formed, 
and, if the hydrofluoric acid used is dilute, this is the only product. 

Dinitrometamidoazobenzene, prepared in like manner to the preceding 
compound, crystallises in minute, bright-red, rectangular prisms, 
melts at 193—195°, dissolves sparingly in alcohol, benzene, ether, and 
chloroform, but very freely in alkalis. The acetyl derivative melts at 
145°. As bye-products in the preparation of this compound, there 
are obtained (a) a quantity of metanitraniline hydrofluoride, which 
crystallises from alcohol in light flakes and melts at 185—-190°; (b) a 
small amount of ill-defined, reddish-brown crysials, melting at 
183—185°, of a substance probably isomeric with the azo-compound. 

The author considers that the preceding experiments, in common 
with Sandmeyer’s and Gattermann’s results, indicate that the 
general conditions for the double decomposition of diazo-compounds 
by inorganic salts, with elimination of the diazo-group, are that the 
inorganic and the diazo salt should be of the same character, and that 
the radicle combined with the diazo-group should be more electro- 
negative than that contained in the inorganic salt. In concluding, 


the author discusses some of his results from a thermochemical point 
of view. S. B. A. A. 


Stability of Diazo-compounds in Aqueous Solution. By R. 
Hirscu (Ber., 24, 324—326).—A solution of diazo-orthotoluene in 
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phenol decomposes much more easily than a similar solution of 
diazoparatoluene. Aqueous solutions of the diazo-compounds behave 
in a similar manner. ‘The author determines quantitatively the 
relative stability of diazo-compounds in the following way. 

Aniline (9°3 grams), orthotoluidine and paratoluidine (10°7 grams), 
metaxylidine (121 grams), and sulphanilic acid (17°3 grams) are 
severally dissolved in water (700 c.c.) and hydrochloric acid (30 c.c.), 
and theu diazotised with nitrite (7°2 grams), dissolved in water, and 
the solution made up to 1 litre. A solution of sodium naphthol- 
sulphonate (Schaeffer’s salt) is made to correspond with the diazo- 
solution. The diazo-solutions are then allowed to remain at the 
ordinary temperature, and the amount of decomposition estimated 
from time to time as follows:—25 c.c. of the naphthol solution is 
mixed with a few drops of ammonia and some salt, and the diazo- 
solution run in from a burette as long as any dye is formed. The 
results obtained show that the introduction of a methyl group in the 
para-position into diazobenzene greatly increases the stability, whilst 
a methyl group in the ortho-position lessens the stability. Meta- 

lidine stands between orthotoluidine and paratoluidine as regards 
the stability of its diazo-compound, whilst diazoparaxylidine is more 
easily decomposed than diazo-orthotoluene. Experiments on the 
stability of diazobenzene solutions under different conditions showed 
that the best way to prevent decomposition was to keep the solution 
cold ; the addition of acid prevents decomposition to some extent; 
sodium acetate and alkalis have no appreciable effect. 

E. C. RB. 


Dry Decomposition of Diazoamido-compounds. By F. 
Hevuster (Annalen, 260, 227—250).—When diazoamidobenzene 
(1 mol.) is mixed with liquid paraffin (8—10 parts) and then very 
gradually heated to 150°, slow decomposition ensues with evolution 
of nitrogen (1 mol.); the products are benzene, aniline, diphenyl, 
paramidodiphenyl, and orthamidodiphenyl. The acetyl derivative of 
ee melts at 171°, that of the ortho-compound at 
119°. 

The diazoamido-derivatives of paratoluidine and parachloraniline 
seem to yield, under the same conditions, decomposition products 
analogous to those obtained from diazoamidobenzene, but the forma- 
tion of diphenyl-derivatives could not be determined with certainty. 

When benzenediazobenzylanilide is heated with paraffin in the 
manner described above, it is decomposed into benzene, benzylanilide, 
small quantities of diphenyl, and benzylideneaniline ; the formation 
of the last-named compound is shown by the fact that when the 
mixture of decomposition products is treated with hydrochloric acid, 
benzaldehyde and aniline are obtained. 

_In studying the decomposition of benzenediazopiperidide, a con- 
siderable quantity (250--300 grams) of the dry compound is 
gradually heated in a large flask, and the decomposition products 
passed through a Linnemann’s dephlegmator, to which is attached a 
condenser; the temperature of dissociation is about 225—230°, but 
in order to complete the decomposition, the temperature must finally 
be raised to about 250°. The residue consists of diphenyl (10 per 
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cent. of the theoretical quantity) and tarry matters; the distillate 
contains benzene (52 per cent. of the theoretical quantity), piperidine, 
small quantities of aniline, and a basic substance which the author 
names isopiperideine. 

Isopiperideine is a thick, sticky liquid, with a strong, narcotic 
odour, and miscible with water in all proportions ; it seems to have 
the composition C;H,N, but there are several facts which tend to 
show that it is a mixture. On distillation under the ordinary pressure, 
it passes over between 260° and 290°, and even on repeated fraction- 
ation, a liquid of constant boiling point cannot be obtained. All the 
salts, except the platinochloride, which crystallises in ruby-red 
needles, are very hygroscopic, and cannot be obtained in a pure con- 
dition for analysis. Isopiperideine reacts with acetic anhydride and 
with benzoic chloride, yielding oily products, and it combines very 
energetically with methyl iodide with formation of a very hygro- 
scopic additive compound; benzyl chloride and phenyl cyauate com- 
bine with the base very readily, the products being oils; diazo- 
benzene chloride converts it into a yellow, solid compound which 
very readily resinifies. When isopiperideine is treated with carbon 
bisulphide in ethereal solution, a yellow substance, which seems to 
have the composition 2C,oH,,N2,CS,, is precipitated; this compound 
is decomposed when warmed, either alone or with dilate sulphuric 
acid, with evolution of hydrogen sulphide. Isopiperideine has power- 
ful reducing properties, gives the carbylamine reaction, and its 
hydrochloride is partially decomposed by sodium nitrite in the cold ; 
with aqueous solutions of formaldehyde and acetaldehyde it gives 
colourless, seemingly amorphous precipitates which are soluble in 
acids, but are reprecipitated by alkalis. 

Benzenediazodimethylamide, Ph-N,-NMe,, can be obtained in a 
pure condition by treating an alkaline solution of dimethylamine with 
diazobenzene chloride, extracting the precipitated oil with ether, and 
fractionating the dried product under reduced pressure. It is a 
yellowish, highly refractive liquid, boils at. 113—114° (12 mm.), and 
has asp. gr. of 1032 at 18°; when dropped on to sand heated to 
253°, it is decomposed into benzene, diphenyl, dimethylamine, and 
small quantities of a liquid base which was not investigated. 


F. 8. K. 


Action of Phosphorus Pentachloride on Oxyazo-derivatives. 
By R. Paganini (Ber., 24, 365—369; compare this vol., p. 301).— 
Paratoluene-azochlorobenzene, CesHyMe’N,"C,H,Cl, is prepared by the 
action of phosphorus pentachloride on paratoluene-azophenol, and 
crystallises from alcohol in long, orange-yellow needles melting at 
149—15v° ; it is very sparingly soluble in concentrated hydrochloric 
acid, insoluble in alkalis, and on sublimation forms large, yellow 
plates. 

Paratoluene-azophenyl phosphate, PO(O°C,;HyN,);, is formed 
together with the preceding compound ; it is insolable in alcohol, but 
crystallises from acetone in long, lustrous needles, melts at 140°, and 
is readily hydrolysed by alcoholic potash. 

Orthotoluene-azophenol, CsH,Me’N.*C,H,OH, is obtained by treating 
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orthotoluidine hydrochloride with nitrous acid, and adding an alka- 
line solution of phenol; the solution is cooled, and the compound 
precipitated with carbonic anhydride; after purification, it crystal- 
lises from benzene in thick, orange-yellow needles, melts at 101°, and 
is soluble in dilute ammonia. 

Phenoldisazorthotoluene, OH*C,H;(*N.°C,.H.Me)., is separated from 
the previous compound by treatment with dilute ammonia, in which 
it is very sparingly soluble; it crystallises from alcohol in thin, 
slender, brownish-red needles, and melts at 116—117° with decompo- 
sition. 

Orthotoluene-azochlorobenzene, CsHyMe*N,°C,H,Cl, is prepared in a 
similar manner to the para-derivative, and crystallises from alcohol 
in small, yellow needles melting at 143—144°. 

Orthotoluene-azophenyl phosphate, PO(O-C,;H,N2)s, is sparingly 
soluble in cold alcohol, and crystallises from acetone in long, orange- 
needles melting at 116°. 

Metatoluene-azophenol is prepared in a similar manner to the ortho- 
compound, and crystallises from alcohol in yellow cubes melting at 
141°. On treatment with phosphorus pentachloride, a compound is 
obtained in small quantity, which crystallises from alcohol in yellow 
needles melting at 65°, and is probably metatolwene-azochlorobenzene, 


C,;H,Me-N."C,H,Cl. / J. B. =. 


Sulphur Derivatives of Amidoximes. By F. Tiemann (Ber., 
24, 369—377).—Compounds free from sulphur are obtained by the 
action of hydroxylamine on thiocarbimides. 

Carbon bisulphide reacts with amidoximes according to the 


equation 


2NH,"CR:NOH + 3CS, = NSH:CR:NH-CSSH,NH.°CR:NSH + 
2COS ; 


these compounds, which may be termed amidosulphimes of dithiocarb- 
amidosulphinic acids, are very unstable, and on treatment with hydro- 
chloric acid yield amidine hydrochlorides, carbonic anhydride, 
hydrogen sulphide, and sulphur; on heating the above compounds 
alone, however, stable derivatives are obtained containing the group 
RC.N,HS,; the same substances, together with amidine thiosulph- 
ates, are also formed by heating the sulphinic acid derivatives in air. 
The constitution of the complex RC,N,HS, is probably represented 
by one or other of the formule RON >C-SH; RC<NE>CS. 
On heating with hydrochloric acid at 150°, decomposition takes 
place according to the equation RC,N,HS, + 4H,O + 2HCl = 
R-COOH + CO, + 2NH,Cl + H.S + §; on oxidation, 2 mols. com- 
bine together with elimination of 1 mol. of hydrogen, and by the 
action of reducing agents the original compound is regenerated ; this 
behaviour appears to be most readily explained by the first formula, 
and it is proposed to term the substances azosulphimecarbohydrosulph- 


ides, in order to show the analogy with the azoximes. 
On heating benzeny!phenylthiouramidoxime in chloroform solution 
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with phenylthiocarbimide, water is eliminated, and a compound is 
formed which is probably benzenylazosulphimecarbanilide, 


cPh<*S>C-NHPh; 


it does not yield aniline on treatment with hydrochloric acid, and is 

completely unacted on by carbon bisulphide. 
Benzenylparatolylthiouramidoxime yields a corresponding product 

when heated a little above its boiling point. J. B, T. 


Action of Hydroxylamine, Ethoxylamine, and Benzyl. 
oxylamine on Thiocarbimides. By L. Votrmer (Ber., 24, 
378—385 ; compare preceding abstract).—Phenylhydrozylthiocarb- 
amide, NHPh°CS:NH-OH, is prepared by mixing together phenyl- 
thiocarbimide and hydroxylamine in molecular proportions; after 
about 20 miuutes, the mixture is well shaken, and allowed to remain 
for 20 hours at a temperature below 0°; the crystals which form are 
separated and washed with chloroform. The compound melts at 106° 
with evolution of gas, and gives a dark-violet coloration with ferric 
chloride ; it cannot be recrystallised, but dissolves readily in potash, 
and is precipitated unchanged by acids. No salts could be isolated. 
When boiled with alcohol, or when fused, sulphur is eliminated and 
phenylcyanamide is formed; the same change takes place slowly at 
ordinary temperatures. 

Phenylethoxythiocarbamide, NHPh:CS:-NH-OEt, is obtained from 
phenylthiocarbimide and ethoxylamine in a similar manner to the pre- 
ceding compound, and crystallises from alcohol in colourless, strongly 
refractive, prismatic plates melting at 103°. The compound is com- 
paratively stable, it gives no coloration with ferric chloride, and when 
boiled in alcoholic solution, phenyleyanamide, alcohol, and sulphur 
are formed. Phenylmethorythiocarbamide, NHPh-CS-NH-OMe, pre- 
pared from phenylthiocarbimide and methoxylamine, crystallises 
from alcohol in lustrous needles, aud melts at 115°; the yield is very 
small. 

Phenylbenzyloaythiocarbamide, NHPh:CS:NH-O-CH,Ph, crystallises 
from alcohol in prisms melting at 115°. 

Orthotolylhydroxythiocarbamide, C,H,Me-NH-CS:NH-OH, is pre- 
pared from orthotolylthiocarbimide and hydroxylamine; it is de- 
posited from chloroform in long, slender needles, melts at 92°, and 
yields an intense violet coloration with ferric chloride. 

Orthotolyleyanamide, CSH,sMe-NH-CN, is formed by the decomposi- 
tion of the preceding compound either at the ordinary temperature or 
on boiling in solution, but is best prepared by the action of hydroxyl- 
amine on orthotolylthiocarbimide at higher temperatures; it crys- 
tallises from ether in rhombic plates, melts at 77°, and is readily 
soluble in alcohol, chloroform, and alkalis, but rather more sparingly 
in acids. The silrer salt decomposes on exposure to light. 

Orthotolylbenzylorythiocarbamide, C,5H,Me-NH-CS:NH-O-CH,Ph, is 
deposited from alcohol in crystals, melts at 125°, and closely resembles 
the corresponding phenyl derivative. 

a-Naphthylhydroxythiocarbamide, CyH,-NH-CS:-NH-OH, crystallises 
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from alcohol in lustrous plates, melts at 116°, and gives a dark 
pbluish-green coloration with ferric chloride. «-Naphthylcyanamide, 
CyH,NH-CN, is obtained by heating an alkaline solution of the pre- 
ceding compound, and crystallises from alcohol in aggregates of 
slender needles melting at 135°; the addition of a little potash to an 
alcoholic solution causes a blue fluorescence. The silver salt is white. 
On heating the amide with hydrochloric acid, a compound is formed 
which is indifferent towards alkalis and dilute acids, and crystallises 
in slender needles melting at 209—210°. a-Naphthylhenzyloxythio- 
carbamide, CyH;NH-CS:NH-O-CH,Ph, melts at 132—133°. No 
additive product could be obtained from allylthiocarbimide and 
hydroxylamine. 

Phenylbenzyloaycarbamide, NH Ph:CO-NH:O-CH,Ph, is prepared by 
the action of benzylhydroxylamine on phenyl! isocyanate in molecular 
proportion; on the addition of light petroleum to its solution in 
benzene, it crystallises in long needles melting at 106°. The com- 
pound is very stable, and requires heating for a considerable time 
with hydrochloric acid before decomposition takes place ; it is readily 
soluble in alcohol, ether, and chloroform, but more sparingly in hot 


water. J. B. T. 


Action of Carbon Bisulphide on Benzenylamidoxime and 
Parahomobenzenylamidoxime. By G. Craven (Ber., 24, 385— 
393; compare Schubart, Abstr., 1890, 49).—Benzenylamidosulphime 
benzenylsulphimedithiocarbamate, 


NSH:CPh-NH-CSSH,NH,CPh:NSH, 


is prepared by heating carbon bisulphide with dilute alcoholic solu- 
tion of benzenylamidoxime for 3—4 hours in a reflux apparatus. 
After remaining for 2—5 days at the ordinary temperature, the crys- 
tals which form are separated, and purified by washing with benzene, 
light petroleum, and ether; they melt at 134—136° with decompo- 
sition, and cannot be recrystallised. 

By treatment with hydrochloric acid ur soda, benzenylamidine is 
formed; on heating at 100° in air, benzenylazosulphimecarbohydro- 


sulphide, cph<’S >c-'SH, and benzenylamidine thiosulphate, 
H.S,0;,2NH,"CPh:NH, 


are obtained; the former is soluble in alcohol, and crystallises in 
needies melting at 162°. The compound, which has previously been 
prepared by Schubart (loc. cit.), yields salts with metals, the mercury 
derivative being the most characteristic. The above thiosulphate is 
deposited from water, on the addition of acetone, in small, lustrous 
plates melting at 222°. 

Benzenylazosulphimecarbobisulphide, 


cphc§'S>0:8-0<2 §sopn, 


is prepared by the oxidation of the hydrosulphide with nitric acid, 
chromic anhydride, or potassium permanganate; it is sparingly 
soluble in alcohol or ether, and crystallises in concentric needles 
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melting at 120°. The hydrosulphide is regenerated on treatment 
with sodium amalgam and alcohol. 


Benzenylazosulphimecarbothioethyl ether, C PhoNS>C's Et, obtained 


by the action of ethyl iodide and sodium ethoxide on the hydro. 
sulphide, crystallises from dilute alcohol, and melts at 49°. The 


corresponding benzyl ether, PhO<N'>0-S-CH,Ph, melts at 79°. 


Parahomobenzenylamidosulphime —_parahomobenzenylsulphimedithio- 
carbamate, CsH,Me-C(NSH)-NH-CSSH,NH,°C(C,H,Me):NSH, is pre- 
pared in a similar manner to the benzenyl derivative; it is very 
unstable, cannot be recrystallised, and is immediately decomposed 
when heated. By the action of hydrochloric acid, parahomobenzeny/- 
amidine hydrochloride, C,H,Me‘C(NH):NH,,HCl, is formed; this 
erystallises in colourless prisms melting at 212°. The platinochloride 
melts at 225°. 

Parahomobenzenylazosulphimecarbohydrosulphide 


C.H.Me0<*S>0-8H, 


is obtained from the mother liquors of the above dithiocarbamate by 
treatment with hydrochloric acid, and has been previously prepared by 


Schubart. The ethyl ether, C.HMe<*S>0-SEt, crystallises from 


ether in large, transparent plates melting at 37°. 
Parahomobenzylazosulphimecarbobisulphide, 
CHMe S>0:8,0<5°0-0,HMe, 
is formed by the oxidation of the hydrosulphide with nitric acid, and 
erystallises from benzene, on the addition of absolute alcohol, in 


slender, white needles melting at 169°. 
Parahomobenzenylamidine parahomodbenzenylazosulphimecarbohydro- 


sulphide, CcHMe<*">C-SH,H.N-C(NH)-C,H.Me, is deposited 


from the mother liquors of the amidosulphimesulphimate in colourless, 
well-developed crystals which melt at 172°. On treatment with 
hydrochloric acid, the compound is decomposed into the amidine 
hydrochloride and the hydrosulphide, and it may be directly prepared 
from these components. J. B. T. 


Condensation Products from Thiouramidoximes. By H. 
Kocu (Ber., 24, 394—399).— Benzenylphenylthiouramidoxime, 
NOH:CPh:NH:-CS-NHPh, is colourless, and melts at 172°, instead of 
163°, as stated by Kriiger. When heated in chloroform solution with 
two molecular proportions of phenylihiocarbimide for 10 hours in a 
reflux apparatus, benzenylazosulphimecarbanilide, 

CPh<N'S>C-NHPh, 
is formed ; this crystallises from alcohol in small, white plates, and 
melts at 174°. On heating it with hydrochloric acid in asealed tube at 


Seregscre 


i~] 


*s se 


ORGANIC CHEMISTRY 561 


150—160°, it yields sulphur, hydrogen sulphide, aniline, ammonia, 
and benzoic acid. 
Benzenylazosulphimecarboparabromanilide, 


oPh<*'S>0-NH-C.H.Br, 


is prepared by treating the anilide with bromine in glacial acetic acid 
solution; after precipitation with water, the product crystallises 
from alcohol in small, white plates; when heated, it decomposes 
without melting. The constitution of the compound is shown by the 
formation of parabromacetanilide on hydrolysis and subsequent 
treatment with glacial acetic acid. 


Benzenylazosulphimecarbonitrosoanilide, oPh<N'S>0-N Ph:NO, is 


prepared by treating the azosulphime, in glacial acetic acid solution, 
with sodium nitrite ; it crystallises in yellow needles, melts at 190° 
with decomposition, and gives the nitroso-reaction with phenol and 


sulphuric acid. The acetanilide, OPh<N'SS0-NAcPh, is formed 


by heating the anilide with acetic anhydride, and melts at 196°. 
Benzenylparatolylthiouramidoxime, NOH:CPh:-NH-CS-NH-C,H,Me, 
repared from benzylamidoxime and paratoluylthiocarbimide, is puri- 
fied by solution in benzene, and precipitation with light petroleum ; 
it melts at 67°, and readily decomposes. 


Benzenylazoximecarboparatoluidide, cphe O>C-NH-C.H.Me, is 


prepared by heating benzenylamidoxime with paratoluylthiocarbimide, 
and crystallises from alcohol in small plates melting at 135°. 
Benzenylallylthiouramidowime, NOH:CPh:-NH:CS:NH-C,H;, is ob- 
tained in a similar manner to the preceding compound; on the addi- 
tion of light petroleum to its solution in benzene, it crystallises out in 
slender, silky needles melting at 71°. All attempts to obtain conden- 
sation compounds from it were unsuccessful. J. B. T. 


Reduction of Aromatic Amides. By A. Hurcainson (Ber., 24, 
173—178 ; compare E. Fletcher, Abstr., 1590, 597).— Aromatic amides 
containing the carboxyl group linked to the benzene nucleus are 
readily reduced to the corresponding alcohol by the action of sodium 
amalgam in acid solution, a certain quantity of resinous matter 
being also formed. The amides examined were those of orthotoluic 
— salicylic acid, parahydroxybenzoic acid, and paramethoxybenzoic 
acid, 

With the carboxyl group in the side chain, a different result is 
obtained; thus phenylacetamide is unaltered, and cinnamide yields 
phenylpropionamide. 

The behaviour of phenylacetamide, phenylpropionamide, and 
salicylamide in alkaline solution is the same as in acid solution. 

Paramethoxybenzamide in alkaline solution, in addition to the 
products just mentioned, yields considerable quantities of anisoil. 

Benzamide yields benzyl alcohol, resinous matter, and about 7 per 
cent. of dihydrobenzamide, CsH,,;CONH,, crysjallising from water or 
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alcohol in silvery, lustrous plates, and melting at 152—153°. This 
compound is unaffected by nascent hydrogen. When treated with 
alkalis it is hydrolysed; the dihydrobenzoic acid thus formed melts 
below 100°, and is readily soluble in water. 

Orthotoluamide behaves exactly like benzamide; orthodihydrotolu- 
amide, C,H,Me-‘CONH:, crystallises from water, and melts at 
155—156°. The corresponding acid melts at 68°, and is volatile 
with steam. 5 J. B. T. 


Nitro- and Amido-derivatives of Phenylacetamide. By A. 
Purcoritt (Gazzetta, 20, 593—600).—The author has previously 
described (this vol., p. 59) the formation of phenylacetamide by the 
action of concentrated sulphuric acid on benzonitrile; the following 
derivatives have now been examined. 

Paranitrophenylacetamide, NO.-C,H,CH,-CONH,, is prepared by 
introducing phenylacetamide in small quantities at a time into a well- 
cooled mixture of an equal weight of nitric acid and twice its weight 
of sulphuric acid, allowing it to remain for a few hours, and pouring 
it into an excess of water. After purification, it crystallises from 
boiling alcohol in colourless, acicular prisms, melts at 197—198°, dis- 
solves freely in hot water and acetic acid, but only very sparingly in 
ether, benzene, and cold water. On boiling with dilute sulphuric 
acid, it is converted into paranitrophenylacetic acid melting at 
150—151°. 

Metanitrophenylacetamide is prepared by evaporating at the ordi- 
nary temperature the mother liquors obtained in the preparation of 
the preceding compound. It crystallises in microscopic, hexagonal 
pyramids, melts at 109—110°, and dissolves freely in cold water and in 
benzene. On boiling it with a solution of sodium hydroxide, ammonia 
is evolved, and sodium metanitrophenylacetate remains. 

Paramidophenylacetamide, prepared by reducing the corresponding 
nitro-derivative with ammonium sulphide, crystallises in glistening 
scales, melts at 153—154°, dissolves readily in cold alcohol and warm 
water, but only sparingly in benzene. 

Paracetamidophenylacetamide, NHAc*C,HyCH.CONH,, prepared 
by heating a mixture of the preceding compound with acetamide in 
molecular proportion at 160—170°, forms a white, amorphous powder, 
melts at 235°, and dissolves sparingly in boiling water. On boiling 
with dilute sulphuric acid, it is converted into the sulphate of paramido- 
phenylacetic acid. S. B. A. A. 


Derivatives of Cinnamaldehyde. By A. Naar (Ber., 24, 
244—252).—Chlorine acts on cinnamaldehyde in chloroform solution 
in a manner similar to bromine (Abstr., 1884, 1343), forming the 
additive compound CHPhClI-CHCI-COH, which, however, _ loses 
hydrogen chloride very readily, forming «-chlorocinnamaldehyde, 
CHPh:CCl‘COH. It is best prepared by boiling an acetic acid sola- 
tion of the dichloride with potassium acetate, and crystallises from a 
mixture of ether and light petroleum in large, lustrous, rhombic 
crystals melting at 34—36°. Its oxime, CHPh:CCl-CH:NOH, 
crystallises in long plates melting at 157—159°; its hydrazone, 
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CHPh:CCl-CH:N,HPh, in narrow, yellow plates melting at 160°, 
and becoming brown in the air, and the compound with dimethylpara- 
diamidobenzene, CHPh:CCl‘-CH:N-C,HyNMe,, in  orange-yellow 
needles, which are decomposed by heating with acids. 

a-Bromocinnamaldoxime, CHPh:CBrCH:N-OH,  crystallises in 
nacreous plates melting at 135—136°, and the dimethylparadiamido- 
benzene compound in yellow scales melting at 253—255°. 

Both a-chlorocinnamaldehyde and «a-bromocinnamaldehyde are 
readily acted on by nitric acid, with simultaneous formation of ortho- 
and para-derivatives. Paranitrochlorocinnamaldehyde, 


NO,°C,HyCH:CCl-COH, 


erystallises in yellow needles melting at 145°, which may be separated 
from the ortho-compound by their insolubility in ether. The oxime 
crystallises from alcohol in yellowish needles melting at 213—215° ; 
the hydrazone in cinnabar-red plates melting at 179°; and the 
dimethylparadiamidobenzene compound in dark-brown needles 
melting at 185°. Orthonitrochlorocinnamaldehyde forms yellowish 
needles melting at 112—113°;-the owime crystallises in a similar 
manner, and melts at 191°; the hydrazone forms yellowish plates, 
which become brown in the air, and melts at 140—141°, whilst the 
dimethylparadiamidobenzene compound forms reddish-brown prisms 
melting at 128—130°. The corresponding ortho- and para-nitro- 
bromocinnamaldehydes have been already described (loc. cit.). Their 
ovimes form yellow needles melting at 161—162° and 205—207° 
respectively, and the dimethylparadiamidobenzene compounds crys- 
tallise in lustrous, bronze-coloured needles, both melting at 172—173°. 

By the oxidation of a-chlorocinnamaldehyde, the corresponding 
a-chlorocinnamic acid, CHPh:CCl‘COOH, melting at 138—139°, 
is formed; it has already been frequently prepared. It gives a 
characteristic barium salt (C,H,ClO,),Ba + H,0, which crystallises 
from hot water in lustrous plates. Paranitrochlorocinnamaldehyde 
yields the corresponding acid with chromic acid, but is converted into 
paranitrobenzoic acid on further oxidation. Orthonitrochlorocinnamic 
acid, NO.-C,H,CH:CCl-COOH, is obtained in a similar manner, and 
crystallises from water in lustrous needles melting at 201—202° ; it is 
completely destroyed by further oxidation. The brominated deriva- 
tives behave in a similar manner; orthonitro-a-bromocinnamic acid, 
NO,-C,H,CH:CBr-COOH, forms slender, colourless needles, and 
melts with decomposition at 211—212°. 

Metanitrocinnamaldehyde is also acted on by chlorine forming an 
additive product, which readily loses hydrogen chloride yielding 
metanitro-a-chlorocinnamaldehyde, NO.C,;HyCH:CCl‘COH. This crys- 
tallises from alcohol in pale-yellow plates melting at 112°; its oaime 
forms yellowish needles which melt at 185—186°, its hydrazone pale- 
yellow scales melting at 154—156°, and the dimethylparadiamido- 
benzene derivative, obtuse, brown needles melting at 225—227°. 
The corresponding metanitro-a-bromocinnamaldehyde and its hydrazone 
have been prepared by Kinkelin (Abstr., 1885, 791); the oxime 
crystallises in pale-yellow needles melting at 199—200°, and the 
dimethylparadiamidobenzene compound in reddish-brown prisms 
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melting at 145—147°. Metanitrochlorocinnamic acid and metanitro- 
bromocinnamic acid are obtained by the oxidation of the aldehydes, 
and crystallise in colourless, matted needles melting at 205—207° and 
211—213° respectively. H. G. C. 


Aromatic Alkyl Ketones and their Oxidation by Potassium 
Permanganate. By A. Cuaus (J. pr. Ohem. [2], 43, 138—147; 
compare Abstr., 1890, 769, 979; this vol., p. 199).—Paracymylcarb- 
orylic acid [Me: COOH : Pr = 1: 2: 4] is obtained by slowly oxid- 
ising paracymylglyoxylic acid (this vol. p. 199) with acid solution of 
potassium permanganate, and separating the product by sublimation 
with steam as soon as possible to prevent further oxidation ; it crys- 
tallises in small, colourless needles, melts at 69° (uncorr.), and sub- 
limes. 

Metazylyl ethyl ketone [Me : COEt : Me = 1 : 2: 5] is a colourless, 
aromatic, refractive liquid which boils at 238—239° (uncorr.). It 
dissolves in most solvents except water, is slightly volatile with 
steam, and does not solidify at —10°. The phenylhydrazide forms 
colourless leaflets which melt at 126° (uncorr.) and dissolve in hot 
water, alcohol, ether, and glacial acetic acid. 

Metazxylylglyoxylic acid {Me,: COCCOOH = 1: 5: 2] (Abstr., 1886, 
463), obtained by oxidising the ketone with permanganate, crystal- 
lises in long, flat prisms (with } mol. H,O) when hydrochloric acid is 
added to a hot dilute aqueous solution of its salts, and can be re- 
crystallised in the same form (with 4 mol. H,O) from a mixture of 
chloroform and light petroleum; these crystals melt at 53—54° 
{uncorr.). But if hydrochloric acid is added to the solution of the 
salt in the cold, the glyoxylic acid separates as an oil which soon 
solidifies to a crystalline mass melting at 85° (uncorr.). The barium 
salt crystallises with 2 mols. H,0; the calcium salt with 2 or 44 
mols. H,O, according to the conditions; the sodiwm salt crystallises 
from aqueous alcohol with 6 mols. H,Q, and from water with 
1} mols. ; the potassium salt crystallises with 1 mol. H,O from water, 
and with varying amounts of H,O from aqueous alcohol. When 
reduced with sodium amalgam, this acid yields metarylylglycollic 
acid [Me,: CH(OH)-COOH = 1:5:2]; it crystallises from hot 
water in colourless, transparent rhombohedra, and from a mixture 
of chloroform and light petroleum in leaflets; it melts at 119° 
(uncorr.), and sublimes in small, lustrous rhombohedra. 

Paraxylyl ethyl ketone has been already described (Abstr., 1887, 
253); its oxidation does not produce paraxylyl-8-ketonic acid (loc. 
cit.), but paraxylylglyoxylic acid (Abstr., 1885, 1136), the so-called 
8-ketonic acid previously obtained being probably a mixture of the 
glyoxylic acid with xylylcarboxylic acid. Paraxylylglycollic acid 
(paraxylylhydroxyacetic acid, loc. cit.) crystallises in lustrous, colour- 
less needles and prisms which melt at 114° (uncorr.), and dissolve in 
hot water, alcohol, ether, chloroform, and glacial acetic acid. 

A. G. B. 

Bromonitrobenzoic Acids. By A. Craus and W. Scusvceyx 
(J. pr. Chem. [2], 43, 200—207; compare Abstr., 1888, 594; 1889, 
987, 988).—Metabromoparanitracetanilide [Br : NO, : NH,Ac = 
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3:4: 1], obtained by nitrating metabromacetanilide, crystallises in 
broad, nearly colourless needles. Metabromorthonitracetanilide 
[Br : NO, : NH,Ac = 3: 6:1], which is obtained at the same time, 
forms colourless needles and melts at 139°; it dissolves in chloro- 
form and ether, whereby it is separated from the metapara-compound. 

Metabromoparanitraniline [Br : NO, : NH, = 3: 4: 1], obtained by 
de-acetylising the acetanilide with sulphuric acid, crystallises in 
lustrous, yellow, stellate needles; it melts at 172° (uncorr.), and is 
soluble in alcohol, but insoluble in chloroform, benzene, light petro- 
leum, and, nearly so, in water. 

Metabromoparanitrobenzonitrile [Br : NO, : CN =3: 4:1], ob- 
tained by means of the diazo-compound, forms colourless needles, 
and melts at 104° (uncorr.) ; it dissolves easily in benzene and in hot 
water. 

Metabromoparanitrobenzoic acid [Br : NO, : COOH = 3: 4: 1], ob- 
tained by heating the nitrile with sulphuric acid, crystallises in long, 
colourless needles, melts at 197° (uncorr.), and dissolves sparingly in 
cold water, but freely in other solvents. The sodiwm, potassium (with 
2mols. H,O), barium (with 4 mol. H,O), lead (with 1 mol. H,O), 
silver, and copper salts are described. 

Parabromorthonitrobenzonitrile [Br : NO, : CN = 4: 2: 1] erystal- 
lises in yellowish needles, melts at 99° (uncorr.), sublimes without 
decomposition, and dissolves in hot water and other solvents. 

Parabromorthonitrobenzoic acid [Br : NO, : COOH = 4:2:1] 
crystallises in large, lustrous, transparent, colourless, columnar 
needles which melt at 163° (uncorr.), and dissolve freely in most 
solvents, except cold water. The sodium, potassiwm, ammonium, 
caleium (with 2 mols. H,O), barium, lead (with 1 mol. H,O), copper 
(with 7 mols. H,O), and silver salts are described. 

Parabromorthamidobenzoic acid [Br: NH,: COOH = 4:2:1] 
crystallises in long, colourless, strongly refractive needles which melt 
at 222° (uncorr.), and are easily soluble in alcohol, ether, and chloro- 
form. The bariwm (with 1 mol. H,O), calcium (with 4 mol. H,O), 
and silver salts are described. A. G. B. 


New Mode of Formation of Benzoic Anhydride. By G. 
Minunni and L. Caserri (Gazzetta, 20, 655—656).—A mixture of 
freshly-distilled benzoic chloride (50 grams) and fused and powdered 
sodium nitrite (150 grams) is heated for about 12 hours on the 
water-bath, the product extracted with dry ether, and freed from 
traces of benzoic acid by rapidly washing with a very dilute solution 
of sodium carbonate, and then with distilled water. The crude pro- 
duct is very pure. When dried in a vacuum, it melts at 42—43°. 
The yield is 74 per cent. Acetic chloride similarly treated with 
sodium nitrite is largely resinified: a small amonnt of acetic an- 
hydride may, however, be extracted. The reaction is probably 
2BzCl + 2NaNO, = Bz,0 + 2NaCl + N,0s. S. B. A. A. 


New Method for Obtaining Aromatic Carboxylic Acids. By 
H. Frey and M. Horowitz (J. pr. Chem. [2], 43, 113—124).—The 
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aromatic hydrocarbon is heated with a fatty acid, zine chloride, and 
phosphorus oxychloride. 

Toluene (1 part), glacial acetic acid (2 parts), and granulated 
zinc chloride (2 parts) are heated in a reflux apparatus at 105—110°; 
when the zinc chloride has dissolved, phosphorus oxychloride (1 part) 
is added by degrees through the condenser, the flask being shaken 
meanwhile; the temperature is now raised to 115—120° and kept 
at that until the mixture has become greenish-black and ceases 
to evolve large bubbles of hydrogen chloride. The product is then 
mixed with much water, whereby a resin is separated from which the 
paratoluic acid is extracted with 5 per cent. aqueous soda; the yield 
is 30—35 per cent. of the toluene. Methyl tolyl ketone (Abstr., 1882, 
970) is obtained at the same time, but only in small quantity, unless 
the heating is discontinued while much hydrogen chloride is coming 
off ; the product is then distilled with steam and the ketone ex. 
tracted from the distillate by ether. Methyl chloride is evolved 
during the reaction, and the authors are thus led to the following 
explanation :— 


(1.) C,H;Me + Me‘COOH = C,H,Me‘COMe + H,O. 
(2.) CsH,Me-COMe + POCI, = C,H,Me-CO-POCI, + MeCl. 
(3.) C.H,Me-CO-POCI, + 3H,0 = C,H\Me‘COOH + H,PO, 

+ 2HCI. 


By the same method, metaxylene and acetic acid yielded ortho- 
paraxylic acid [COOH : Me, = 1 : 2: 4], which was found to melt at 
122°, thus confirming Kekulé and Hepp, and controverting others 
who give the melting point as 126°; on nitration, it yielded a dinitro- 
xylic acid melting at 197°. Orthoparadimethylacetophenone (b. p. 
224—225° under a pressure of 715mm.; compare Claus, Abstr., 1886, 
463) can also be prepared (25 per cent.) by this method; a tribromo- 
derivative melting at 69° was obtained. 

Paraxylene yielded the xylic acid [COOH : Me, = 1 : 2: 5] melt- 
ing at 132° (Abstr., 1882, 187), and orthoxylene the acid [1 : 3: 4] 
melting ‘at 163°. These and other experiments show that the method 
is a general one. A. G. B. 


Cumarone. By D. Bizzarri (Gazzetta, 20, 607—611).—Cuma- 
rone, prepared by the dry distillation of cumarilic acid with lime 
according to Fittig and Ebert’s method (Abstr., 1883, 474), is a 
colourless liquid boiling at 169°, which powerfully resists the action 
of heat and reagents. It is not altered by heating to redness with 
quicklime and ammonium chloride. It is not affected by aqueous 
or alcoholic ammonia, even after prolonged heating at 140°; aniline 
alone has no action on it, even after heating for 40 hours at 
230—250°, but the addition of sulphuric acid effects a condensa- 
tion of the two compounds—a reddish resin being formed. When 
heated with aniline and zinc chloride at 220°,a brown mass is formed 
consisting of various impure products, a reddish-yellow, semitrans- 
parent resin—probably Kraemer and Spilker’s paracumarone, and, 
lastly, a compound crystallising from benzene in pale yellowish plates 


a Me ee T_ 2. * f+ = a -— ee ULL eee 


s+ rms 1 & CO 4 


| — a — he — | 


aan 


—_— fru 


me Re Mw" ws 


WSs SBS OH @ 


= 8 


Vs 


ORGANIC OHEMISTRY. 567 


soluble in alcohol and ether and giving in alcoholic solution a yellow 
picrate and a white, flocculent hydrochloride. The latter darkens on 
exposure to the air, and has approximately the composition of amido- 
phenanthrene hydrochloride. 

When the crystals are dissolved in concentrated sulphuric acid, 
nitrous fumes passed into the solution, and the product thrown into 
boiling absolute alcohol, aldehyde is evolved, and the residue contains 
a small quantity of phenanthrene. If the crystals are directly 
oxidised by chromic acid, amidophenanthraquinone is obtained. 7 

S. B. A. A. 

Condensation Products of Anilidoglutaric Acid. By A. 
Reissert (Ber., 24, 314—320).—Some time ago the author described 
two substances, namely, pyranilpyroinlactone and phenylketoxydi- 
methylanilidotetrahydropyridinecarboxylic lactone, which he obtained 
by heating anilidoglutaric acid at 170-—180° until the evolution of 
gas was at an end (compare Abstr., 1888, 694; 1889, 1174). Anschiitz 
(Abstr., 1890, 774) came to the conclusion that pyranilpyroinlactone 
is identical with citraconanil, because when anilidoglutaric acid is 
distilled under reduced pressure, it yields citraconanil only. The 
author has repeated his experiments, and finds that the two sub- 
stances described by him are in fact obtained when anilidoglutaric 
acid is heated at 170—180°, but that they are not detinite chemical 
compounds. Pyranilpyroinlactone is a mixture of citraconanil and 
the second condensation product of anilidoglutaric acid. Pyranil- 
pyroinlactonic acid (loc. cit.) is a mixture of mesaconanilic acid with 
the acid (m. p. 150°) previously described (loc. cit.). 


Phenylketoxydimethylanilidotetrahydropyridinecarboxylic lactone 
is simply anilidoglutaranil, so that the names and constitutional 
formule assigned to all the derivatives of this compound, which have 
been previously described, must be altered. F. S. K. 


Metadinitrodiphenyldisulphine. By A. Exsom (Ber., 24, 335— 
338) .—Metadinitrodiphenyldisulphine, NO,CsHySO-SO-C,H,NO,, is 
obtained by heating metanitrobenzenesulphonic chloride, dissolved in 
acetic acid, with the calculated quantity of hydriodic acid (sp. gr. 
= 15) for 24 hours on the water-bath. The product is treated with 
water, the precipitate washed with alcohol, and then crystallised 
from alcohol. The yield is about 50 per cent. of that required by 
theory. It crystallises in rhombohedral prisms or beautiful needles, 
melts at 124°, is easily soluble in acetic acid and hot alcohol, sparingly 
m cold alcohol and light petroleum, and insoluble in water. When 
heated in acetic acid solution on the water-bath with hydriodic acid 
(sp. gr. = 1°5), or with sulphurous acid, it is reduced to metadinitro- 
diphenyl bisulphide. The latter crystallises from alcohol in needles 
or rhombic tablets, and melts at 84°. EK. C. R. 


Substituted Sulphones. By W. Avurenriera (Ber., 24, 166— 
172; compare E. Stuffer, this vol., p. 180).—Thioethylacetone ethyl- 
mercaptole, SEt-CH,-CMe(SEt)., is obtained by the action of hydrogen 
chloride on a mixture of thioethylacetone (1 mol.) with ethyl mer- 
captan (2 mols.); it is a yellow, oily liquid which decomposes on 
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distillation. On treatment with potassium permanganate, the corre- 
sponding trisulphone, SO,Et-CH,-CMe(SO,Et),, is formed, from which 
the author was unable to prepare a methy! derivative. 

Thiophenylacetonediethylmercaptole, SPh-CH,,CMe(SEt)., from thio- 
phenylacetone and ethyl mercaptan, is a yellow, viscid liquid which 
cannot be distilled. The trisulphone, SO,Ph-CH,°CMe(SO,Et)., solidi- 
fies with difficulty, crystallises from alcohol in lustrous plates, 
melts at 127—128", and is insoluble in water. On heating it with 
normal potash solution for three hours in a reflux apparatus, the 
three sulphone groups are eliminated. 

Thioethylacetonediphenylmercaptole, SEt‘CH,CMe(SPh),, from thio- 
ethylacetone and phenyl mercaptan, resembles the preceding com- 

unds; no trisulphone could, however, be obtained from it. 

Thiophenylacetonediphenylmercaptole, SPh*CH.,-CMe(SPh)., _pre- 
pared from thiophenylacetone and phenyl mercaptan, crystallises from 
alcohol in cubic crystals, melts at 54—55°, and dissolves readily in 
ether, but is insoluble in water. No corresponding trisulphone could 
be obtained. 

Chloracetonediethylmercaptole, CH,Cl-CMe(SEt)., is formed by the 
action of chloracetone on ethyl mercaptan. It is a colourless oil 
which is volatile with steam, and on oxidation yields diethylsulphone- 
chlorodimethylmethane, CH,Cl-CMe(SO,Et),; this crystallises from 
water in small, white, lustrous plates, melts at 78—79°, and is readily 
soluble in alcohol, ether, or chloroform ; by treatment with potash, it 
is completely hydrolysed; the chlorine atom appears to be very 
firmly linked in the molecule, since all attempts to replace it have 
hitherto been unsuccessful. J. B. T. 


Phenylsulphoneacetonemercaptole. By R. Orro and A. 
Résstne (Ber., 24, 234—237).—It has already been shown by R. 
and W. Otto (Abstr., 1888, 282) that phenylsulphoneacetone is con- 
verted by treatment with thiophenol in presence of a dehydrating 
agent into phenylsulphoneacetonediphenylmercaptole, 


SO,Ph-CH,COMe + 2PhSH = H,0 + SO,Ph-CH.*CMe(SPh):. 


By the oxidation of the latter with potassium permanganate, an 
insoluble product is obtained, which appears to consist of thiophenyl- 
diphenylsulphonepropane, SO,Ph-CH,-CMe(SPh)-SO,Ph. Itisa gran- 
ular, crystalline compound melting at 148—149°, and sparingly 
soluble in alcohol. On further oxidation, it is converted into benzene- 
sulphonic acid, which is therefore also found in large quantity in the 
original oxidation product. 

Aqueous potash quickly converts the mercaptole into methyl- 
phenylsulphone, thiophenol, and acetic acid, but it is not attacked by 
reducing agents in acid solution. H. G. C. 


Benzenesulphonates of Aromatic Radicles. By M. Grorcrscu 
(Ber., 24, 416—418).—Benzenesulphonic chloride acts on dilute 
alkaline solutions of phenols in the same manner as on other hydroxy- 
compounds (this vol., pp. 49, 202), forming salts of benzenesulphonic 
acid. Phenyl benzenesulphonate, CsHs'SO;Ph, obtained from phenol, 
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forms colourless crystals, and melts at 35—36° (see also following 
abstract). It is a very stable compound, and is not attacked by an 
acetic acid solution of hydrogen chloride at 160°, and only with diffi- 
culty by hot alcoholic potash. 

B-Naphthyl benzenesulphonate, CsH;SO;C\H-*, prepared from 
p-naphthol, also forms colourless crystals, and melts at 105—107°. 
Cymyl benzenesulphonate, C;H,'SO;C,H,;MePr®, is a pulverulent pre- 
cipitate, but may be obtained from hot alcohol in needles melting at 
55—56°. Resorcinyl phenylsulphonate, C,H,(O°-SO.Ph)., crystallises 
from hot alcohol in needles, and melts at 67—70°; the quinol 
derivative, C,H,(O-SO,Ph)., forms pale, yellowish crystals, and 
melts at 120—121°; the pyrogallol and phloroglucinol derivatives, 
C,H;,(O-SO.Ph);, both separate from alcohol in colourless crystals 
melting at 140—142° and 115—117° respectively. All these com- 

unds are soluble in hot alcohol, benzene, chloroform, and carbon 
bisulphide, but only dissolve sparingly in ether. H. G. C. 


Benzenesulphonates of Aromatic Radicles. By R. Orto (Ber., 
24, 643—644).—In connection with Georgescu’s paper on this subject 
(preceding abstract), the author points out that five years ago he 
obtained phenyl benzenesulphonate and some of its homologues, and 
published an account of their chemical and crystallographical pro- 
perties (Abstr., 1886, 883). H. 


Aromatic Sulphonamic Acids. By W. Travupe (Ber., 24, 
360—364; compare Abstr., 1890, 1137).—On adding 1 molecular 
proportion of aniline to a solution of chlorosulphonic acid in chloro- 
form, aniline chlorosulphonate is probably formed; the further 
addition of aniline causes the production of aniline phenylsulphon- 
amate. This substance is also obtained, together with aniline sulphate, 
by the action of fuming sulphuric acid on aniline at low temperatures ; 
it thus appears probable that the formation of sulphanilic acid is 
preceded by that of phenylsulphonamic acid. 

Barium dibromophenylsulphonamate, (C;H;Br..NH’SO;).Ba, is pre- 
pared by the action of bromine-water on barium phenylsulphonamate, 
and crystallises from dilute ammonia; on treatment with acids, it 
yields dibromaniline and sulphuric acid. 

Sulphanilide, SO.(NHPh)», was the only compound that could be 
obtained by the action of phosphorus pentachloride or phosphorus 
oxychloride on phenylsulphonamic acid; it is very sparingly soluble 
in water, but dissolves in alkalis, and is not affected by acids. 

Ammonium methylphenylsulphonamate, NMePh:SO,N Hy, is prepared 
from chlorosulphonic acid and methylaniline in the manner already 
described (Joc. cit.) ; the potassiwm salt forms a crystalline powder. 

Ammonium diphenylsulphonamate is very unstable. 

Ammonium f-naphthylsulphonamate is deposited from water in 
colourless crystals which slowly become red on exposure to air. 

Diamylsulphonamic acid, N(CsHy)2*SO3H, is prepared from chloro- 
sulphonic acid and diamylamine ; it crystallises from alcohol, and 
melts at 98°. The compound is not affected by boiling with water or 
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dilute acids, but is decomposed by concentrated acids. The stability 
of the sulphonamic acids is therefore decreased by the presence of 
aromatic groups; compounds containing two aromatic radicles de- 
compose even in alkaline solution, whilst those with a — 


crystalline salts. 


Orthodinitrodiphenyl and Orthodiamidodiphenyl. By E. 
Tauner (Ber., 24, 197—201).—2 : 6’-Orthodinitrodiphenyl, Cx».Hs(NO,), 
[(NO,), = 2: 2’), is prepared by the action of ethyl nitrite on meta- 
dinitrobenzidine hydrochloride; it crystallises from alcohol in straw- 
coloured needles, melts at 124°, and is readily soluble in benzene and 
glacial acetic acid, but only very sparingly in light petroleum. On 
reduction with tin and hydrochloric acid, orthodiamidodiphenyl, 
C.»H.(NH,)2, is formed, crystallising from dilute alcohol in small, 
colourless needles, and melting at 81°; in small quantities, it may be 
distilled without composition. The hydrochloride and sulphate are 
crystalline, and readily soluble in water or dilute alcohol. 

The amide yields a tetrazo-derivative, which has only very feeble 
tinctorial properties; on boiling the chloride with water, a substance 
is obtained which is probably impure diphenylene oxide. 

The diacetyl derivative of diamidodiphenyl crystallises from 
absolute alcohol in small, colourless prisms melting at 161°. 

Carbazole is obtained by heating orthodiamidodiphenyl with six 
parts of dilute (25 per cent.) sulphuric acid in a sealed tube for 15 
hours at 200°; an equivalent quantity of 15 per. cent. hydrochloric 
acid may also be employed. J. B. T. 


Carbazole. By G. Mazzara (Ber., 24, 278—281).—Benzoyl- 
carbazole, C.,H,N-COPh, is formed when carbazole is heated with 
excess of benzoic chloride at 160—170° for two hours. It crystallises 
from boiling alcohol in greenish needles, melts at 98°5°, is volatile 
with steam, and is moderately easily soluble in ether, but only 
sparingly in benzene and light petroleum; it dissolves in glacial 
acetic acid yielding a green solution, and is decomposed by alco- 
holic potash into carbazole and benzoic acid. It is not acted on by 
phenylhydrazine in boiling alcoholic solution, but hydroxylamine, 
under the same conditions, decomposes it, and carbazole is produced. 
The nitro-compound, NO,°C,,H;N-COPh, can be prepared by gradually 
adding nitric acid of sp. gr. 1°48 (18 grams), to a lukewarm 
glacial acetic acid solution of benzoylearbazole (9. grams), and 
then heating the mixture on the water-bath for a few minutes. It 
crystallises from boiling glacial acetic acid in yellow plates, melts at 
181°, and is soluble in warm ether and benzene, but only sparingly in 
alcohol and light petroleum ; it is not acted on by boiling potash, but 
boiling 6 per cent. alcoholic potash slowly converts it into nitro- 
carbazole, CyHsN,0,. This compound ecrysiallises from _ boiling 
alcohol in plates, melts at 210° to a red liquid, and is only sparingly 
soluble in warm glacial acetic acid, chloroform, and benzene, and 
almost insoluble in ether and light petroleum. F. S. K. 
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Carbazole Syntheses. By A. Bian (Ber., 24, 306).—Carbazole 
is formed in considerable quantity when the vapour of orthamido- 


NH, ’C,H, 
diphenyl is passed over heated lime. Amidocarbazole, , i > NH, 
64teg 


can be obtained from diphenyline in like manner; it crystallises from 
water in small, slender needles melting at 238°. F. S. K. 


Condensation of Unsaturated Hydrocarbons with Phenols. 
Tetrahydronaphthylphenol. By W. Kornics (Ber., 24,179—181 ; 
compare this vol., p.208). Tetrahydronaphthylphenol, CjHy'CeHyOH, 
is prepared by the action of equal parts of concentrated sulph- 
uric acid and glacial acetic acid on a mixture of phenol and 
dihydronapthalene ; after purification, the compound crystallises from 
a mixture of ether and light petroleum, or from dilute alcohol, in 
aggregates of needles; it melts at 129—130° with previons softening, 
and boils at 320° without decomposition. It is readily volatile with 
steam at 160°, but more slowly at 100°; no characteristic coloration is 
obtained with ferric chloride; the yield is 70 per cent. of the 
dihydronaphthalene employed. 

The phenol may also be obtained by the action of sulphuric acid 
alone, but the product appears to be less pure. The sodium salt is 
formed as a flocculent, crystalline precipitate on cooling a solution of 
the phenol in soda. The benzoyl derivative crystallises from absolute 
alcohol, and melts at 107—108°. J. Be Bs 


Picryl-a- and 8-naphthylhydrazines, and a-Dinitrophenyl-z., 
and ,-naphthylhydrazines and their Derivatives. By C. 
Wittceropr and F. Scuuuz (J. pr. Chem. [2], 43, 177—189).—The 
picrylnaphthylhydrazines are prepared by the action of alcoholic 
solutions of picryl chloride on the naphthylhydrazine (obtained after 
E. Fischer, Abstr., 1886, 554), or its hydrochloride (equal mols.) ; 
they exist in a stable and an unstable form. 

Picryl-a-naphthylhydrazine.—The red or stable modification of this 
compound is obtained if the reaction is assisted by heat, and crys- 
tallises, as the mixture cools, in short, dark-brown prisms; it can 
be purified by washing with water. It decomposes at 176°, dissolves in 
most organic solvents, and is indifferent in its behaviour to acids and 
alkalis. The yellow or unstable modification is amorphous, and is 
formed if the reaction takes place in the cold; it must be quickly 
filtered, and dried on a porous plate, as it rapidly changes into the 
red modification if left in the mother liquor, and even more quickly 
when heated with solvents; when heated by itself, the change occurs 
at 140°. 

Picryl-B-naphthylhydrazine.—Both modifications are obtained in the 
same way as those of the a-compound. The red, or stable, modification 
crystallises in red prisms which decompose at 175°; it is sparingly 
soluble in alcohol and ether, but easily in chloroform, glacial acetic 
acid, benzene, and acetone. ‘The yellow, or unstable, modification 1s 
amorphous, and so unstable that it is impossible to prepare it quite 
free from the red modification, into which it passes, when heated 
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alone at 100°, or with solvents. It is suggested that these stable and 
unstable forms are stereochemical isomerides. 

Picrylazonaphthalenes are obtained by adding the corresponding 
hydrazines to a warm solution of excess of chromic acid in acetic 
acid; the mixture is then poured into water, and the precipitate 
washed with water. Picryl-a-azonaphthalene crystallises from glacial 
acetic acid in red-yellow needles which melt and decompose at 226°; 
it dissolves sparingly in benzene and alcohol. Picryl-8-azonaphthalene 
erystallises in dull-red needles, melts at 205° with decomposition, and 
dissolves easily in glacial acetic acid, but sparingly in alcohol and 
benzene. 

Dinitronitrosophenyl-a-azonaphthalene is obtained by heating picryl- 
a-naphthylhydrazine with glacial acetic acid in a reflux apparatus 
until the colour of the crystals, which separate on cooling, is quite 
yellow ; it forms yellow needles, melts at 232°, and dissolves easily in 
benzene, but more sparingly in glacial acetic acid and alcohol. 

Dinitronitrosophenyl-B-azonaphthalene, similarly prepared, crystal- 
lises in yellow leaflets, melts at 245° with decomposition, and dissolves 
easily in glacial acetic acid, but more sparingly in alcohol, ether, and 
benzene ; it dissolves in strong sulphuric acid with a brilliant dark- 
blue colour, which becomes greenish-yellow on dilution with 
water. 

Dinitrosonitrophenyl-a-azonaphthalene is prepared by heating picryl- 
a-naphthylhydrazine with alcohol in a sealed tube, for 2—3 hours at 
120°, dissolving the product in benzene, and decolorising with 
animal charcoal; it crystallises in slender, yellowish-brown needles, 
melts at 210°, and is moderately soluble in benzene and glacial acetic 
acid, but less so in alcohol. 

Dinitrosonitrophenyl-B-azonaphthalene is obtained by heating picryl- 
f-naphthylhydrazine with alcohol in a reflux apparatus for 14 hours; 
it melts at 231° with partial decomposition, and dissolves in hot 
glacial acetic acid and benzene, but hardly at all in alcohol. 

Orthoparadinitrophenyl-a-naphthylhydrazine is obtained by dis- 
solving phenyl-a-naphthylhydrazine (4 grams), in alcohol, adding 
a-dinitrochlorobenzene (2°56 grams), and heating in a reflux apparatus 
for 4— hour; the crystalline mass which separates on cooling is 
purified by heating with dilute hydrochloric acid. It crystallises from 
benzene in long, narrow, red prisms, melts at 181°, and dissolves 
sparingly in alcohol. 

Orthoparadinitrophenyl - B- naphthylhydrazine, similarly prepared, 
crystallises in short, reddish-yellow prisms, melts at 188° with decom- 
position, and dissolves sparingly in alcohol and benzene, but more 
freely in glacial acetic acid, in which it is unstable. 

Orthoparadinitrophenyl-a-azonaphthalene, obtained by heating the 
corresponding naphthylhydrazine with excess of chromic acid in acetic 
acid and pouring the mixture into water, crystallises in slender, 
reddish-brown needles, melts at 190°, and dissolves sparingly in 
alcohol, and more freely in glacial acetic acid and benzene. 

Orthoparadinitrophenyl-B-azonaphthalene, similarly prepared, crys- 
tallises in reddish-yellow needles, melts at 178°, and dissolves in 
glacial acetic acid. 
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Orthoparanitronitrosophenyl-a-azonaphthalene is prepared by heating 
orthoparadinitrophenyl-a-naphthylhydrazine with glacial acetic acid 
in a reflux apparatus for two hours ; it crystallises in green needles, 
melts at 201°, and dissolves in glacial acetic acid and benzene, but 
only sparingly in alcohol. 

Orthoparanitronitrosophenyl-B-azonaphthalene, similarly obtained, 
crystallises in yellow needles, melts at 225°, and dissolves in glacial 
acetic acid, but only sparingly in alcohol and benzene. 

Orthoparadinitrosophenyl-a-azonaphthalene is obtained by heating 
orthoparadinitrophenyl-z-naphthylhydrazine with alcohol in a sealed 
tube for six hours at 120°, cooling, and heating the crystals with 
glacial acetic acid and animal charcoal ; it is yellow, amorphous, and 
melts at 162°. 

Orthoparadinitrosophenyl-B-azonaphthalene is prepared in a similar 
manner; after long heating with glacial acetic acid, it forms microscopic, 
yellow needles ; it melts at 178°, and dissolves in glacial acetic acid 
and benzene, but only sparingly in alcohol. 

The molecular weights of the foregoing compounds have been 
checked by Raoult’s method. A. G. B. 


Action of Hydriodic Acid on 1—3’-Nitronaphthalenesulph- 
onamide. By A. Exsom (Ber., 24, 329—335).—The action of 
hydriodic acid on 1—3’-nitronaphthalenesulphonamide is similar to 
its action on the 1—4’-compound (Abstr., 1899, 994). 

Amidonaphthalenesulphonamide [NH,: SO,.NH, = 1: 3'] is prepared 
by heating nitronapthalenesulphonamide with excess of hydriodic acid 
(sp. gr. = 1:5) and red phosphorus for seven hours ; the product is dis- 
solved in alcohol, treated with sulphurous acid, and ammonia added until 
an alkaline reaction is obtained, when the amide is precipitated as a 
yellow, crystalline compound. It crystallises from alcohol in slender, 
silky needles, melts at 218—219° with carbonisation, and is easily 
soluble in hot alcohol, sparingly in cold, and insoluble in water. The 
hydrochloride, obtained by dissolving the amide in hydrochloric acid, 
crystallises in scales. The hydriodide crystallises from concentrated 
alcoholic hydriodic acid in beautiful, pale-yellow needles. The 
sulphate crystallises in prisms. Acetamidonaphthalenesulphonamide is 
obtained by treating the above compound with excess of acetic 
anhydride ; it crystallises from alcohol in small aggregates consisting 
of radiating, light-red needles, and melts at 238—239°. An attempt 
to prepare the diacetyl compound by heating amidonaphthalene- 
sulphonamide in a sealed tube with excess of acetic anhydride for 
24 hours at 156° failed. The author draws attention to the fact that 
Cleve obtained a monacetyl derivative from the 1:3 and 1: 2'- 
amidonaphthalenesulphonamides and a diacetyl derivative from the 
1 : 4-compound, and that he has obtained a diacetyl derivative from 
the 1: 4’-compound. Hence if the group SO,NH, be in a B-position, 
& monacetyl compound is obtained; if it be in an a@-position, a 
diacetyl-compound is formed. 

1: 3'-Diamidodinaphthyl bisulphide, NH,°CjH,S:S-CyH,NH;,, is 
prepared by treating 1: 3' nitronaphthalenesulphonamide with excess 
of hydriodic acid (sp. gr. = 1°96), and when the reaction is ended, 
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boiling the mixture gently for three hours. The product is dissolved 
in alcohol, treated with sulphurous acid and ammonia, and the pre- 
cipitate washed with water and crystallised from alcohol several 
times. It crystallises in pale-yellow needles, melts at 166°, and is 
easily soluble in alcohol, ether, benzene, and acetic acid, sparingly 
in light petroleum, and insoluble in water. The same bisulphide 
was obtained by reducing the dinitrodinaphthyl hisulphide from 
the f-acid (Abstr., 1888, 698) with hydriodic acid and _ phos- 
phorus. The hydrochloride, NHCywH,S:S:CjyHeNH.,2HCl, is ob- 
tained as a white precipitate on adding hydrochloric acid to an 
alcoholic solution of the diamide ; on boiling with water, it is decom- 
posed into hydrochloric acid and diamidodinaphthy! bisulphide. The 
hydriodide is obtained in yellow needles on concentrating an alcoholic 
solution of the diamide, saturated with hydriodic acid. Diaceto- 
diamidodinaphthyl bisulphide, obtained by treating diamidodinaph- 
thyl bisulphide with excess of acetic anhydride, crystallises from 
acetic acid in colourless, microscopic needles, and melts at 276° with 
carbonisation. 

When 1 : 3'-nitronaphthalenesulphonamide and 1 : 3’-diamido- 
dinaphthy! bisulphide are treated with excess of hydriodic acid 
(sp. gr. = 1:96), and the mixture boiled briskly for 3—4 hours, 
a product is obtained, somewhat easily soluble in alcohol, which, 
after treatment with ammonia, forms a viscid, evil-smelling sub- 


stance; the author assumes it to be. 8-amidothionaphthol. 
E. C. R. 


Action of Ethyl Formate on Camphor. By L. Ctatsen (Chem. 
Centr., 1890, ii, 878—880; from Siteber. math.-naturw., Abt. bayr. 
Akad. Wiss., 1890, 445—479).—Formylcamphor, the preparation of 
which has been already described (Abstr., 1888, 692 and 1889, 619), 
melts at 76—78°, boils at 240—243° under 760 mm. pressure, and at 
138° under 28 mm. pressure. It behaves as a fairly strong acid and 
liberates acetic acid from its salts; ferric chloride produces a dark 
violet-red coloration in its alcoholic solution; the ferric salt is nearly 
black, crystalline, insoluble in water, soluble in alcohol, ether, benzene, 
and chloroform forming a dark red solution; the copper salt, 
(Cy,H,s0.),Cu + 2CyH,O., melts at 126° and crystallises from 
light petroleum in silky, lustrous needles. 


C:CH-OA 
Acetylformylcamphor, CsHu< G O : melts at 60—62° and boils 


at 175—177°; it gives no coloration with ferric chloride. 


CH:CH-OEt 
Ethylformyleamphor, CHHu< co , is a colourless oil, which 


boils at 266—268° under 760}mm. pressure, sp. gr. 1:006 at 15° ; 
it is insoluble in water and dilute alkalis. With ferric chloride, it 
produces no coloration (unless decomposed), and is decomposed by 
hydrogen bromide into alcohol and formyleamphor. 

C:CH-0-C,H, 
Benzylformylcamphor, CsAu< ( 0 , melts at 45—46°, and 
boils at 222—224° under a pressure of 16 mm. Anilidoformyl- 
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camphor, CHu<he eames melts at 156—159°, and is prepared 
by the action of aniline either on a methyl alcohol solution of 
formylcamphor or on ethylformylcamphor. Methylanilidoformyl- 
C:CH-NMePh 

camphor, CsHiu< bo , melts at 124° and separates from its 
solution in chloroform and light petroleum in beautiful crystals of the 
rhombic system, a: b:¢ = 0°792:1:0°7535. The monhydrazone 
of camphorquinone melts at 169—170°. 

From « consideration of the properties and reactions of formyl- 
camphor, the author considers that it has the formula 


C:CH:OH 

; 
CoHu< O 
Menthone appears to react with ethyl formate in a similar manner to 
camphor. J. W. L. 


Influence of Solvents on the Rotatory Powers of Camphols 
and Isocamphols: Chloral Borneolates. By A. Hater (Compt. 
rend., 112, 143—146).—The rotatory power of levogyrate a-camphol 
is independent of the nature of the solvent, except in the case of 
methyl alcohol, when it is below its normal value; the effect of 
various solvents in the case of levogyrate isocamphol varies with 
their nature, but is the same for members of a homologous series. 

Chloral borneolates are obtained by direct union of borneol and 
anhydrous chloral at the ordinary temperature. The «-compounds 
crystallise, but the products from isocamphol and +a— -borneol are 
viscous and do not crystallise even at 15°. All the compounds have 
the formula CCl,,CH(OH)-OC, Hy, and are decomposed by boiling 
water into camphols and chloral hydrate. Their rotatory powers in 
a benzene solution containing half a gram-molecule per litre were as 


follows :-— 


Melting Molecular 
point. rotatory power. 
Dextrogyrate chloral «-borneolate 
Coryat.)...crccccccecccccs cose 55—56° +30°13° 
Lewvogyrate chloral «-borneolate 
(oryat.). .cccccccsccccccccccecs 55—56 —30°13 
Racemic chloral borneolate (—a+<) 
CTYBb. oc cccccccccerccccsecess 55—56 0-0 
Levogyrate chloral isoborneolate or 
B-borneolate. .......... o09¢ ease — — 56°40° 
Chloral —8+<-borneolate from in- 
active —B+a-camphol....... eee — —22°12 


The differences between the various derivatives are of the same 
order as in the case of the bornylphenyl-urethanes. It is clear that 
the orientation of the elements of the group H-C-OH exerts an im- 
portant influence on the rotatory power and other physical properties 
of these additive compounds. C. H. B. 
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Digitonin and Digitogenin. By H. Kuni (Ber, 24, 
339—347).—The author has shown in a former communication 
(Abstr., 1890, 996), that pure commercial digitalin, when heated 
with dilute hydrochloric acid, gives, besides dextrose and galactose, 
large quantity of digitogenin, C,,;H.,Os. 

Digitonin is best obtained from commercial digitalin by extraction 
with 85 per cent. alcohol. Digitalin (1 part) is dissolved in 85 per 
cent. alcohol (4 parts) at 50—60° and the solution allowed to crystal- 
lise slowly. The crude product thus obtained is dissolved in 12 times 
its weight of boiling alcohol (85 per cent.), heated for two minutes 
with animal charcoal, and filtered: by rubbing the sides of the beaker 
as the solution cools, the product is obtained in nodular aggregates 
of slender needles. The crystals are, however, more compact and the 
product purer if the solution is allowed to cool very slowly without 
rubbing the sides of the beaker. Digitonin crystallises easily from 
85 per cent. alcohol, whilst from stronger alcohol it is only obtained 
in the amorphous state, begins to soften at 225°, is completely melted 
at 235°, and is levo-rotatory ; for a 2°8 per cent. solution in 75 per 
cent. acetic acid, [a]» = —50°. The amorphous digitonin of 
Schmiedeberg dissolved in cold water in all proportions ; the crystal- 
line substance is sparingly soluble in water; on heating, it dissolves 
more easily, but does not crystallise on cooling, and the solution 
always shows an opalescence. With concentrated sulphuric acid, it 
gives a red solution; the addition of a drop of bromine-water greatly 
intensifies the reaction. Concentrated hydrochloric acid gives a 
colourless solution which, after a time or on heating, turns yellow and 
then red. Heated with dilute hydrochloric acid under the same con- 
ditions’ as were before given for digitalin, it yields nearly the calcu- 
lated quantities of digitogenin, dextrose, and galactose. The digi- 
togenin obtained in this way was identical in every respect with that 
formerly obtained from digitalin. 

Derivatives of Digitogenin.—W hen digitogenin is heated in a sealed 
tube with concentrated hydriodic acid and red phosphorus, a large 
quantity of a resin containing iodine is formed; but neither methyl 
nor ethyl iodide. 

Acetyldigitogenin, C,;H.,0;Ac, is obtained by heating digitogenin 
(1 part) with anhydrous sodium acetate (1 part) and acetic anhydride 
(6 parts) in a reflux apparatus for one hour, and pouring the bright 
red solution in a fine stream into a large quantity of water. It 
crystallises from a small quantity of absolute alcohol in beautiful 
needles, melts at 178°, and is extremely soluble in warm alcohol, 
ether, and acetic acid. Instead of sodium acetate, sulphuric acid can 
be employed as a condensing agent: when zinc chloride is employed, 
amorphous compounds which were not examined are obtained. The 
author points out that the formation of a monacetyl derivative from 
digitogenin, does not agree with the production of two sugars from 
digitonin, which latter fact points to the existence of two hydroxyl 
groups in digitogenin. 

Digitogenin on oxidation yields, according to the conditions, three 
acids, which the author names respectively, digitogenic, oxydigi- 
togenic, and digitic acids. 
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Digitogenic Acid, C\,H2.O,, is prepared by slowly adding chromic 
acid (0°7 part dissolved in 1-4 parts of water and 7 parts of acetic acid) 
to a solution of digitogenin (1 part) in acetic acid (30 paris) As 
soon as all the chromic acid is reduced, an equal volume of water is 
added, and the mixture repeatedly extracted withether. The ethereal 
solution is allowed to remain for 24 hours, poured off from the 
deposit which is formed, the ether distilled off, and the acid residue 
evaporated on the water-bath until a crystalline crust forms on 
the liquid; the product crystallises after 12 hours. The yield 
amounts to 60 per cent. of the digitogenin employed. It crystallises 
from absolute alcohol in colourless needles or thin prisms, begins to 
melt at 146°, and is completely melted at 150°, becomes strongly 
electric when rubbed, tastes extremely bitter, and is easily soluble in 
chloroform and hot glacial acetic acid, Jess easily in 50 per cent, 
acetic acid, more sparingly in cold alcohol and ether, and insoluble 
in water; when heated with water, it melts. When moistened 
with dilute alcohol, it has a distinctly acid reaction. It dissolves 
easily in alkali hydroxides and carbonates. The magnesium salt 
(C,4H.:O,)2Mg, prepared by adding an excess of dilute magnesium 
nitrate (1 : 10) toa very dilute neutral solution of the acid, separates 
as a crust consisting of aggregates of minute needles on allowing 
the mixtnre to remain for 24 hours. The calciwm salt is simi'ar to 
the magnesium salt. The bye-products of the oxidation with chromic 
acid probably contain formaldehyde or formic acid, as no evolution 
of carbonic anhydride was observed. The mother liquors contained 
asmall quantity of an aldehydic or ketonic compound and a large 
quantity of an acid of high molecular weight which yields no crystal- 
line derivatives. 

Oxydigitogenic acid, 2CyH»O, + H,O, is prepared by dissolving 
digitoyenic acid (1 part) in potash (1:10) (10 parts), diluting the 
solution to 100 parts, and adding a solution of potassium perman- 
ganate (1 : 50). When the oxidation is finished, the solution is 
decolorised with a few drops of alcohol, filtered, one-third the weight 
of 93 per cent. alcohol added, and the acid precipitated with 50 per 
cent. acetic acid. In this way it is obtained crystallised in nodular 
aggregates of needles, which begin to melt at 250°; it is very 
sparingly soluble in alcohol and acetic acid, and becomes strongly 
electric when rubbed. The yield amounts to 70 per cent. of the 
digitogenic acid employed. The magnesium salt, (CyHiO,).Mg, is 
very sparingly soluble and crystallises in aggregates of small needles. 

Digitic acid, CyH.O,, is formed, together with oxydigitogenic acid, 
by the oxidation with permanganate of digitogenic acid dissolved in 
3 parts of potash. When the oxidation is ended, the solution is de- 
colorised with a few drops of alcohol, filtered, } the weight of 93 per 
cent. alcohol added, and the acids precipitated with hydrochloric 
acid; the precipitate, which consists of oxydigitogenic acid mixed 
with some digitic acid, is filtered off rapidly; the filtrate after a 
time deposits most of the digitic acid in aggregates of beautiful 
needles. If, however, a separation of the two acids is not obtained in 
this way, they are dissolved in potash, the solution diluted until it 
contains 1 per cent. of acid, and fractionally precipitated with hy dro- 
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chloric acid, when oxydigitogenic acid is precipitated first. A 
separation by fractional crystallisation from alcohol and acetic acid is 
not possible, although the solubility of the two acids is very different. 
Digitic acid melts at 192°, dissolves easily in alcohol, chloroform, and 
acetic acid, and crystallises readily from boiling 50 per cent. alcohol, 
but not from strongalcohol. The bariwm salt, (CjH,;0,).Ba + 6H,0, 
prepared by adding barium chloride to a solution of the potassium 
salt, crystallises in nodular aggregates, and is somewhat sparingly 
soluble in water. The potassiwm salt also crystallises well and is 
extremely soluble in water. 

If the acid is dissolved in decinormal potash in the proportion, 
C,.H,,O, : 1KOH, and phenolphthalein and a few drops of alkali are 
added, the red colour remains both when the solution is allowed to 
stand and when heated : hence the acid is not a lactone. 

The author reserves the theoretical consideration of the results for 
a future communication. E. C. R. 


Hydrocotoin, a Constituent of Coto-Bark. By G. Cramician 
and P. Sinser (Ber., 24, 299—301).—The molecular weight of 
hydrocotoin (compare Jobst and Hesse, Abstr., 1880, 325) was 
determined by Raoult’s method, with results which agreed well with 
those required by a compound of the molecular formula C,;H,,0, 
Quantitative experiments, carried out as described by Zeisel, showed 
that hydrocotoin contains two methoxy-groups, C;,H,0.(OMe), 

Methylhydrocotoin, C,;H,O0(OMe);, is formed when hydrocotoin is 
heated at 100° with methyl iodide and a solution of potash in methyl 
alcohol; it separates from alcohol in small, colourless needles, melts 
at 113°, and is readily soluble in etber and hot alcohol, but insoluble 
in water and alkalis. 

When hydrocotoin is heated with alcoholic potash in sealed tubes, 
it is decomposed, the products being probably a phenol-like substance 
and benzoic acid ; its constitution may possibly be represented by the 


formula COPh-C,H,(OMe),OH. F. S. K. 


Cochineal-Carmine. By F. Larar (J. pr. Chem. [2], 48, 
130—133; compare Abstr., 1885, 1076).—The sample of which the 
following is an analysis was purchased as “ Carminnakarat”; it was 
a fine, loose powder, of full tone and warmth, and dissolved com- 
pletely in ammonia. Liebermann’s method of analysis (Abstr., 1889, 
1076) was followed. The sample contained 0-4 per cent. of sulphur 
and 3°49 per cent. of nitrogen ; its proximate percentage composition 
was :— 

HO Nitrogenous Colouring matter 
lost at 110°. Ash. matter. (by difference). 


15°50 6°87 23°26 54°37 


The percentage composition of the ash (8°14 per cent. of the dried 
colour) was :— 

CuO. §n0. Al,03. CaO. MgO. Na,O. K,O. 

035 O14 4048 4420 O61 540 3:20 


P,O,. SiO.. Fe,03. CO, (by difference). 
271 . £060 trace 2°31 
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The molecular ratio of Al,O;: (CaO + MgO) is 1: 2°044; Licber- 
mann found it to be 1 : 1°972. A. G. B. 


Synthetical Pyridine Bases of the A-Series. By C. Srozsur 
(J. pr. Chem. [2], 43, 153—156; compare this vol., p. 219).—The 
g-methylpyridine obtained from glycerol (this vol., p. 219) contains 
pyridine and f-ethylpyridine. By fractionating the crude mixture 
of bases, about 10 per cent. of pyridine first distils over (b. p. 115°; 
m. p. of mercurochloride 177—178°), the -methylpyridine being 
contained in the fraction 140—146°, from which it is obtained pure 
by conversion into the mercurochiloride ; it boils at 144—145° (corr.), 
and its sp. gr. at 0°/4° is 0°9751, that of the 8-methylpyridine from 
strychnine being 0°9756. The melting point (201—202°) of the 
platinochloride cannot be made to agree with that given by Lader 
berg (compare loc. cit.), but this salt forms asymmetric crystals, the 
investigation of which leaves no doubt as to their identity with the 
product obtained by Groth and Hjortdahl. The identity of the 
synthetical B-methylpyridine with that obtained from strychnine 
(this vol., p. 86) is thus established. The f-ethylpyridine was also 
isolated by means of its mercurochloride; it melts at 165° (corr.), 
and its sp. gr. at 0°/4° is 0°9585, that of the -ethylpyridine obtained 
from brucine (this vol., p. 87) being 0°9590; the two bases are thus 
identical. §-Ethylpyridine is only slightly soluble in cold water, and 
practically insoluble in hot water; it has a stronger smell than the 
lower homologues ; by oxidation with permanganate, it yields nicotinic 
acid (m. p. 280—231°). The platinochloride melts with decomposition 
at 208°; the mercurochloride forms short prisms which melt without 
decomposition at 131—132°. The awrochloride and the picrate were 
obtained. A. G. B. 


Tinctorial Properties of Nitrosoxyquinolines. By S. v. Kosra- 
eck! (Ber., 24, 150—156).—3 : 4-Nitrosoparoxyquinoline has decided 
tinctorial powers, giving a green colour with iron mordants, and a 
brick-red with cobalt mordants, thus showing an analogy to 1:2- 
nitrosonaphthol. By the action of nitrous acid on orthoxyquinoline, 
two nitroso-derivatives are formed ; the first, 1 : 4-nitrosoparoxyquin- 
oline, is already known, and has no tinctorial properties ; the second 
compound is much more readily soluble in water, and yields green 
and brownish-red “lakes” with iron and cobalt salts respectively. 
Amidorthohydroxyquinoline may be obtained from the corresponding 
nitroso-compound by reduction with stannous chloride ; the sulphate 
crystallises with 2 mols. H,O. 

1:4-Nitrorthohydroxyquinoline, OH:C,NH;‘NO,, is prepared by 
the action of nitric acid on the nitroso-derivative; it crystallises 
from alcohol in small, yellow needles, melts at 173°, and is identical 
with the substance obtained from nitrorthoxyquinolinecarboxyli¢ 
acid. The compound dyes green with iron mordants, and yellow 
with aluminium mordants. The corresponding nitroparhydroxy- 
quinoline has no tinctorial properties, 

Dinitrorthobydroxyquinoline, 


C,NH,(NO,), [OH : (NO,), = 1:2:4], 
2q2 
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obtained by boiling the nitroso-derivative with nitric acid, is already 
known, and has only feeble tinctorial properties. é. B. T. 


Quinolinedihydroximes. By S. v. Kosranecxt and M. Reicuer 
(Ber., 24, 156—159).—1 : 4-Quinolinedioxime, C,NH;(NOH)),, is pre- 
pared by the action of hydroxylamine hydrochloride on nitrosorthoxy- 
quinoline, and is deposited from dilute alcohol in small crystals which 
gradually decompose at 200°. It -is soluble in soda and in sodium 
carbonate with a pale-yellow colour; it yields a stable, intense green 
“lake” with iron salts, but with cobalt salts inferior brown shades 
are formed. The diacetate, C.NH;(NOAc),, crystallises from glacial 
acetic acid, on the addition of water, in white needles which melt at 
160° with decomposition. 

A corresponding diowime may be obtained from nitrosoparoxy- 
quinoline by the action of hydroxylamine; it crystallises from alcohol 
in small needles and decomposes at 190°. A brown colour is formed 
with normal iron salts, but the tinctorial properties of the compound 
are only feeble. On boiling with dilute alkalis or with acetic 


anhydride, quinoline diowime anhydride, C.NHs<\>O, is formed; 


this crystallises from dilute alcohol in long, strongly refractive 
needles, melts at 134°, and is readily volatile with steam. 
J. B. T. 


Substitution Products of Isoquinoline. By A. Eprncer and 
E. Bossune (J. pr. Chem. [2], 43, 190—200).—lIsoquinoline di- 
bromide, C,NH,Br, is obtained by slowly dropping a solution of the 
calculated quantity of bromine in ether or chloroform into the same 
solvent containing isoquinoline suspended in it; the yellowish sub- 
stance thus precipitated melts at 82° (uncorr.). The hydrobromide, 
C,NH,Br,,HBr, is prepared by dissolving isoquinoline in an excess of 
aqueous hydrogen bromide and evaporating; it forms red crystals, 
which are unstable and melt between 130° and 135°. 

Bromisoquinoline, C,NH,Br, is obtained by heating either of the 
preceding salts in an oil-bath at 180—200°, adding sodium hydroxide 
solution, and distilling with steam ; the distillate is mixed with nitric 
acid and evaporated until the bromisoquinoline nitrate crystallises ; the 
aqueous solution of this salt is then decomposed with ammonia, when 
the base separates as a thick, colourless oil which gradually crystal- 
lises ; it melts at 40°, and boils at 280—285°. The platinochloride 
erystallises with 2 mols. H,0; the methiodide melts at 233°; the 
methochloride melts at 82°, and yields an anhydrous platinochloride. 
Bromisoquinoline benzyl chloride is prepared by heating the base with 
benzyl chloride for two hours in a tube at 140°; it melts at 115°; its 
platinochloride is anhydrous. That the bromine atom is in the py- 
ridine ring is evident from the fact that when bromisoquinoline is 
oxidised with potassium permanganate in alkaline solution, it yields 
a bremopyridinedicarborylic acid which melts at 237°; its barium salt 
was obtained. 

Nitrobromisoquinoline is obtained by dissolving bromisoquinoline 


(10 grams) in nitric acid of sp. gr. 1°52 (50 grams) and adding 
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sulphuric acid of sp. gr. 1°84 (50 grams) while stirring and cooling. 
The mixture is allowed to stand until a portion of it gives no odour 
of isoquinoline when warmed with soda, and is then poured into 
water; the yellow flocks which separate are washed, dissolved in 
alcohol, and the solution decolorised with animal charcoal. It crys- 
tallises in white needles which melt at 173° (uncorr.), and dissolve 
sparingly in cold alcohol; when strongly heated, it sublimes in 
yellow leaflets, otherwise, in white needles. The platinochloride 
crystallises in tables; the methiodide forms reddish-yellow needles, 
and melts at 262°; the methochloride is more soluble than the methb- 
iodide, and crystallises in yellow needles which melt at 183°; its 
platinochloride was obtained. 

Un adding ammonia to the aqueous liquid from which the yellow 
flocks have separated (see above), a second nitrobromisoquinoline is 
obtained in white flocks; after crystallisation from alcohol, it melts 
at 158°, and dissolves in hot water, alcohol, and glacial acetic acid. 
Bromisoquinoline cannot be converted into a nitro-derivative by 
nitric acid alone, even when heated with it. 

Amidobromisoquinoline is obtained from the nitro-compound melting 
at 173° by treating it with hydrochloric acid and stannous chloride in 
alcvhol, and may be puritied by sublimation ; it melts at 136°, and dis- 
solves in hot water, ether, chloroform, alcohol, and glacial acetic acid, 
and with a red colour in mineral acids; its platinochloride is described ; 
its methiodide crystallises in red needles, and melts at 243°. 

Dibromisoquinoline is prepared by diazotising the amido-compound 
in the presence of cuprous bromide; 6 grams of amidobromiso- 
quinoline are dissolved in 180 grams of water containing 6 grams 
of sulphuric acid, 14 c.c. of a freshly prepared 15 per cent. solution 
of sodium nitrite are added, and the mixture poured slowly into a 
builing solution (2 litres) of cuprous bromide in aqueous hydrobromic 
acid ; when the reaction is completed, the solution is mixed with sodium 
hydroxide, distilled with steam, and the white flocks which pass over 
are crystallised from alcohol. It melts at 138°, and dissolves fairly 
easily in hot water, alcohol, ether, glacial acetic acid, and mineral 
acids, A. G. B. 


New Class of Organic Bases. By C. Srornkr (J. pr. Chem [21], 
43, 156—160).—Besides the pyridine bases previously described 
(this vol., p. 579), the author has obtained by the action of ammo- 
nium salts on glycerol (this vol., p. 219) a new series of bases 
having the general formula C,H.,_,N2; they are analogous in pro- 
perties to the pyridine bases, and are isomeric with the aromatic 
diamines and hydrazines, the ketines, pyrimidmes, and pyridazines ; 
they may be regarded as homologues of the diamine C,H,No. 

The only member of this series which has been properly investi- 
gated is C,H,N2; it is a clear, strongly refractive liquid boiling at 
153°5—154° (corr.) without decomposition. It has all the properties 
of a pyridine base, but is equally soluble in hot and cold water ; 
it becomes hot on the addition of water; it is volatile in steam, 
and is precipitated from its aqueous solution by potash; its odour 
8 very similar to that of the pyridine bases of higher mole- 
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cular weight, and resembles that of nicotine. Its sp. gr. at 0°/4° is 
1:0079. The hydrochloride is very soluble and hygroscopic; it sub- 
limes on the water-bath. The aurochloride, C,H,N,,HAuCl,,3H.0, 
crystallises in brilliant, lustrous, long, broad, brittle needles, which 
are sparingly soluble in cold water. The platinochloride, 


C.H;N.,H,PtCl, + 3H,0, 


forms lustrous crystals of the colour of potassium dichromate, and is 
freely soluble in water; when heated in aqueous solution, a heavy, 
yellow, crystalline powder, consisting of the salt (C,HsN2)2,PtCl, is 
deposited, and from the filtratd from this the salt (C,H,N2)2.,HC1,PtCl, 
separates _in tustxeug, golden-yellow, ms The mercurochloride 
forms brilliant, rhomboh¢dral crystals, ‘aud is sparingly soluble. With 
methyl iodide, a crystalline ammoniwm jodidawas obtained. When 
oxidised with pérman anate, the base yields a sparingly soluble, 
nitrogenous acid, whiod Titel af>250— ; With blackening; the 
silver and copper salts-#re sparitgly soluble, and in aqueous solu- 
ton ‘the acid gives,a red coloration with ferrous sulphate, which is 
permanent when heated. 0d c-¢ 

The base, C,H,.N, was also isglated; it~boils at 178°5° (corr.) ; its 
sp. gr. at 0°/4° is 0°9852; it is volatile with steam and miscible with 
water. The platinochloride, aurochloride, and mercurochloride were 


obtained. 
The author suggests the formula NeCECHSN for C,H,N;; this, 


however, is identical with the formula for the ketine derivatives. 
A. G. B. 

New Base, C,.H,.N,O, from Epichlorhydrin and Pheny]l- 
hydrazine. By F. Gernarp (Ber., 24, 352—357)—By boiling 
epichlorhydrin with twice its weight of phenylhydrazine, Balbiano 
obtained as final products a mixture of aniline and phenylhydrazine, 
and explains the reaction by supposing that the phenylhydrazine first 
forms the additive compound C,H,,N.0, which then reacts with 
the phenylhydrazine hydrochloride, C,H,,.N.O + PhNH-NH,HC! = 
PhNH, + NH,Cl + H,O + C,H;N,Ph. The author has prepared 
this intermediate compound, and from its behaviour concludes that 


‘NH 
it has the constitution OH-CH< Oh py It is prepared as follows: 
2 


—Epichlorhydrin (1 part) and phenylhydrazine (1°5 parts) are 
allowed to remain in ethereal solution. At a temperature below 15”, 
Sr seg hydrochloride is slowly precipitated, the reaction 
eing ended in about 14 days. On evaporating the filtered ethereal 
solution, a crystalline mass is obtained, which is purified by crystal- 
lisation from ether and carbon bisulphide, and finally from benzene. 
The new base crystallises from ether in hard, nacreous prisms, 
melts at 103—104°, is easily soluble in warm water, ether, 
alcohol, chloroform, and hot carbon bisulphide, and slowly turns 
yellow on exposure to light. By boiling with phenylhydrazine hydro- 
chloride in benzene solution on the oil-bath, decomposition easily 
takes place, and the products are the same as those obtained by 
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Balbiano, namely, aniline and phenylpyrazole (the latter gave a 
platinum salt melting at 173°). The platinochloride, 


(C,H,,N,0)2,H;PtCh,,2H,0, 


obtained by adding a concentrated hydrochloric acid solution of 
platinic chloride, crystallises in beautiful, yellowish-red prismatic 
crystals, melts at 156° with decomposition, and is easily soluble in 
warm water and dilute alcohol, insoluble in ether. 

The new base is easily acted on by oxidising agents. Nitric acid 
gives a violet coloration, which turns brown with excess of acid, or if 
left for a time. Chromic acid gives a bright red coloration. Potassium 
permanganate is reduced. With ferric chloride and hydrochloric acid, 
it gives a beautiful wine-red coloration. On reduction with sodium 
and absolute alcohol, phenylhydrazine is formed. The acetyl com- 
pound, N.PhH-C,H;OAc, is formed by boiling the base with acetic 
anhydride. E. C. R. 


Constitution of Nicotine. By F. Brau (Ber., 24, 326—329).— 
The author has prepared a-8-dipiperidyl and compared it with hexa- 
hydronicotine obtained from nicotine by Liebrecht (Abstr., 1586, 
161): he finds that these two compounds are not identical. 

a-8-Dipyridyl was prepared from metaphenylenediamine by con- 
verting it into phenanthroline and dipyridyldicarboxylic acid. The 
corrected boiling point of the substance is 295°5—296°5°. 

a.8-Dipiperidyl is obtained from the above compound by reducing 
it first with sodium and alcohol, as described by Ladenburg, then with 
sodium and amyl alcohol, as described by Bamberger. It distils at 
268—270°, and the distillate solidifies to a crystalline mass which 
melts at about 30°; but on account of the hygroscopic nature of the 
substance the melting point is only approximate. The hydrochloride 
is easily soluble in water, very sparingly so in alcohol. The 
platinochloride is easily soluble in water, but not hygroscopic, and 
somewhat sparingly soluble in alcohol. The aurochloride is not suv 
soluble in water, crystallises well, melts at 202°, and decomposes at 
210°. Liebrecht’s so-called dipiperidyl from nicotine is liquid, and 
yields an aurochloride melting at 131—132°. «a-8-Dipiperidy] yields 
a well crystallised compound with carbon bisulphide, and also a 
nitroso-compound. 

From a consideration of the boiling points of the dipiperidyls at 
present known, the author is inclined to think Liebrecht’s hexahydro- 
nicotine does not belong to the dipiperidyl series. He is at present 
engaged in the preparation of 88-dipiperidyl, and the examination of 
the behaviour of hexahydronicotine on further reduction. 


E. C. R. 


Isocinchonine. By O. Hesse (Annalen, 260, 213—226; com- 
pare Comstock and Koenigs, Abstr., 1887, 1124).—Isocinchonine, 
CyH»N,O, is formed when commercial cinchonine sulphate 
(30 grams) or the free base is dissolved in concentrated sulphuric 
acid (150 grams), the solution heated at 60—80° for six hours, arfd 
then kept for 24 hours at the ordinary temperature; the solution is 
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diluted, gradually mixed with excess of soda, and extracted with 
ether; on concentrating the ethereal extract, small quantities of 
hydrocinchonine and apocinchonine are deposited in crystals, and 
on further evaporation, there remains an oily residue which gra- 
dually solidifies, and from which pure isocinchonine can be obtained 
by repeated recrystallisation from ether, or by converting the base 
into the hydrochloride. Isocinchonine crystallises from ether in com- 
pact, colourless, anhydrous prisms, melts at 125°, volatilises at a high 
temperature, and is moderately easily volatile with steam; it is 
readily soluble in alcohol, ether, acetone, chloroform, and light petro- 
leum, but insoluble in water and alkalis. Its alcoholic solution turns 
rd litmus blue, but has no action on phenolphthalein paper; an 
absolute alcoholic solution of the base is levorotatory, and at 15° 
[a]y = —-53°7° when p = 1, and [ajp = —55°6° when p = 3. The 
hydiochloride, CyyH.,.N,0,HCl + H,O, prepared by neutralising the 
baxe with dilute hydrochloric acid, crystallises in hexagonal prisms, 
and loses its water at 140—150°, the anhydrous salt melting at 201°; 
it is readily soluble in hot water, and moderately easily in alcohol and 
chloroform, but only sparingly in cold water, and insoluble in ether; 
its rotatory power at 15° in aqueous solution is [a]p = —68°6 when 
p = 1, and [a]p = —71°2° when p = 2, but the addition of hydro- 
chloric acid to the solution diminishes the rotatory power. The 
platinochloride, (C\sH»N,O).,H,PtCl, + 3H,O, prepared by adding 
solium platinochloride to an aqueous solution of the hydrochloride, 
is a pale yellow, sparingly soluble compound. The acid platino- 
chloride, CyHwN,0,H,PtCl + 2H,O, is precipitated on adding 
platinic chloride to an aqueous solution of the hydrochloride, but 
the yellow, amorphous compound thus produced readily loses 1 mol. 
H,0, changing into a crystalline salt; the latter forms orange needles, 
and is rathersparingly soluble in hydrochloric acid, and almost insoluble 
in cold water. The aurochloride, CjpyH»N,O,2HAuCk, is obtained as a 
yellow, amorphous precipitate on adding auric chloride to an aqueous 
solution of the hydrochloride; it is sparingly soluble in cold water. 
The mercurochloride, CjH»N.O,HHgCl,, crystallises in small, con- 
centrically grouped needles. The normal sulphate, (C\y)H»N,O).,H,S0, 
+ tH,O, crystallises in prisms, and is readily soluble in alcohol and 
water; the acid sulphate, C,yH.,N,0,H,SOQ, + 4H,0, crystallises in 
needles, and is readily soluble in hot, but only moderately easily in 
cold, water. The owalate, (CisH22N2O).,H2C.0,, thiocyanate, hydriodide 
(with 1 mol. H,O), and the zine double salt, C,.H,.N,O,2HCI,ZnCl,, 
crystallise in needles. 

When “ pure ” commercial cinchonine acid sulphate is boiled with 
dilute sulphuric acid as described by Jungfleisch and Léger (Abstr., 
1888, 380), small quantities of apocinchonine and cinchonigine are 
formed, but cinchonibine and the two hydroxy-bases described by 
Jungfleisch and Léger are not produced ; cinchonifine and cinchonil- 
ine are probably identical with hydrocinchonine and apocinchonine 
respectively, and cinchonigine is identical with isocinchonine. 

When cinchonine sulphate is treated with sulphuric acid and oxalic 
acid at 125—130°, as described by Caventou and Girard, it yields 
hydrocinchonine, isocinchonine, and a base which is probably identical 
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with that formed by heating cinchonicine oxalate with sulphuric acid ; 
it would seem, therefore, that in this reaction some of the cinchonine 
is converted into cinchonicine. F. 8. K. 


Veratrine. By S. Srransxy (Monatsh., 11, 482—485).—The 
alkaloid dissolves readily in most solvents, such as xylene, glycerol, 
aniline, acetone, chloroform, and amyl alcohol. On distillation with 
alcohulic potash, commercial veratrine gave rise to the two bases 
cevidine and veratroine; angelic and veratric acids were simul- 
taneously formed, and the latter identified both by its melting 
point (179°5°) and by a combustion. When distilled with aqueous 
potash, the yellow, resinous mixture of bases furnished methylamine, 
recognised by its forming the characteristic platinochloride, and a 
yellow oil having an odour resembling that of the homologues of 
pyridine. The author has also investigated the behaviour of vera- 
trine when distilled with zinc dust and when oxidised with potassium 
permanganate. In the former case, no recognisable product was 
obtained ; in the latter traces of oxalic acid were formed (compare 
Bosetti, Arch. Pharm., 1883, 81, and Ahrens, Abstr., 1890, 1448). 

G. T. M. 

A Double Salt of Cocaine. By W. Miter (Chem. Cenitr., 1890, 
ii, 818; from Pharm. Zeit., 35, 522).—On adding cocaine hydro- 
chloride to a solution of mercuric chloride (1 : 50), a milkiness soon 
forms which gradually increases to a voluminous precipitate. It is 
the double salt C,,H,,NO,,HCl,HgCl, + 2H,0, sparingly soluble in cold 
water, somewhat more soluble in alcohol ; it forms slender crystals, 


aud melts at 124°. If heated with hydrochloric acid in the absence 
of air, benzoic acid, methyl benzoate, and ecgonine hydrochloride are 
formed. After agitating the aqueous solution with chloroform, cocaine 
can be detected in the former with picric acid. Alcoholic potash 
decomposes the double salt, mercuric oxide being precipitated and 
etliyl benzoate formed. J. W. L. 


Cocaine Chromate. By W. Miitier (Chem. Cenir., 1890, ii, 
818—819; from Pharm. Zeit., 35, 594).—If a concentrated solution 
of cocaine is treated with a 4—5 per cent. solution of chromic acid, 
a precipitate is gradually formed of a thick, tarry nature, which finally 
changes to a light-yellow, amorphous precipitate of the composition 
C,;H,,NO,,H,CrO, + H,O. In the presence of free hydrochloric acid, 
the chromate is precipitated almost quantitatively, and is of a lemon- 
yellow colour; (°001 gram is precipitable. It is not hygroscopic, is 
sparingly soluble in cold water, but readily so in hot water, from 
which it crystallises in orange-coloured needles which darken on 
exposure to the light. 

The precipitation in acid solution may serve to distinguish cocaine 
from other alkaloids. Potassium dichromate precipitates the same 
double salt in neutral solution; but normal potassium chromate pro- 
duces no precipitate in the neutral solution ; on the addition of acid, 
the double salt is formed. It melts at 127°. By treating it with 
fuming nitric acid, drying, and then adding alcoholic potash, the 
odour of peppermint is perceptible, which De Silva considers as 
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characteristic of cocaine. If the chromate is warmed with alcoholic 
potash, the odour of ethyl benzoate is perceptible. The chromate is 
insoluble in benzene, and but slightly soluble in chloroform. . 

J. W. L. 

Oxidation of Hygrine. By C. Lizsermann and O. Kiuuine 
(Ber., 24, 407—-415).—Liebermann has already shown (Abstr., 1889, 
732) that the hygrine obtained from coca or truxillo leaves is a 
mixtnre of liquid bases which are very difficult to separate. He 
succeeded in isolating two constituents, and termed them “ low- 
boiling hygrine,” C,H,;NO, and “high-boilifg hygrine,” C,,H2,N,0. 
A crude hygrine, from which the same compounds may be separated, 
has been obtained in larger quantity from Peruvian cusco leaves. 
The low-boiling hygrine yields a hydrochloride, CsH,;NO,HCI, crystal- 
lising in beautiful needles if moisture be excluded, and a hydriodide, 
C,H,NO,HI, of similar appearance; the high-boiling hygrine forms 
a hydrobromide, CyH»N,O,2HBr, and a hydriodide, CyHN,0,2HI, 
also crystallising in colourless needles. 

Many unsuccessful attempts were made to obtain crystallised 
products by the oxidation of hygrine ; at length it was found that the 
following method yielded good results :—40 grams of hygrine is mixed 
with a solution of 100 grams of chromic anhydride, and 150 grams of 
concentrated sulphuric acid in about 600 grams of water, and the 
mixture boiled for 4—5 hours. After removal of chromium and 
sulphuric acid, the solution is boiled with baryta-water, treated with 
carbonic anhydride, and the remainder of the barium exactly pre- 
cipitated with sulphuric acid. The filtrate is evaporated to a small 
bulk, and treated with freshly precipitated copper oxide ; the copper 
salt thus formed, when purified, crystallises in pale-blue needles, 
readily soluble in water and alcohol, and has the composition 
(C.H,NO,),Cu. It is readily converted into the corresponding acid, 
which may be termed hygric acid, CsH,NO,. This forms colourless, 
stellate groups of needles, is readily soluble in water, alcohol, and hot 
chloroform, insoluble in ether and benzene, and is somewhat hygrv- 
scopic if not quite pure; after drying at 60°, it melts at 164°, but 
under ordinary circumstances, becomes plastic at 85°, and finally 
melts completely at 130°. This behaviour may possibly be due to thie 
absorption of water from the atmosphere. It decomposes if strongly 
heated, evolving vapours which smell like pyridine ; it reduces potas- 
sium permanganate in the cold. Its hydrochloride, C,H,,NO,,HCI, 
crystallises in beautiful needles, and melts at 188°; the auwrochloride, 
C,H, NO,,HAuCl,, is an oil. 

Attempts were also made to prepare the calcium and barium salts, 
but without success, owing, probably, to the fact that the compound 
is the carboxylic acid of a strong base, and the acid nature of the 
compound is so much weakened that its salts with those metals are 
very unstable. The composition and general properties of the acid 
make it not improbable that it is a piperidinecarboxylic acid, 
CsNHyCOOH. When quickly heated to 300° with concentraied 
sulphuric acid, it yields a mixture of pyridine and piperidine; if also 
the acid is boiled with an excess of auric chloride, gold is precipitated, 
and a mixture of pyridine and piperidine aurochlorides is obtained. 
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From these results, as well as from the composition of the alkaloid, 
the latter cannot be a trimethylquinoline, as suggested by Hesse 
(Pharm. Zeit., 1887, 669). It is. more probably a hydroxy-allyl- 
piperidine, C;NH,°OC;H,, or has possibly the constitution 


N CH, 
H ig 
Cs “<CH(OH)-CH, 
The high-boiling hygrine, on oxidation, also yields hygric acid, 
although in much smaller quantity, and is therefore likewise closely 
connected with piperidine. H. G. C. 


Cytisine. By K. BucuKa and A. Macatnizs (Ber., 24, 253—260). 
—Cytisine may be prepared by the following method more readily 
than by Partheil’s process (‘this vol., p. 231) :—the ground Jaburnum 
seeds are extracted with dilute hydrochloric acid, and the solution, 
after concentration, is made alkaline and extracted with chloroform. 
On distilling off the latter, cytisine remains as a pale-yellow oil which 
quickly solidifies to a crystalline mass, and may be obtained almost 
colourless by repeated crystallisation from absolute alcohol. It forms 
transparent, envelope-shaped crystals, melts at 156° (uncorr.), 
and may be sublimed; it is very readily soluble in water, alcohol, 
benzene, and chloroform, but insoluble in carbon bisulphide and light 
petroleum. Analysis and determination of the molecular weight by 
Raoult’s method have confirmed the formula C,,H,N,0, first given 
by Partheil. It yields two hydrochlorides, the first of which, 
C,HyN,0,HCl, is obtained by passing hydrogen chloride into a 
chloroform solution of the base; the dried salt is an amorphous 
powder, but it crystallises from alcohol in colourless, monosymmetric 
prisms (a:6:¢ = 0°731:1:0°714; 8 = 107°5°), containing 4 mol. 
alcohol. The dihydrochloride, C,H ,N,0,2HCl + 2$H,0, is obtained 
by acting on the base with an excess of hydrochloric acid, and 
crystallises from water in small, hard, colourless crystals. The base 
also forms two platinochlorides, (C\,H,N:O)2,H,PtClh + 2H,O and 
C,,HyN,O,H,PtCl, + 23H,O. The latter has already been de- 
scribed by Partheil; the former crystallises in pale-yellow, lustrous 
needles or plates, is sparingly soluble in water, and decomposes on 
heating without melting. The awrochloride has also been described 
by Partheil; the zincochloride, C,,H,N,0.H,ZuCl, forms small, 
colourless, transparent crystals very readily soluble in water. 

On distillation with soda-lime, cytisine yields a distillate which 
smells strongly of pyrroline, and of pyridine and quinoline bases. 
Pyrroline is also formed by heating cytisine alone or with zinc-dust. 
Potassium permanganate converts the base into a syrupy acid 
insoluble in ether. H. G. C. 


Crystals Occurring in the Nuclei of the Liver Cells. By V. 
Granpis (Rend. Acad. Lincei., 6, ii, 218—218 and 230—25).— The 
author has previously described (Atti. Acad. Heal. Torino, March, 
1889) certain crystals found exclusively in the cell nuclei of the liver 
and some other organs of adult and old dogs. On account of the 
interference of the enveloping nuclear matter, the reactions given by 
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the crystals in situ under the microscope were untrustworthy, but the 
author has now succeeded in separating them, and has extracted 
from them a new alkaloid or ptomaine which he terms gerontine. 
Gerontine is a strongly basic compound isomeric with cadaverine; it 
is a heivy, yellowish liquid which resinifies on standing. It has a 
disgastiung odour, dissolves in water, and gradually crystallises out 
from its solution in spherical tufts; when heated with caustic potash, 
an alkaline gas is evolved. The hydrochloride crystallises from 
absolute alcohol in very deliquescent, rectangular, and oblique prisms. 
The platinochoride, C;HyN2,H,PtCl, crystallises in tufts of pale- 
yellow, spindle-shaped needles readily soluble in water, but insoluble 
in alcohol. It blackens and decomposes at 215°. The awrochloride 
crystallises in yellow needles very soluble in alcohol and water. 
A compound of the hydrochloride with mercuric chloride, 
C;H,N»2HCl,HgCl, + 2H,0, may also be obtained ; it crystallises in 
deliquescent, rectangular prisms and cubes, and decomposes when 
heat.d above 100°. The picrate forms very soluble, yellow, twinned, 
lenticular crystals. A benzoyl derivative crystallises in rectangular 
prisms which melt at 175—176°. With phosphotungstic acid, geron- 
tine yields a white, granular precipitate which crystallises, on cooling, 
in rectangular prisms; with pbosphomolybdic acid, a precipitate of 
yellow, hexagonal crystals is obtained, which turn first green and then 
blue; potassium bismutho-iodide yields a precipitate of red prisms ; 
with potassium iodide, an amorphous, yellow precipitate ; with tannic 
acid, « white, amorphous precipitate which turns brown after a time; 
with Fréhde’s reagent, a transient, red coloration is obtained. From 
various considerations, the author concludes that the nuclear crystals 
consist of gerontine phosphate. S. B. A. A. 


Synthesis of Proteids. By P. Scniirzensurcer (Compt. rend., 
112, 198—201).—The author’s previous researches on the decompo- 
sition of albumin in presence of alkalis (Abstr., 1888, 971) lead to 
the conclusion that albumin may be broadly regarded as formed from 
H,C,0, + 2NH; + 3CaHom . 1NO, + 3C,H» —,NO, with elimina- 
tion of 8 mols. H,O. This would give . + 2H — N,O,, and if g = 


28, the percentage composition calculated from the formula agrees 
closely with that of albumin. 

Amido-compounds, CyHen.:,NO, and C,H» —,NO,, mixed with 
about 10 per cent. of urea, were finely powdered, dried at 110°, and 
intimately mixed with 1°5 times the weight of phosphoric anhydride, 
and heated in an oil-bath. At 120°, there is no change, but at 125°, 
dehydration takes place very rapidly, and the mixture becomes pasty, 
but solidifies to a compact product without any appreciable darkening. 
The product is dissolved in water, the solution mixed with several 
times its volume of alcohol, and the pasty precipitate washed with 
alcohol and redissolved in water. Phosphoric acid is removed by 
maus of baryta, and the filtered liquid, when concentrated on a 
water-bath, yields an amorphous product, soluble in water, but pre- 
cipitated as a curdy mass on the addition of alcohol. Aqueous solu- 
tions of the product are precipitated by tannin, picric acid, mercuric 
chloride, acid mercuric nitrate, Millon’s reagent, potassium diiodide, 
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mercuric potassium iodide, phosphotungstic acid in presence of 
hydrochloric acid, phosphomolybdic acid, and lead acetate and basic 
acetate. Potassium ferrocyanide gives no precipitate in a cold solu- 
tion in presence of acetic acid. With caustic potash and copper 
sulphate, a rose-red coloration is formed. Heated with nitric acid 
and evaporated with excess of the acid, the product yields a yellow 
residue which becomes orange in contact with ammonia, and when 
heated decomposes suddenly, leaving a bulky mass of carbon. Its 
behaviour in this respect is similar to that of gelatin. When heated 
on platinum, the compound carbonises and swells up, evolving the 
characteristic odour of burning nitrogenous animal matter. 


C. H. B. 


Action of Glycerol on Egg Albumin. By V. Grannis (Rend. 
Acad. Lincei, 6, ii, 1388—145).— Berthelot found that when glycerol is 
left in contact with albumin, it is converted into sugar, and suzgested 
that, in virtue of this reaction, sugar might be formed .from the 
animal fat. The author has examined the change produced by the 
reaction in the albumin. Purified egg albumin was boiled with an 
equal volume of pure glycerol (sp. gr. = 1°25) for one-half to one 
hour, filtered, and the filtrate extracted with at least 10 vols. of 
alcohol (90°) containing a little ether. The extract is a milky liquid 
which in a day or two leaves a white, flocculent deposit; this dissolves 
in boiling water, forming a heavy, opalescent solution not coagulated 
by boiling, and unaffected by the addition of acetic or hydrochloric 
acids, or of a concentrated solution of sodium chloride. The addition 
of a concentrated solution of sodium sulphate or chloride, together 
with a drop of acetic acid, produces a flocculent precipitate soluble in 
the boiling liquid. Concentrated nitric acid gives a precipitate which 
dissolves on heating, forming a pale-yellow solution, which acquires a 
reddish-violet coloration on the addition of soda and a drop of copper 
sulphate. It is also precipitated by the other reagents for proteids, 
In its reactions it strongly resembles hemialbumose, but it does 
not appear to have the same percentage composition, approximating 
in this respect to antipeptone. It is probably identical with the 
compound obtained by Honig (Chem. Zeit., 1890, Nos. 53 and 55), 
but if so, its alleged solubility in alcohol and ether must be due to 
the use of a quantity of the solvent insufficient to precipitate it from 
its solutions. It appears to be formed by the direct action of glycerol 
on albumin, since it may be obtained without the aid of heat by 
leaving the two substances in prolonged contact at the ordinary 
temperature. Assuming that the proteid is hemialbumose, it is 
probable that as a first step to its conversion into sugar, the glycerol 
is dehydrated and converted into acraldehyde. 

When an aqueous solution of the purified proteid is treated 
with a quantity of alcohol insufficient to form « precipitate, and 
allowed to remain for about three months, a crystalline deposit of very 
thin, brilliant, rhomboidal, curved plates is formed. These crystals 
are insolnble in hot water, and in concentrated sulphuric acid and 
potash; they are turned yellow by iodine, but are not affected by 
Millon’s reagent, and do not react with alloxan. 8S. B. A. A, 
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Decomposition Products of Proteids. By M. Siecrriep (Ber., 
24, 418—432).—It has been shown by Dreschsel ( Abstr., 1889, 1021, 
this vol. p. 95) that two bases may be isolated by means of phospho- 
molybdic acid from the products of decomposition of casein with hydro- 
chloric acid, and that one of them when heated with baryta-water 
yields carbamide. The author has extended the investigation to 
other proteids, with the results given in this paper. 

400 grams of conglutin is boiled with 1600 c.c. of 15 per cent. 
hydrochloric acid and ]00 grams of stannous chloride for 72 hours, air 
being excluded, and the product after dilution to 7 litres, is saturated 
with hydrogen sulphide ; the filtrate is evaporated, and a solution of 
2500 grams of crystallised phosphomolybdic acid added, preferably to 
the hot solution, and the precipitate washed with a solution of phos- 
phomolybdic acid in dilute sulphuric acid until free from chlorine. 

The filtrate in addition to the decomposition products obtained by 
Ritthausen (this Journ., 1870, 719, 721) and Schulze (Abstr., 1885, 
581, 916), namely, glutamic acid, tyrosine, leucine, aspartic acid, 
and phenylalanine, also contains a compound which remains after 
separation of the foregoing substances asasyrup. On the addition of 
an alcoholic solution of hydrogen platinochloride, it yields a platino- 
chloride, which is reconverted by the action of hydrogen sulphide 
and hydrated lead oxide into the base. This separates as a granular 
precipitate on the addition of ether to its alcoholic solution; it has 
the empirical formula C,H,NO,, and belongs to the class of gluco- 
proteins described by Schiitzenberger (Abstr., 1879, 542). 

The precipitate obtained with phosphomolybdic acid is boiled with 
baryta-water, filtered, the barium exactly precipitated with sulphuric 
acid, again filtered, and, after the addition of an excess of hydrochloric 
acid, evaporated to a syrup. By repeated precipitation with alcohol, 
this can be separated into a more readily soluble and a less readily 
soluble portion. From both fractions, however, a platinochloride, 
C,H,,.N,0;PtCl,, and a double salt with silver nitrate, 


C;H,;N;0.,,HN 0;,Ag NO,, 


were obtained; both salts have the same composition as _ those 
obtained by Dreschsel from casein. The former crystallises when pure 
in orange needles, but is frequently obtained as an oil. The second 
forms light, slender needles, but always contains small quantities 
of an amorphous silver salt. 

These three salts may be more readily prepared in the following 
manner :—'l'he precipitate obtained with phosphomolybdic acid is 
dissolved in hot water, decomposed with a slight excess of baryta- 
water, the filtrate satarated with carbonic anhydride, and heated for 
half an hour to boiling. Silver nitrate is then added directly to the 
solution until no further separation of the amorphous silver salt takes 
place. After remaining for 12 hours, the precipitate is separated, the 
filtrate evaporated to a syrup, and alcohol is added in small quanti- 
ties; the silver salt of the base which yields the above platino- 
chloride first separates as an oily precipitate, and is quite free from 
the salt C,H),;N;0.,HNO;,AgNO;, which separates completely on 
further addition of alcohol and ether. The oily silver salt is then 
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converted into the platinochlonide, by decomposing it with hydrogen 
sulphide, evaporating to a small bulk, and adding hydrogen platino- 
chloride, alcohol, and ether. 

When phosphomolybdic acid is added to the product of the reaction 
of hydrochloric acid and 20 grams of glutenfibrin, hemiprotein, oxy- 
protosulphonic acid, or egg-albumin, a precipitate is formed from 
which in all cases the above platinochloride and crystalline and 
amorphous silver salts may be obtained. The egg-albumin product 
contains other bases which have not as yet been isolated. 

The amorphous silver salt, which appears to have the composition 
C,,H,;N.O.,Ag;, when decomposed by hydrogen sulphide and treated 
with hydrochloric acid, yields the compound C,,H»N,O,,2HCI, 
crystallising in short prisms; the platinochloride, C,H.N,0;PtCl,, 
was found to contain 1 mol. alcohol of crystallisation, and has there- 
fore the composition Cs,H,N.O.,H,PtCl + EtOH. On treating it 
with hydrogen sulphide and adding hydrochloric acid, it yields 
the hydrochloride, C.H,,N.0.,2HCl, crystallising in lustrous needles. 
The compound C,H,,N,0.,H,PtCl, + MeOH has also been prepared. 

When the platinochloride containing 1 mol. alcohol is freed from 
platinum and heated with baryta-water at 150°, a product is formed 
which yields a platinochloride containing no alcohol, namely, 
C,H,,N.O0.,H,PtCl. If the corresponding hydrochloride is heated with 
alcohol and hydrogen platinochloride, it again, however, yields the 
original platinochloride. This is due to the fact that the base is 
converted by heating with baryta-water into an optical isomeride, for 
whereas the solution of the original base is strongly dextrorotatory, 
the solution, after beating, is practically inactive. This behaviour is 
analogous to that of the optically active amido-acids, observed by 
Schultze (loc. cit.). H. G. C. 


Preservation of Oxyhemoglobin. By L. Frepericg (Trav. de 
Lab. de L. Fredericg, Liége, 3, 109).—Solutions of crystals of 
oxyhemoglobin can be kept unchanged for months in contact with 
the air provided that the atmospheric micro-organisms be excluded 
by careful antiseptic precautions. In sealed tubes, the pigment 
changes to methemoglobin after the lapse uf some months; if, how- 
ever, putrefaction occurs, reduced hemoglobin makes its appearance 
(compare Yeo, Abstr., 1890, 1012). W. D. Hz. 


Preservation of Hemocyanin. By L. Freverice (Trav. de 
Lab. de L. Fredericg, Liége, 3, 194).—Heemocyanin, when preserved 
in a closed vessel, even though putrefaction may occur, remains 
unaltered in its characteristic properties for at least six months. 


W. D. H. 


Electrolysis and Putrefaction of Bile. By G. N. Srewarr 
(Studies from Physiol. Lab., Qwens College, 1, 201—206).—When ox 
bile putrefies, the pigment changes to brown and ultimately to yellow, 
and Gmelin’s colour reaction is no longer given. Bile pigment 
slowly undergoes the same change even if putrefaction is prevented. 
When bile is electrolysed in a (J-tube, changes take place at’ the 
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negative pole similar to those just mentioned. In the earlier stages, 
reversal of the current restores the original colour. The anode has an 
oxidising, the cathode a reducing, action. During all these changes, 
however, the spectrum remains unaltered, except that the absorption 
bands become slightly less marked under anodic, more marked under 
cathodic, influence. Cholohematin, to which the bands of ox-bile 
are due, must, therefore, differ in stability from the bile pigments 
proper. The bile salts are electrolytes, and an acid constituent of 
these crystallises at the anode in long needles; but the conductivity 
of bile salts is small as compared with that of the inorganic constituents 
of the secretion (compare Haycraft and Scofield, Abstr., 1890, 181). 
W. D. H. 


Physiological Chemistry. 


Respiratory Exchanges in Animals. By H. C. Cuapman and 
A. P. Brusaker (Proc. Acad. Nat. Sci., Philadelphia, 1891, 13—44). 
—A series of analyses relating to the consumption of oxygen and the 
production of carbonic anhydride were performed with a Regnault- 
Reiset apparatus, on a number of animals, chiefly rabbits. 1]t was 
found that on the average the rabbit consumes 2°01 grams of oxygen 


per hour, and 08 gram of oxygen per hour per kilo. of body 
weight, and produces 2°5 grams of carbonic anhydride per hour, and 
1:1 grams of carbonic anhydride per hour per kilo. of body weight ; 
the respiratory quotient averaging 0°9. W. D. H. 


Action of Organic Acids on Salivary Digestion. By O. Joun 
(Virchow’s Archiv, 122, 271—283).—The addition of minute quanti- 
ties of organic acids (formic, succinic, acetic, oxalic, malic, lactic, 
butyric, &c.) to saliva, and the influence of such additions on the 
activity of its amylolytic ferment, were carried out in artificial diges- 
tion experiments, and the conclusions arrived at are the following :— 

(1.) In very small quantities, these acids act, as hydrochloric acid 
has been shown previously to act (Chittenden and Smith, Abstr., 
1886, 638), favourably on the diastatic activity of saliva. 

(2.) This action depends on the formation of a compound with the 
alkaline constituents of the saliva. 

(3.) Very small quantities of free acid, however, retard the action 
of the ferment. 

(4.) The coefficient of retardation stands in no relation to the 
chemical constitution of the acid. Oxalic acid, of the acids used, is 
the most powerful in this direction, and of the acids most commonly 
found in ordinary foods, acetic acid is the least powerful. 

(5.) A comparison is drawn between the action of these acids on 
the salivary enzyme, and the similar action they have on bacterial 
activity. W. D. H. 
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Hydrochloric Acid in Gastric Juice. By E. Satxowsxr and 
M. Kumacawa (Virchow’s Archiv, 122, 235—252). G. Klemperer 
(Zeit. Klin. Med., 14) states that none of the chemical methods for 
the estimation of free hydrochloric acid in gastric juice takes into 
account the possibility that the acid may be united to organic bases, 
such as leucine and glycocine, basic products of the lactic acid 
fermentation, and quinine. A repetition of some of Klemperer’s 
experiments with artificial mixtures containing such bases led to the 
following results. It was found that, although the acid might be 
united to bases of the amido-acid series, as for instance, to form leucine 
hydrochloride, it still remains physiologically active, that is to say, 
digestion occurs as well in a mixture containing leucine hydrochloride as 
in one containing an equivalent amount of free hydrochloric acid. For 
all practical physiological purposes, the hydrochloric acid is as free in 
such compounds as if it were actually or chemically free. Those 
methods like Cahn and v. Mering’s cinchonine method, or Sjéquist’s 
method (Abstr., 1889, 302), are therefore perfectly correct as a means 
of ascertaining the quantity of ‘ physiologically free” hydrochloric 
acid. Among qualitative reactions, the methyl-violet test is in the 
same sense a trustworthy one ; leucine hydrochloride gives, however, 
a slight violet tint to the blue colour produced. Giinzburg’s reaction, 
however, gives a negative result with these compounds. 

Organic bases like quinine, when united with hydrochloric acid, form 
acompound which is neutral or weakly alkaline. Such a solution has, 
under no circumstances, any peptic activity; the acid is neither 
chemically nor physiologically free, and in this case Sjéquist’s method 
of estimating the acid would lead to a false result. Hydrochloric 
acid which contains in solution half the amount of quinine neces- 
sary to saturate it, is physiologically inactive, although it is partly 
chemically free. Under such circumstances, Sjéquist’s method is 
again inapplicable, and the qualitative reactions before mentioned are 
both untrustworthy. 

Experiments such as these do not lead to the conclusion that these 
methods are not applicable to the investigation of human gastric juice. 
Until it is shown that human gastric juice contains organic bases 
which act like quinine, the methods at present in use must be regarded 
as perfectly trustworthy. W. D. H. 


Absorption of Fats in the Absence of Bile. By I. Munx 
(Virchow’s Archiv, 122, 302—325).—The classical experiments of 
Bidder and Schmidt showed that, without bile, fat was very badly 
absorbed. Since then, investigations by Voit and by Rohmann 
(Pfliiger’s Archiv, 29, 509) have confirmed this; Voit states that in 
dogs with a biliary fistula, in which no bile can, therefore, enter 
the intestine, the excess of fat found in the feces is contained as 
such, and is only to a slight extent resolved into fatty acids and 
glycerol. Réhmann, however, who made accurate quantitative 
experiments on this point, states that before the operation one-fifth 
of the fatty substances contained in the feces were present as neutral 
fats, and four-fifths as fatty acids and soaps; and after the operation 
these fractions were respectively one-eleventh and _ ten-elevenths, 
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Réhmann concludes that in dogs with biliary fistula, the chief mass 
of the fat is hydrolysed in the intestine by pancreatic juice and putre- 
factive bacteria, and the fatty acids so liberated are partly combined 
to form soaps. 

Each of the experiments in the present research lasted three days ; 
by feeding the animal (dog) on bone mixed with charcoal before and 
after the experiment, the feces belonging to the time of the experi- 
ment would be easily recognised. The dog used had a biliary fistula, 
and was prevented from licking the bile from the external opening. 

The following is a summary ‘of the experiments performed :— 

I. 3 grams of pork fat per kilo. of body weight per diem. 


In the food, 1090 grams dry substance, 247°6 fat, 56°5 N. 
In the feces, 135°5 grams o 82:1 ,, S64N. 


60 per cent. of the dry feces were fatty substances. The fatty 
substances were of the following nature :— 


Neutral fat 

Free fatty acids.......... 
Fatty acids in soap 
Cholesterol 


Thus the amount of disintegrated fat was ten times as abundant as 
that of neutral fat. 

II. 3 grams of fatty acids (from pork fat) per kilo. per diem 
mixed with a little horse fat. The fatty substances in the feces 
were :— 

Neutral fat...........06. 64 grams. 
Free fatty acids.......... 45: 01 


Thus, of the total fatty material in the food (237°6 gram), 72°8 
grams appeared in the feces which contained 60 per cent. of their 
solid constituents as fatty substances. Comparing experiments | 
and II, the amount digested is rather greater in the latter than in the 
former. 


II, 
Percentage of dry material absorbed 89°7 
- fatty substances “f 728 
ss nitrogen . 92°4 


In a dog without bile in his intestine, the absorption of fatty acids 
is thus better than that of neutral fats; in a normal dog, the sub- 
stitution of an equivalent amount of fatty acid for fat causes no 
appreciable difference. 

A similar series of experiments with mutton suet and an equivalent 
quantity of its fatty acids gave a similar result, except that this form 
of fat is not so well absorbed as pork fat. The percentage of fatty 
substances absorbed when given as fat was 35°5; when given as fatty 
acids, 42°2. 

With larger doses of fat per diem, other series of experiments 
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showed that the percentage absorbed was about the same, and that 
more was absorbed if fatty acids instead of neutral fats were given. 
In the course of the research, it was noted that the colour of the 
feeces was pitch black when the diet given was meat free from fat. 
This cannot have been due to any derivative of the bile pigment, but 
to hematin (or some other derivative) of the hemoglobin of the 


food. W. Dz. H. 


Digestibility of Meadow Hay, Bean, Barley, Swedes, and 
Rice Meal. By F. Lenmayn and J. H. Voce. (Bied. Centr., 20, 
12—19; from Journ. Landw., 38, 165).—The experiments were 
made with two sheep, under similar conditions to the previous ones. 
The feeding during the six periods of the experiments was as 
follows :—Period No. 4, meadow hay. No. 1, hay and beans. Nos. 
2,5 and 6, hay and beans with swedes, rice meal, and barley respec- 
tively. No. 3, hay, beans, barley, and swedes. The amounts and 
composition of the foods and of the feces of the six periods for each 
sheep are given in tables. The following table shows the average 
percentage amount of dry substance, and of the various constituents 
digested. 


Dry Crude Crude Non-nitro- 
matter. protein. ; ‘ fibre. | genous extract. 


62°24 53 °36 “9: , 60°71 67 °68 
80°02 88 *64 *05 | 88 ‘76 


96 °28 62°26 3° 2-60 | 100-0 99 05 
Rice meal...| 66°02 44°45 15 | 10: 34°37 83 84 
Barley 90 -80 63°17 “i 100 ‘0 96°16 


The co-efficients for swedes are new. Those of hay and beans agree, 
on the whole, with the means in Wolff’s tables. A slight error was 
made in the case of the crude fibre of beans. The negative result is 
explained by too high a coefficient having been found fore hay. 
Barley and rice meal show greater differences from the numbers 
previously found. But the authors consider that, as regards barley, 
their numbers are nearer the truth than those obtained by Maercker 
and Schulze (Journ. Landw., 1875, 133), who tested barley against 
hay (the nutritive ratio being 1 : 8°4). In the case of rice meal, the 
authors have less confidence in their own results, inasmuch as the 
high percentage of fat in Period 5 may have been prejudicial to the 
relatively young animals. 

Tables showing the amounts of water consumed during the experi- 
ments, and the amounts of urine produced, are given in the original 
paper. 

The gain in the weight of the two sheep during the 84 days the 
experiments lasted was 0°20 and 1°45 kilo. The results show that a 
sheep of the South Hanover district, weighing about 31°5 kilos. 
requires, at a temperature of 10°1°, the following es of food- 
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constituents to retain its original condition :—Protein 74:1, fat 88, 
crude fibre 70°5, non-nitrogenous extract 301°4 grams. 

With regard to the value of cellulose, the results of the experiments 
do not indicate any difference between it and the readily soluble 
carbohydrates as regards the saving of proteids. N. H. J. M. 


Chemical Theory of the Coagulation of the Blood. By M. 
Arruus and C. Pacis (Compt. rend., 112, 241—244).—If the soluble 
calcium compounds in blood are precipitated by adding an alkaline 
oxalate, the coagulation of the blood is prevented, but can take place 
if a soluble calcium salt is added. The action of the oxalates is quite 
different from that of such salts as sodium sulphate, magnesium 
sulphate, &c. The fibrinogen of the blood is not precipitated, and 
undergoes no change. From these facts, and the results obtained by 
previous observers, the authors conclude that under the influence of 
the fibrin ferment, and in presence of calcium salts, the fibrinogen of 
the blood plasma is decomposed into two substances, namely, an 
insoluble, calciferous compound, fibrin, and a soluble compound, 
globulin, which coagulates at 64°. C. H. B. 


Destruction of Sugar in Blood. By R. Léprve and Barra, 
(Compt. rend., 112, 146—148; compare Abstr., 1890, 1172).—The 
activity of the glycolytic ferment in the blood of the dog increases as 
the temperature rises from 15° to 54°, but at the latter point it 
suddenly stops, although the physical condition of the blood does not 
differ appreciably from that at 52°, a temperature at which the ferment 
is very active. 

At 39°, the defibrinated blood of a dog loses more sugar in winter 
than in summer, and it follows that the ferment is either more active 
or is present in greater quantity. 

At 39°, the blood from the portal vein loses much more sugar than 
the blood from the splenic vein and from the arteries under identical 
conditions, the difference being at least 20 per cent. It follows that 
the ferment is excreted from the pancreas, not only by the lymphatics 
of the pancreas, but also in considerable quantity by the venous 
rootlets. 

Even in a dog deprived of its pancreas, the destruction of the sugar 
did not cease, although reduced to about one-sixth of its normal 
amount. It would seem, therefore, that the ferment is derived from 
other organs as well as from the pancreas. C. H. B. 


Muscular Work and Proteid Metabolism. By D. N. Paroy 
(Lab. Reports, College of Physicians, Edin., 3, 241—249).—The 
question of the influence of muscular work on proteid metabolism has 
been recently reopened by Argutinsky (this vol., p. 350) and Krum- 
macher (ibid., p. 479). They found an increase in proteid metabolism 
sufficient to account for no less than 75 to 100 per cent. of the amount 
of energy required to raise the weight of the body to the height 
ascended. These experiments were, however, unsatisfactory, as the 
work of forward progression, the movement of the arms, and the 
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increased respiratory efforts are all left out of account. Both men, 
moreover, were on insufficient diet, and in bad condition, losing 
weight throughout the experiments. Munk also concludes from 
similar considerations that their results are of no value (Centr. Med. 
Wiss., 1890, 738). Hirschfeld (Virchow’s Archiv, 121, 501) has 
recently published three similar experiments ; his diet was sufficient, 
and no increase of the excretion of nitrogen followed muscular work. 
In the present experiment, the diet was simple and carefully 
analysed, the work done consisted in raising a weight, and to this 
must be added a certain amount of walking exercise which is allowed 
for on the data given by Marez and Demeny (Compt. rend., 101, 905). 
With a slight amount of work, no increase occurred in the excretion 
of nitrogen ; but when the work done was increased, especially after 
periods of comparative rest, the output was certainly increased. 
Thus the excretion of nitrogen on the four days preceding the work 
amounted to 60°144 grams, on the four days following the exercise to 
613678, showing an increased excretion of 1°223 grams, equivalent to 
7°949 grams of albumin, which is equal to 32°55 calories, or 13833°75 
kilog. metres, or 85 per cent. of the energy required for the muscular 
work of ascending the stairs and raising the weight. W. D. H. 


Electrolysis of Animal Tissues. By G. N. Srewarr (Lancet, 
2, 1890, 1264; and Studies from Physiol. Lab., Owens College, 1, 
124—177).—It was found that practically the whole of the conduc- 
tion in animal tissues is electrolytic, and the electrolytes are princi- 
pally the mineral salts, changes in the proteids being produced by 
secondary electrolytic actions. In simple proteid solutions, conduc- 
tion occurs with great difficulty if salts are absent or present in small 
proportions. The effects on the proteids themselves in saline solu- 
tions vary somewhat with the current density. Alkali-albumin is 
formed at the cathode, and acid-albumin at the anode; whilst in 
solutions of coagulable proteids there is also coagulation at the latter 
pole. With a strong current, the proportion of coagulated proteid to 
acid albumin is greater than with a weak current. 

It was found that in bile and urine the conduction there also was 
chiefly due to electrolysis in the mineral, and not the organic, sub- 
stances in those secretions. In blood, changes in the proteids occur 
similar to those just mentioned. There is also a formation of acid- 
hematin (mixed with or preceded by methemoglobin with certain 
strengths of current) and of alkali-hematin at the anode and 
cathode respectively. There is no evidence that hemoglobin or any 
of its derivatives can act as an ion. 

In muscle, the nuclei become apparent, and the sarcous substance 
granular at the anode; this is the appearance always produced by a 
weak acid. At the cathode, the fibres become more homogeneous. 
The chief chemical changes in the proteids are an increase in the 
neutralisation precipitate of the aqueous extract, and a corresponding 
decrease of the globulin. At the anode, the neutralisation precipitate 
is increased, but the amount of globulin is more than correspond- 
ingly diminished, because part of this proteid is coagulated. The 
effects of electrolysis on the salts of the muscle were studied by estimat- 
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ing the ash. Striking changes were found to occur which, if pro- 
duced within the living body, would profoundly modify nutrition. 
The antiseptic action of the current was studied in the case of 
micro-organisms, and it was found to occur chiefly, if not entirely, 
around the anode. An attempt is made to connect this knowledge 
with the application of electrolysis in surgery, and a further com- 
munication on the physiological aspects of the question i ee 
es 


Human Bile. By D. N. Paron and J. M. Batrour (Lab. Reports, 
College of Physicians, Edin., 3, 191—240).—The bile was collected 
from a woman who had had the operation of cholecystotomy per- 
formed for impacted gall-stone. The bile had a brownish-orange 
colour when fresh: it turned green after standing. It had an alkaline 
reaction, The urine was also collected daily, and the total nitrogen 
determined ; its colour was usually high, and due to normal urobilin. 
Indican was abundant on several occasions. The feces varied in 
colour from clay-white to slate-grey ; they were offensive, and con- 
tained no biliary constituents. The nitrogen and fat in them were 
occasionally estimated. The following is the average of six quanti- 
tative analyses of the bile :— 


Ether extract (cholesterol, lecithin, fat) .... 0°075 per cent. 
Alcohol extract (bile salts, soaps, and some 
pigment) 
Mucin, pigments, and other organic substances 
insoluble in ether or alcohol 
Inorganic salts, insoluble 
- soluble 


Estimations of certain individual constituents gave the following 
results :— 


Glycocholic acid 
Taurocholic acid 


The following are the general conclusions drawn from this case 
relating to the physiology of bile secretion :— 

1. The amount secreted varies greatly under the influence of many 
factors. 

2. The introduction of biliary constituents within the alimentary 
canal has not so great an effect in increasing the bile flow as experi- 
ments on dogs would indicate. 

3. The quantity of bile and of its solid constituents has probably 
been over estimated by previous observers. 

4. The taking of food has no immediate effect in accelerating the 
flow of bile. 

5. The flow of bile varies much during the 24 hours, being highest 
about midday, and lowest in the early morning. 

6. The greatest amount of solids is produced in the liver during the 
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night. This is chiefly due to the organic constituents, the inorganic 
salts remaining fairly constant. 

7. The amount of bile varies with the amount of fluid ingested. 

8. The activity of metabolism has a distinct effect on the amount 
of bile solids produced, but not on the flow of bile. 

9. Fever produces a marked and immediate fall both in the amount 
of bile and of its essential constituents. The mucin and inorganic 
salts remain unaltered. 

10. Of the drugs used, sodium salicylate and calomel were most 
active in increasing the biliary flow: ox bile less markedly so. 

11. The bile plays some part in promoting absorption of fat, but 
not on that of proteids and carbohydrates. 

12. The pressure under which bile is secreted is higher than the 
blood pressure in the capillaries of the liver. 

13. The bile is doubtless an excretion rather than a secretion, for 
its only digestive action (that on fats) is not very important, 70 per 
cent. of the fat ingested being absorbed when no bile enters the in- 
testine. The constituents of the bile which are discharged per 
rectum come probably from the blood corpuscles; a correspondence 
between the amount of bile solids produced and the nitrogen excreted 
in the urine supports the view of their close connection. 

W. D. H. 


Oxyhemoglobin in the Bile. By R. Srern (Virchow’s Archiv, 
123, 33—43).—Wertheimer and Meyer (Abstr., 1889, 636) and 
Filehne (Virchow’s Archiv, 117, 415) have described certain poisons 
which cause the appearance of oxyhemoglobin in the bile. In the 
present research, care was taken to avoid admixture of the bile with 
blood from operative procedures, and also by examining the bile 
either while the animal was alive or immediately after death, to avoid 
a source of error pointed out by Wertheimer and Meyer, which con- 
sists in the fact that some hours after death some blood pigment 
diffuses into the gall bladder. In the case of human beings, in which 
many observations were made, it was not so easy to avoid this latter 
source of error, though the post-mortem examinations were per- 
formed as soon as possible after death. 

The previous observers named found that the hemoglobinocholia 
which they were able to produce by aromatic drugs in rabbits was 
not found to occur under the same conditions in dogs. It is here 
suggested that this may be due to a difference in the readiness with 
which hemoglobin is decomposed in different species of animals 
(compare Kriiger, Abstr., 1838, 510). 

The chief experiments in the present research consisted in injecting 
small quantities of oxyhemoglobin into the circulation of rabbits, 
and observing when it was discharged into the bile and into the urine. 
The following table gives the mean results :— 
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Hemoglobin in 
Quantity of hemoglobin injected r A ~ 

per kilo. of body weight. Bile. Urine. 
0°468 gram. Present. Present. 
0-073 ~—C,, Present. Traces present. 
0-061 ,, Present. Absent. 
0°059 Present. Absent. 
0°025 Traces present. Absent. 
0-019 , None present. Absent. 


In other words, small quantities of hemoglobin appear in neither 
secretion as such, being changed into bile pigment ; larger quantities 
readily pass into the bile, usually some hours after the injection, and 
still larger doses are necessary to produce hemoglobinuria. Sub- 
cutaneous injections of hemoglobin solutions produce the same 
change, but larger doses are necessary than when it is administered 
intravenously. 

The application of this knowledge to pathology depends on the 
fact that certain micro-organisms, like the Bacillus anthracis and the 
bacillus of diphtheria, have the power of liberating hemoglobin in 
the circulation, and in rabbits oxyhemoglobin was found in the bile 
though not in the urine after infection with these pathogenic 
microbes. 

The bile of a large number of corpses was then examined, and in 
cases of diphtheria, typhoid, and empyema the blood pigment was 
constantly found in the bile. In other pathological conditions, tuber- 
culosis, scarlet fever, apoplexy, &c., oxyhemoglobin was sometimes 
found; but in all cases the source of error previously alluded to 
could not be excluded. W. D. H. 


Increased Output of Nitrogen in Cerebral Hyperthermia. 
Fever, and Artificial Overheating. By P. Ricurer (Virchow’s 
Archiv, 123, 158—165).—A careful comparison of three conditions 
was made in connection with the question of nitrogenous excreta and 
its relation to increased body temperature. The three conditions 
were: (1) the febrile state, associated with nervous injuries in which 
presumably the mechanism that normally regulates the body tempera- 
ture is deranged; (2) continued fever; and (3) artificial heating of 
the body so that the body temperature is raised. In all three cases 
there was an increased output of nitrogen in'the excreta as well as 
increased gaseous exchanges (intake of oxygen and output of carb- 
onic anhydride) in the lungs. The general, far sweeping conclusion 
drawn is that, as in artificial overheating, so also in nervous hyper- 
thermia, and, to a certain extent, in all fevers, and especially in some 
forms of fever, the increased production of heat (due to an increase 
of metabolic changes) is the result and not the cause of the elevated 
body temperature. W. D. H. 


Excretion of Balsams in the Urine. By R. Srocxman (Lab. 
Reports, College of Physicians, Edinburgh, 3, 65—69).—The research 
carried out on human beings and rabbits with the four balsams of the 
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British Pharmacopoeia (balsam of Peru, balsam of Tolu, prepared 
storax, and benzoin) is of interest, as use is made of these drugs in 
the treatment of tubercular disease, and nephritis is said to have been 
set up in certain cases as a result. It was found that balsam of Peru 
caused no disturbance of the kidneys, but the urine (if the dose given 
is large) gives a precipitate with nitric acid, asif albumin was present. 
The precipitate is, however, soluble in alcohol and in excess of acid, 
and no doubt it consists of the resin of the balsam, probably in com- 
bination with glycuronic acid. Prepared storax, which is used in 
the treatment of scabies as an ointment, causes a similar condition, 
which was mistaken by Unna (Virchow’s Archiv, 74, 424) for albu- 
minuria. Treatment with benzoin gave no positive results as, owing 
to the difficulty of dissolving it in suitable menstrua, it was im- 
possible to give large doses. The same may be said for balsam of 
Tolu. In all cases, the urine contained a large excess of hippuric 
acid. W. D. H. 


Hematoporphyrin in Urine. By E. Sauxowsxkr (Centr. med. 
Wiss., 1891, 129—130).—Three cases are briefly described of women 
patients who passed a dark pigment in their urine. The pigment was 
found to be hematoporphyrin, which was separated as a calcium 
compound; MacMunn (Proc. Physiol. Soc., 1890, 13) and Ranking 
and Pardington (Lancet, ii, 1890, 607) have recorded similar cases. 
In the present instances, the phenomenon is attributed to the fact that 
sulphonal was being taken as a drug at the time. W. D. H. 


Unusual Pigment in Urine. By V. Hartey and 8. Torup (Brit. 
Med. J., ii, 1890, 1169—1170).—Two cases are recorded of women 
who suffered from grave nervous symptoms (insomnia, coma, &c.), 
ending in death. They were treated with sulphonal and chloral, and 
passed urine of a port wine colour. The urine contained no albumin, 
sugar, bile, or blood. The abnormal urinary pigment is believed to 
be a precursory state of the normal urinary pigment, in fact, merely 
a less highly oxidised stage of it. W. D. H. 


Note by Abstractor.—From the spectroscopic appearances described, 
and the general characters of the urine, there can be but little doubt 
that these were cases of hematoporphyrinuria (see preceding 
abstract). 


Physiological Action of Saline Solutions and Various Drugs. 
By R. Heinz (Virchow’s Archiv, 122, 100—124).—In the investiga- 
tion of the physiological action of drugs, it is often necessary to 
dissolve these in saline solutions before introducing them subcutane- 
ously or intravenously into the body of an animal. The strength of 
the saline solution used is by no means unimportant. It is especially 
unadvisable to use concentrated saline solutions, as it is found that 
strong solutions of sodium chloride, the salt chiefly used, produce 
changes in the blood, especially in its coloured corpuscles, and 
changes of the nature of inflammation, infarction, and hemorrhage 
in the alimentary canal and elsewhere. For subcutaneous injection, 
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more than a 5 per cent. solution of sodium chloride should be avoided, 
and for intravenous injection, “isotonic” solutions, or solutions but 
slightly hyperisotonic, should be employed. 

Figures are given of the effect of a number of organic substances, 
chiefly derivatives and compounds of phenylhydrazine, on the red 
corpuscles of cold- and warm-blooded animals. The phenylhydrazine 
derivatives make the blood a brownish-green colour; spectroscopic- 
ally, the bands of methemoglobin are seen, the red corpuscles are 
shrunken; in the nucleated corpuscles of cold-blooded animals, the 
nucleus becomes oval, and the pigment collects around it in the same 
manner as when the corpuscles are treated with boric acid. In the 
non-nucleated red corpuscles of mammals, a brightly refracting 
globule is exuded, which adheres to the shrunken corpuscle, and is 
stainable a deep violet by methyl-violet. : 

With another category of organic substances (ammonia, diamines, 
hydroxylamine, amines, and amidines of the fatty and aromatic 
groups of compounds), the changes are somewhat different. The 
most characteristic change in nucleated red corpuscles is the appear- 
ance within them of numerous clear granules looking like vacuoles; 
these can be squeezed out of the corpuscles, and are found to be 
stainable by Bismarck-brown, and soluble in dilute hydrochloric acid, 
but not in dilute acetic acid, or in alcohol. In the non-nucleated 
discs of mammals, these little bodies are not formed, but the discs 
become mis-shapen and lose the greater part-of their pigment in 
time. 

The physiological action of pyridine is similar to that of piperidine, 
except that it acts more energetically. They both produce paralysis of 
the motor nerves, by their effect on the motor centres; there are also 
destructive changes in the blood corpuscles, and paralysis of the 
heart, especially in pyridine poisoning. 

Quinoline and decahydroquinoline have analogous actions; they 
lead to a paralysis of central origin, a loss of excitability in the motor 
nerves, leaving the sensory nerve-endings and muscular substance 
almost intact; and, moreover, as with pyridine and piperidine, the 
non- -hydrogenated substance quinoline is more powerful than the 
hydrogenated substance decahydroquinoline. ~ W. D. H. 


Physiological Action of Antipyretics. By P. Ricurer (Vir- 
chow’s Archiv, 123, 118—138).—The antipyretic action of kairine 
on animals with normal and febrile temperatures was investigated 
by calorimetric methods. The main result of the experiments is 
that the drug acts on the regulating mechanism which under normal 
circumstances keeps the body temperature at a fixed level. This is 
affected in the same manner, but with different degrees of intensity 
in normal and in febrile animals. The increase in the amount of 
heat lost is secondary, that is to say, it is dependent on the adjust- 
ment of the regulating apparatus; it is a means which assists the 
lowering of the body temperature, but is not the only cause of the 
antipyretic action of the drug. W. D. H. 
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The Souring of Cream. By V. Srorcy (Bied. Centr., 20, 
48—59; from Tidskr. f. Landék., 1890, 352—416).—In order to 
ascertain the causes of certain defects in butter, especially “ oily” 
butter, several samples were submitted to bacteriological analysis. 
The attempts to isolate an organism which produced the “ oily” 
taste in butter were unsuccessful, but numerous fungi were found in 
butters with this defect, which were not found in others, and it is 
probable that these fungi are injurious. With regard to “ tallowy” 
butter, a definite organism was found; it coagulates milk much as 
the usual souring-bacterium, which it also resembles in size and form. 
The turnip taste which butter sometimes has, although made from 
the milk of cows which receive no turnips in their food, is also prob- 
ably due to a special micro-organism. 

Tables are given showing the percentage numbers of defective 
butters under the headings “oily,” “bitter,” and batters with a 
“burnt taste,’ produced under a different systems of dairying. 

In order to sterilise milk, heating at 107° for 5—10 minutes is not 
sufficient. Even a temperature of 120° for 10 minutes was in one 
case found not to have sterilised the milk; a pure cultivation of a 
small bacillus was obtained, whose thick, egg-shaped spores had 
resisted the high temperature. ° 

Milk heated at 70° acquires a strong odour and taste. By discon- 
tinuous heating at this temperature, sterilisation may be effected. 

Attempts were made to isolate a souring bacterium which produces 
the pure aromatic odour which well soured cream has. Bacteria 
were isolated from soured butter milk, and from two samples of 
butter, but the bacteria produced either only a slightly aromatic 
taste or none at all, although they all produced the right consistence 
and a pure acid taste. 

Cream and butter from a farm distinguished for very aromatic 
butter were next tried, and the souring bacteria isolated. Of these, 
two (both from cream) were found always to produce the distinct 
aromatic taste. The one (No. 18) which also produced an especially 
agreeable, mild and pure acid taste was further examined, and is no 
doubt one source of butter aroma. On gelatin plates it forms small, 
pure white colonies which show a somewhat oval form. The tempera- 
ture most favourable to it, is somewhat higher than that usually 
employed in dairies for souring. In shape, size, and mode of growth, 
the bacterium is in many respects similar to Pasteur’s ‘‘ ferment 
lactique”; but the power of motion, which the author’s bacterium 
possesses, shows that it is not identical with Pasteur’s ferment. The 
virulence of most of the souring bacteria is much weakened when 
they are kept in the same milk, but at once returns when the pure 
cultures are repeatedly inoculated in fresh milk. Souring bacteria 
which lose their virulence in one or two months when kept in the 
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usual way may be kept more than a year when finely powdered 
calcium carbonate is added to the nutritive solution. 

The amount of acid produced in milk by various souring bacteria 
was determined, and the results are given in tables. The difference 
in the acidity produced by the different bacteria was only slight; 
but the bacterium which also gives rise to the aromatic taste, &., 
gave the least amount of acid. The greater part of the acid was 
formed in the first 24 hours, and the production ceased after six days. 
It was found that a loss of 0°656 per cent. of milk-sugar corresponds 
with a production of 0°635 per cent. of lactic acid. No evolution of 
gas ever took place. 

The souring bacterium (No. 18) is capable of producing in milk- 
sugar solutions, free from fat and proteids, and containing only a 
little peptone, the same aromatic taste which it gives rise to in milk 
or cream, so that the opinion, sometimes expressed, that this taste is 
due to volatile acids formed from butter fat, is erroneous. 

The author proposes that in practice, fresh souring material should 
be prepared daily by means of pure cultivations. The danger of the 
contamination of butter with pathogenic bacteria would thus be much 


lessened. N. H. J. M. 


Assimilation of Mineral Salts by Green Plants. By A. F. W. 
Scuémpger (? A. F. W. Scuimper) (Bied. Centr., 20, 69—70; from 
Flora, 73, 207).—The nutritive salts of the soil do not at once reach 
the parts of the plants where they are wanted, but are generally 
stored up in the root stems and in the woody parts of the above- 
ground stems. The seeds contain the salts, especially phosphates, as 
organic compounds, which are, however, during germination, again 
split up. The power of plants of storing mineral substances differs 
much qualitatively as well as quantitatively. The object of lime is 
to convert the poisonous potassium oxalate, which is found in con- 
siderable amount, into calcium oxalate. The assimilation of nitric 
acid takes place in the green cells. Nitrogen migrates chiefly in the 
form of amides and amido-acids, which can be detected in the leaf 
parenchyma, N. H. J. M. 


Influence of Internal Causes on the Presence of Starch 
in Leaves. By E. Mer (Compt. rend., 112, 248—251).—The accu- 
mulation of starch in leaves of the Conifere is not dependent on the 
intensity of the illumination that particular leaves have received. In 
the case of the pines, firs, and Epicee, it is greatest in April and May ; 
from June to mid-August the quantity is greatest in the young leaves, 
and is almost entirely localised in that face of the leaf which is in 
shadow. Sometimes the leaves in the shade contain more starch 
than those which are most exposed to sunlight. From the middle of 
August to the end of September, the quantity of starch in the Jeaves 
varies greatly with the species, but is always very low. In October 
the quantity is still low, but under favourable conditions of light 
increases somewhat, its distribution being very irregular. The quan- 
tity of starch that can accumulate in the leaves is determined by the 
ratio of the rate at which it is formed to the rate at which it is used 
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up by the plant, also by the ease with which it can migrate into other 
parts of the plant, and by other causes at present not clearly made 
out. C. H. B. 


Action of the Diastase Ferment on Starch Grains within the 
Plant. By G. Kraspe (Bied. Centr., 20, 61—63; from Jahrb. wiss. 
Bot., 21, 520).—As opposed to the view that the diastase ferment 
penetrates into the substance of the starch grain, and extracts it like 
an acid, the author considers that even in the cases where channels 
are found in the grains, the starch remains unchanged outside the 
hollows which are formed. The particles of ferment consist, not of 
molecules but of groups of molecules, much too large to penetrate 
between the starch mycelle. Diffusion and other experiments indi- 
cate that diastase has not the power of migrating from cell to cell, but 
it must always first be formed at its place of action. Attention is 
drawn to the sweetening of potatoes, which is caused by the activity 
of the protoplasm, and the using up of the sugar being only very 
slight at 0° to 6°, whilst the action of the diastase in converting starch 
into sugar continues, and causes an accumulation of sugar. 

It is concluded that the action of diastase is a chemical and physical 
one, comparable with the action of solvents on crystals. 


N. H. J. M. 


Formation of Phloroglucinol in Plants. By T. Waace (Chem. 
Centr., 1890, ii, 1017—1018; from Pharm. Zeit., 35, 694).— 
The author considers that the starch is converted in plant life 
into a monose, 1 mol. of water being absorbed. On the other 
hand, monose may lose 1 mol. of water forming starch, or 3 mols. 
of water forming a secondary, or pseudo-phloroglucinol, which 
forms a triovime, CsH,(NOH);. The author has experimentally 
proved that dextrose is converted in the leaf into normal phloro- 
glucinol, by placing one end of a leaf strip (cut through so that the 
liquid can enter the veins) in water, and the other in a solution of 
grape sugar. It was kept in the dark for six days, after which period 
ploroglucinol was found in the water. Moreover, phloroglucinol 
was not found in the chlorophyll, but only the cell-sap, and prin- 
cipally at those parts where the life-process was most energetic. 
The author considers that phloroglucinol combines with 1 mol. of 
carbonic anhydride, forming phloroglucinolcarboxylic acid, 


C,H.(OH),;-COOH, 


and that 2 mols. of this part with 1 mol. of water, forming diphloro- 
glucinoldicarboxylic acid. 

The author does not consider that phloroglucinol is a food to the 
plant, since, in autumn, when the leaves fall, it remains in them, and 
does not recede with the nitrogenous substance and the starch into 
the stem; on the other hand, he does not consider it a true excretory 
substance, since from it several substances, such as ethereal oils and 
sugary juices, are formed. From phloridzin, by the action, first of 
acid, and then of alkali, the author obtained glucose and phloretin, 
and from the latter, phloroglucinol and phloretic acid; and by similar 
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means he cotained from quercitrin, isodulcitol and quercetin; and 
from the latter, phloroglucinol and quercetic acid. J. W. L. 


Presence and Function of Sulphur in Plants. By Berrsenor 
and G. Anprfi (Compt. rend., 112, 122—125).—The plants investi- 
gated were Sinapis alba, Camelina sativa, Allium cepa, Lupinus alba, 
Urtica dioica, Tropevlum majus, Avena sativa, the total sulphur, 
sulphates, organic sulphur, and volatile sulphur being determined in 
the seed, and in the plant during germination, flowering, and fructi- 
fication. In the case of Sinapis alba, these determinations were made 
separately in the stalks, leaves, and other parts of the plant. 

The total quantity of sulphur increases continually from germination 
to inflorescence, but the relative quantity is about one-third higher in 
the earlier stages of growth. The organic sulphur reaches a maximum 
when the plant is in flower, and afterwards decreases. Since organic 
sulphur is found in the roots, especially during the time of flowering, 
it is probable that the sulphur is not absorbed from the soil entirely 
in the form of sulphates. The proportion of the two forms of sulphur 
in the seeds varies considerably in different species. The final reduc- 
tion of the proportion of organic sulphur is due partly to elimina- 
tion in the form of volatile compounds, and partly to reoxidation 
during fructification. C. H. B. 


Fats obtained from the Fungi Lactarius vellereus and L. 
piperatus. By Gérarp (J. Pharm. [5], 23, 7—12).—The fats 


yielded by these plants are chemically identical. They were found to 
contain oleic and stearic acids, both in the free state and combined as 
glycerides; the volatile acids, formic, acetic, and butyric; some, 
cholesterol and lecithin. The cholesterol does not differ from animal 
cholesterol, and appears to be identical with ergosterin obtained by 
Tanret from ergot of rye. J. T. 


Constituents of the Seed Pods of Pisum sativum and 
Phaseolus vulgaris. By A. Likiernik (Ber., 24, 187—188).—A 
compound has been isolated from the seed pods of Piswm sativum 
which agrees in properties with phytosterol. 

From the seed pods of Phaseolus vulgaris, a mixture of two sub- 
stances is obtained, which may be separated by fractional crystallisa- 
tion from dilute alcohol ; the more insoluble is termed paraphytosterol, 
the other phasol. 

Paraphytosterol belongs to the cholesterol group, and crystallises 
with 1 mol. H,O in broad, lustrous plates melting at 149—150°. In 
chloroform solution, the rotatory power is [«]p = —44°1°; the formula 
appears to be CHO, or C..HyO. 

The benzoate crystallises from ether in dull, thin prisms. 

Phasol, C,sH,O, crystallises in small, lustrous, anhydrous plates, 
melts at 189—190°, and has a rotatory power [a]p = +30°6°; on 
treatment of a chloroform solution with sulphuric acid, a purple-red 
coloration is produced. Phasol appears to belong to the same homo- 
logous series as cupreol and quebrachol. J. B. T. 
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Root Nodules of the Pea. By A. Prazmowski (Landw. Versuchs- 
Stat., 3'7, 161—238, and 38, 5—62).—The first paper commences 
with a review of the results of other investigators, and of the views 
held by them regarding root nodules. Schindler (Bot. Cenir., 18, 84) 
was the first to suggest that the nodules might be symbiotic forma- 
tions between the leguminous plant and soil organisms. Brunchorst 
(Ber. bot. Ges., 3) considers the nodules to be normal formations, in 
which albuminous substances in the form of bacteroids are accumu- 
lated; that the bacteroids serve the plant in some way, and that 
when they have performed their service they are resorbed by the 
plant. These views, which are generally accepted, are founded on 
microscopical observations only. Beyerinck (Bot. Zeit., 46) succeeded 
in cultivating in artificial media, bacteria obtained from the nodules 
of several Leguminose, and concluded that these bacteria give rise to 
the production of nodules ; and further, that the bacteria within the 
nodules, after increasing in numbers, become converted under the 
influence of the cell plasma into bacteroids (that is, metamorphic bac- 
teria), which have lost the power of propagation, and which are finally 
resorbed by the plant. 

In the author’s first experiments (1885), peas and beans were grown 
in rich garden soil, in the same soil sterilised, and in the sterilised 
soil with the addition of garden soilextract. Nodules appeared in the 
roots of all the plants except those of the sterilised and non-infected 
soil. Other experiments, in which the same plants were grown in 
washed sand, under different conditions as regards sterilising, &., 
gave similar results. Pure cultivations of the nodule organisms 
were then made, and peas grown in sterilised sand infected with 
them ; in every case numerous nodules were produced. The bacteria, 
when in contact with the cell plasm of the roots, undergo successive 
changes ; first, they assume the forked shape of the bacteroids; at a 
later period the substance of the bacteroids is found to contain 
strongly refractive grains (Lundstroem, Bot. Centr., 33, and Beyerinck, 
Bot. Zeit., 1888, 735), which are shown by their behaviour towards 
reagents to have the properties of proteids. This albuminous 
substance is subsequently resorbed by the plant. But only a portion 
of the bacteria undergo these changes; others multiply, and on the 
death of the plant, or when the nodule is injured by insects, &c., 
return in increased numbers to the soil. The production of the 
proteids and their resorption by the plant indicate that the 
bacteria are of use to the plant in supplying certain necessary food- 
constituents. It was observed that the nodules of plants growing in 
rich soil retain their freshness and red colour to a much later period 
than those of plants growing in sand. 

The second paper commences with an account of the different ideas 
held regarding the biological meaning of the root nodules. Whilst 
Woronin, Ericksson, Kny, Frank (1879), and Prillieux held them to 
be a kind of disease, all other investigators associated the existence of 
the nodules with the fact that leguminous plants have the power of 
acquiring nitrogen from sources which are not available to other 
plants. De Vries, on the strength of microscopical observations, 
assumed them to be organs in which nitrogenous compounds taken 
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up by the leaves and roots are converted into proteids, a view 
also held by Schindler (J. Landw., 33). According to Brunchorst 
(loc. cit.), the nodules convert the organic matter of the soil into 
proteids ; inorganic nitrogen compounds are assimilated by the 
plant without their intervention. Tschirch (deut. landw. Presse., 
1886) thinks the nodules store up albumin which is afterwards 
required by the plant when ripening. He attributes the enriching 
of surface soil in nitrogen by the growth of leguminous plants to the 
bringing up of subsoil nitrogen collected in the root-nodules. The 
author next discusses Hellriegel’s results, which he accepts, as far as 
they go, whilst maintaining that some of his conclusions, which may 
be correct, cannot be considered as final without farther evidence. In 
the author’s experiments, sterilised sand was used, and great care was 
taken to maintain the state of sterilisation throughout the experi- 
ment. The plants were infected with pure cultivation of nodule- 
bacteria, grown in non-nitrogenous nutritive solutions. The pots 
had well-fitting covers, with four holes: a centre hole for the plant, 
and three others, into which glass tubes were cemented for supplying 
natritive solution and sterilised air. One of the chief points of 
interest during growth was the observation that about 2—3 weeks 
after sowing the infected plants became unhealthy-looking, as com- 
pared with the non-infected plants; but after the fifth week, the 
infected plants became the stronger, and from this time to the end of 
the experiment remained healthy. In the water-culture experiments 
described below, it was found that the unhealthy period in the growth 
of the infected plants was coincident with the first appearance of 
nodules, and that the period of renewed vigour was coincident with 
the first emptying of the nodules. Returning to the sand-culture 
experiments, nodules were found in the roots of all the infected 
plants, and vice versé. The sand was examined at the end of the 
experiments, to ascertain whether other organisms than those added 
had got in. It was found that in the first series of experiments (pots 
1 to 4 in table), owing to some defect, all the pots contained foreign 
organisms. In the second series (pots 5 to 9), the sand of pots 5, 6, 
and 8 remained free from foreign organisms, and that of 3 and 5 con- 
tained only a mould-fungus as impurity. There were fewer nodules 
where nitrate was applied than where not, but the nodules in the 
nitrate pots were better formed than the others. 

The following table shows the amount of produce and the initial 
and final amounts of nitrogen in the sand culture experiments :— 
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Nitrogen. 


Above 
ground | Roots. 
7 ait’, 


Whole 
plant. 


. Not infected; 
nitrate......| 4°6310 106°7 |0°012| 0°1263 | 00080 | 0°1348 


. Infected ; nitr- 
ate. 6°0486 | 112°0 |0-°012| 0°1688 | 0:0162 | 0°1850 
. Not infected . 1°1660 97°7 |0°012)| 0°0090 | 0 -0042 | 00132 
. Infected.. 3°5445 | 109°3 |0°012)| 0°0680 | 0°0146 | 00826 
. Not infected ; ; 
nitrate......| 3°5492 | 103°2 |0°009| 0°0827 | 00065 | 0 -0892 


4 wd nitr- 

5°2380 | 108°6 |0°009| 0°1445 | 0°0134/|0°1579 
a Not infected . 0 °4124 36°4 |0°009' 0°0051 | 0°0021 | 0°0072 |—0-0018 
. Infected. . 2 °4755 92°0 |0:009| 0°0485 | 0°0098|0°0583! 00-0498 
1 °6324 69°8 |0°009 | 00319 | 0°0078 | 0°0397| 0:°0277 


The water-culture experiments were made especially to test the 
accuracy of Brunchorst’s view, that in water-culture the nodules have 
no function, an opinion which Hellriegel was also inclined to adopt 
(Zeits. Ver. Riibenzuck.-Ind., 1888, 172). The results (water-culture) 
of the experiments do not support this view, being similar to those of 
the sand-culture experiments, although the assimilation of nitrogen 
was less than in sand. The numerical results are as follows :— 


Nitrogen (grams). 
Length 
.. # | of stem 


(grams). (em.). | Total 
produce. 


. Not infected ; nitrate 0°1746 
. Infected; nitrate... 0°1436 
. Not infected ; nitrate f , ‘ 0°1914 


no nitr- 
0 *0090 0 0000 


| 
. Infected; nitrate... 5 6 . 0 +1487 


. Not infected; no nitr- 
ate. 7" ‘ ‘ 0°0085 |—0-0005 
. Infected ; no > nituate . . ‘ 0 0264 0°0174 

. 0 °0825 0 -0735 
0°0321 0 -0231 
0°0275 0 -0185 


PSS2 2 whee 


— ed 


* With regard to the pots which had nitrate, although the amount of nitrate in 
the nutritive solution is given, the exact amount of solution actually used is not. 
Moreover, the amount of nitrogen in the sand at the end of the experiment was not 
determined, so that the gain of nitrogen or loss (if any) cannot be ascertained.— 
N. H. J. M. 
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The most important conclusions are the following :— 

1. The root nodules are symbiotic formations, which derive benefit 
from the plants by obtaining nourishment from them, and are thns 
enabled to propagate themselves, and on the death of the plant to 
return in greatly increased numbers to the soil. 

2. The symbiosis is of use to the plaut by enabling it, under 
the influence of the bacteria, to feed on atmospheric elementary 
nitrogen. 

3. Inasmuch as only plants provided with nodules can acquire 
nitrogen from the free nitrogen in the air, it follows that the assimi- 
lation takes place with the intervention of the nodule bacteria. 

4, The coincidence of the recovery of the infected plant from its 
state of weakness with the emptying of the oldest nodules, taken 
together with the changes which the bacteria were found to undergo 
within the nodules, indicate that the plant only derives benefit from 
the symbiosis when it has overpowered the bacteria, and that the 
resorption of the products of the bacteria is the main cause of the 
increased production of the plants. 

5. The resorption of the bacteroids is the means by which the 
plant obtains atmospheric nitrogen. 

6. Starch is present in the nodules in considerable quantity, as 
long as they possess vitality, and is directly taken up by the bacteria ; 
it is probable that the bacteria are built up from this starch and 
elementary nitrogen. 

7. In the absence of other sources, the nodule-bacteria (in pure 
cultivations) are able to assimilate free nitrogen, although to a much 
less extent than when in symbiosis with the plant (compare this vel., 

. 353). 
: In a postscript the author criticises Frank’s paper “On the Fungus- 


symbiosis of the Leguminose ”’ (Ber. deut. bot. Ges., 7). 
N. H. J. M. 


Nitrogen Compounds in Vegetable Soils. By Berrnetor and 
G. Anpré (Compt. rend., 112, 189—195).—The authors have sub- 
jected vegetable soil to the action of acids and alkalis of various 
degrees of concentration for various periods of time. The soil used 
contained 19°10 grams of organic carbon and 1:°669 grams of nitro- 
gen per kilo., and if the nitrogen is regarded as existing in the soil in 
the form of proteid compounds, the particular soil contained approxi- 
mately 1 part of proteids to 3 parts of humous compounds. 

The action of cold concentrated aqueous potash indicated the 
existence of two groups of nitrogen compounds, one being much more 
easily decomposed than the other. The action of warm, dilute, 
aqueous potash results in a continual evolution of ammonia. In 
26 hours at 100°, the alkali made 93°6 per cent. of the nitrogen 
soluble. Practically the same result was obtained by first treating 
with alkali, and afterwards with acid, and a slightly lower result by 
the action of acid followed by alkali. It wonld seem that several 
reactions take place simultaneously under the influence of the alkali. 
The nitrogen compounds at first split up and become soluble, but 
when the action is prolonged, the soluble products gradually lose 
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nitrogen in the form of ammonia or soluble amides, and again form 
insoluble nitrogen compounds. The latter are not stable, but gradu- 
ally decompose and again become soluble. ; C. H. B. 


Volatile Nitrogen Compounds evolved from Vegetable Soils. 
By Bexruetor (Compt. rend., 112, 195—197).—Clay soils kept mois- 
tened graduaily lose nitrogen in the form of volatile products, but if 
the same soil is kept dry, the loss, although recognisable, is very much 
smaller. The nitrogen evolved in the form of volatile nitrogen com- 
pounds is greater than that evolved at the same time in the form of 
ammonia, a result contrary tc that obtained with vegetable soils. It 
is probable that the evolution of volatile nitrogen compounds is inti- 
mately connected with the life of microbes or low vegetable organ- 
isms. C. H. B. 


Formation and Properties of Humus. By P. A. Kosryrcnerr 
(Ann. Agronom., 17, 17—38 ; from T'rav. Soc. Naturalistes St. Peters- 
burg, 20, 1889).—The chief results of the author’s study of the black 
soils of Russia are discussed in this paper. The decay of vegetable 
matter is brought about by attacks of moulds and bacteria, the 
former alone causing the production of dark-coloured matters. A 
characteristic of humus is its richness in nitrogen, the humus of the 
black Russian soils containing from 4°00 to 6°65 per cent. of that 
element, whereas meadow hay contains only 1°62 per cent., and clover 
in flower 2°00. When some hay from this land (composed of Festuca 
ovina and Koeleria cristata), containing 100 parts dry matter, was 
moistened with 75 parts of water and allowed to decay under a bell- 
glass, air being injected every day, it was found that in six months 
the dry residual matter weighed only 62°25 parts. There was no loss 
of nitrogen, 1°2711 parts being found as against 1:2700 at the 
commencement, but the percentage of nitrogen had risen from 1°27 
to 2°04. Similar experiments made with oak, elm, and other leaves 
gave analogous results ; little or no ammonia is formed, and no nitric 
acid, and the loss of nitrogen is in general wil. As hay and leaves con- 
tain proteids, and these quickly decompose with production of am- 
monia, it follows that this ammonia must be reconverted into other 
forms, and this is done by the agency of the living organisms, which 
find their nourishment in the decaying matter. The nitrogen is in 
fact reconverted into proteid compounds, and not into simpler com- 
binations ; thus, of the 2°04 per cent. of total nitrogen found in the 
decomposed hay, 1°893 was present as proteid, and only 0°149 per 
cent. as amidated compounds. Ammonia and amides when formed 
serve as nutriment to moulds, in the protoplasm of which their nitro- 
gen is stored up, and this, decomposing in its turn, serves as food to 
bacteria, which still retain the nitrogen in proteid combinations. 
Sometimes, as in decaying oak leaves, the form of the leaf is 
preserved, but almost the whole structure is transformed into a 
mass of ramifying and interlacing mycelium. The soil, with its esti- 
mated 60 millions of organisms per gram, must contain much nitro- 
gen in the proteid form, and one set or other of organisms will pre- 
dominate according to variation in the conditions; thus, if soil is 
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moistened and kept under a bell-glass, masses of mould are quickly pro- 
duced throughout. In general, the first development in decaying veget- 
able matter is that of bacteria, the reaction of the medium becoming 
acid; then follows the decay of these, the ammonia produced neutralising 
the acid, and moulds growing in the neutral medium; afterwards 
bacteria and moulds develope together. Thus humus always contains 
easily decomposable matter, and consequently the rate of decomposition 
observed at any period of the decay is nearly the same. Experiments 
on the rapidity of decomposition of humus from the black soils and 
humus from soils further north, made by moistening equal weights to 
an equal extent and measuring the carbonic anhydride produced per 
diem, show that the rate of decomposition is the same in each. In 
humus produced above the water level, all trace of vegetable struc- 
ture is destroyed by the leaves being gnawed and passed through 
the bodies of earthworms, caterpillars, wireworms, &c.; under the 
water level, the vegetable structure is preserved, and peat results. 
Experiments with dead leaves pulverised by the action of these 
animals, in comparison with the same leaves not attacked by them, 
show that little or no influence on the rate of decay results from 
their action. After passing through their bodies, the organic 
matter is still fit to nourish moulds and bacteria, and when these 
have multiplied sufficiently to accumulate a fresh stock of proto- 
plasm, earthworms, &c., attack it again, and so destroy all trace of 
structure. The soil of the black lands is permeable to a small depth 
only by water, and this circumstance retards decomposition and 
accounts for the accumulation of hnmus. The decay of humus is 
fastest in the best drained and most open soils; for this reason the 
presence of clay in a soil promotes accumulation of humus. Woods 
promote drainage by loosening the soil and abstracting water, and 
hence in plantations accumulation of humus is retarded, and the 
earth becomes lighter in colour. Inferior organisms are the means of 
diffusing organic matter throughout the soil; the mycelia of fungi, for 
instance, growing on a dead root, ramify laterally, and thus carry 
organic matter a little way outward ; succeeding organisms extend 
this action, and the soil becomes darkened in proportion. The 
humic acid of the black earth is almost exclusively in combination 
with lime ; this lime is, according to the author, carried to the in- 
soluble humus as acid carbonate dissolved in water, and the acid 
carbonate is decomposed by contact with the moist humus. To the 
observation that vegetable matter is blackened under the attacks of 
moulds and not of bacteria, the author adds that some fungi have 
the power of blackening humus, but in other cases they simply change 
the reaction from acid to alkaline, when the blackening is produced 
by atmospheric oxidation, as in the similar case of pyrogallol. 
J. M. H. M. 

Economy of Phosphoric Acid in the Growth of Beetroot. 
By M. Marrcker (Bied. Centr., 20,4—11; from Magd. Zeit., 1890). 
—The object of the paper is to show the fallacy of the view that in 
the growth of beetroot heavy manuring with phosphates is necessary 
in order to compensate for the amounts removed by the crop. In the 
first place, beetroot is a crop which does not require a great amount 


ANALYTICAL CHEMISTRY. 613 


of phosphate; an average crop will withdraw from the soil 23°8 lbs. 
per acre; an average potato crop removes 28 lbs. peracre. Then, 
again, by far the greater part of the phosphate so taken up will be re- 
turned to the soil in the form of diffusion-residues, &c. As much as 
91:1 per cent. may be returned. From examples given, it is shown 
that the average actual loss of phosphoric acid, that is, the amount 
removed by the crop minus that contained in the waste products which 
are returned from the sugar works, is about 10°6 to 12°3 lbs. per acre. 
This is very nearly compensated for by keeping cattle, One beast, 
consuming 5°5 lbs. of such food as oil cake and rice meal, &c., will 
yield 50 lbs. of phosphoric acid yearly. At the rate of one beast to 
five acres, this will correspond with 10 lbs. per acre. A further 
amount of phosphates will be derived from the hay consumed. It is 
thus seen that the large amounts of phosphates usually applied are 
unnecessary. There is no evidence to show that the excess of phos- 
phoric acid has any effect on the quality of the roots. 

The usual manuring with farmyard manure gives more phosphoric 
acid than the beetroot removes, and any further amount of phos- 
phates added must be useless. ' 

Extensive experiments are being made at the author’s suggestion, 
and, until further evidence is obtained, he proposes that 17°6 lbs. of 
soluble phosphoric acid per acre should be given, except when the 
farmyard manure is preserved by phosphate gypsum. 

With regard to the preservation of farmyard manure, phosphoric 
acid should be much more extensively employed. The loss of nitrogen 
from one head of cattle in a beetroot farm may be as much as corre- 


sponds with 2°70 cwt. of Chili saltpetre ; 60°5 lbs. of phosphoric acid 
is sufficient to prevent this loss. With the average number of cattle 
(one to 5 acres), and the average loss of phosphoric acid (10°6—12'3 
lbs. per acre), it happers that for the preservation of the farmyard 
manure exactly the same amount of phosphoric acid is required as 


is contained in the beetroot products which are sold. 
N. H. J. M. 


Analytical Chemistry. 


Weighing Dried Filters. By F. Riiporrr (Zeit. ang. Chem., 
1890, 633).—The filters are dried in cylindrical vessels 75 mm. high 
and 34 mm. in diameter, with ground caps. After 30 minutes in the 
oven, the vessel is removed, capped, and allowed to cool without 
using a desiccator for exactly 30 minutes, the last 10 minutes being 
in the balance case. After collecting the precipitate, it is dried at 
100° in the funnel, and then for 30 minutes in the same way as the 
empty filter. A constant weight is very soon obtained. . 

M. J. S. 


A New Method of Estimating Uncombined Hydrochloric 
Acid in Gastric Juice. By A. Jottes (Monatsh., 11, 472—481).— 
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The fluorescence of a neutral solution of eosin is scarcely affected 
by the presence of considerable quantities of organic acids, whilst it 
is instantly removed by the addition of only a very minute quantity 
of hydrochloric acid. On spectroscopic examination, the neutral] so- 
lution of eosin shows two black bands in the blue-green portion of 
the spectrum; these bands are greatly intensified in presence of 
alkalis, but if a few milligrams of hydrochloric acid is added to the 
solution they instantly disappear, whilst they are, however, unaffected 
by the addition of several grams of lactic, butyric, acetic, or formic 
acids. 

The author makes use of the preceding facts in the following 
way :—1l c.c. of a solution of eosin (0°01 gram) in water (100 c.c.) 
is added to 100 c.c. of the solution under investigation, and the mix- 
ture titrated against aqueous alkali in a vessel with plain, parallel 
sides, so that the formation of the black bands may be spectroscopic- 
ally determined. The quantity of hydrochloric acid, expressed in 
milligrams, contained in the solution which has been titrated is given 
by the equation « = n.a +c, where » is the number of c.c. of alkali 
added, a the hydrochloric acid in milligrams which neutralises 1 c.c. 
of the alkali solution, and ¢ a constant, depending on the thickness 
of the layer of the fluid and the concentration of the eosin solution 
used. When the solution is 40 mm. in depth, and contains the above 
given quantity of eosin, the constant is 20; that is to say, the addi- 
tion of 20 milligrams of hydrochloric acid is necessary in order to 
make the absorption-bands disappear in a solution containing one- 


tenth of a milligram of eosin in 100 ¢.c. of water. The delicacy of 
the method is not affected by the presence of chlorides or phosphates, 
albumin, peptones, pepsin, or by lactic, butyric, acetic, or formic acid. 
In presence of these substances, so small a quantity of hydrochloric 
acid as 10 milligrams (0°01 per cent.) can be estimated with pre- 
cision. G. T. M. 


Potassium Iodate as Original Standard for Iodometry, 
Acidimetry, and Alkalimetry. By M. Grocer (Zeit. ang. Chem., 
1890, 385—386, see this vol. p. 360).—The facility with which pure 
potassium iodate is prepared renders it an admirable basis for 
iodometrie analysis. Sublimed iodine is dissolved in hot, pure, 
moderately strong potash as long as it does not colour the solution. 
The liquid is evaporated to dryness, and the residue exhausted with 
alcohol. The undissolved portion is repeatedly crystallised from hot 
water, until it no longer affects sensitive litmus paper, or gives a 
blue colour with sulphurie acid and starch. The alcoholic solution is 
used for the preparation of potassium iodide; for this purpose it is 
evaporated to dryness, the residue dissolved in water, and iodine 
added to strong yellow coloration ; hydrogen sulphide is then passed 
through the liquid, the filtered solution evaporated, and the iodide 
crystallised until pure. A permanent iodine solution for standardising 
thiosulphate may be made by dissolving accurately weighed iodine in 
an excess of pure potash, and diluting to a known volame. The 
solution can be preserved unchanged, and the iodine liberated at any 
time by adding excess of acid. M. J. 8. 


ANALYTICAL CHEMISTRY. 615 


Potassium Bromide as Indicator in Chlorimetry. By G. 
Denicts (J. Pharm. [5], 23, 101—103).—To avoid the use of 
alkaline solutions of arsenious anhydride, which do not remain 
constant, the more permanent hydrochloric solution may be prepared 
thus:—To 4°44 grams of arsenious anhydride 10 c.c. of soap solu- 
tion are added and 100 c.c. of water; after a few minutes contact and 
agitation, the solution is complete in the cold; 500 c.c. of water and 
100 c.c. of hydrochloric acid are then added and the mixture shaken 
again ; finally it is made up to 1 litre, and again shaken. To make 
an estimation, 10 c.c. of the standard solution is placed in a flask, 
some drops of a concentrated potassium bromide solution added, and 
then the chlorine solution until a slight yellow tint just persists. This 
is much more convenient than the addition of sulphate of indigo. 

» a 

Technical Valuation of Bleaching Powder. By L. Vanino 
(Zeit. ang. Chem., 1890, 509—510).—A rapid and fairly accurate 
estimation of the value of bleaching powder can be obtained by treat- 
ment with hydrogen peroxide, causing the oxygen evolved to displace 
water from a receiver, and measuring the water expelled. The 
weighed substance (2 grams), finely ground with water, is placed in 
a small flask; the hydrogen peroxide in a stopcock bulb, of which 
both the upper and lower ends are connected with the flask, so that 
no alteration of volume occurs when the liquid is admitted to the 
flask. The gas-evolution tube is connected with one neck of a 
Woulff’s bottle full of water. Through the second neck passes a 
thistle funnel reaching nearly to the bottom of the bottle. Through 
a tubulure near the bottom passes a tube which, being bent at right 
angles, can be depressed by rotation in the cork until water begins to 
escape. On mixing the hydrogen peroxide with the bleaching 
powder, a quantity of water flows out equal in volume to the oxygen 
liberated. The tables published by the author (this vol., p. 246) allow 
the percentage of oxygen or chlorine to be read off without calculation. 

M. J. S. » 

Estimation of Fluorine. By H. Orrermann (Zeit. ang. Chem., 
1890, 615—618).—The author gives a somewhat full recapitulation of 
the methods hitherto proposed, and then describes the following 
process, which, unlike some older ones, is equally serviceable when 
organic substances, carbonates, or chlorides are present. It is based 
on the expulsion of the fluorine as silicon fluoride, which, being then 
decomposed by water, yields hydrofluosilicic acid, which can be 
titrated with an alkali. The substance is mixed with 15 parts 
ignited quartz powder, and placed in a 200 c.c. flask furnished with 
tubes for the admission of air and escape of gas, and with a funnel 
tube for introducing sulphuric acid. Air, dried and freed from 
carbonic anhydride, is passed into the flask at the rate of about two 
bubbles per second. The escaping gases pass over sulphuric acid in 
a second similar flask, in which a thermometer is inserted. Both 
flasks stand on the same hot plate, and are heated to 150—160°. The 
gases next pass through an empty (J-tube, then through one contain- 
ing fused calcium chloride and pumice saturated with anhydrous cop- 
per sulphate, and thence through a tube reaching to the bottom of a 
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beaker, containing enough mercury to form a lute, and about 150 c.c. 
of water. The tube is liable to get stopped up. When the decom- 
position is complete, cochineal tincture is added to the liquid in the 
beaker and then standard alkali to a distinct alkaline reaction. 1 ¢.c. 
of normal alkali equals 0°019 gram of fluorine. M. J. 8. 


Gasometric Absorption of Oxygen. By L. L. pe Kownincx 
(Zeit. ang. Chem., 1890, 727—728).—A solution of ferrous tartrate in 
excess of alkali absorbs oxygen with great rapidity, and is free from 
the inconveniences of many of the reagents proposed for that purpose. 
Three solutions are made, containing : (A) 40 grams of crystallised 
ferrous sulphate ; (B) 30 grams of sodium potassium tartrate; (C) 
60 grams of potash, each made up to 100 c.c. with water. One volume 
of A is poured into five volumes of B, and then one volume of C is 
added. A clear solution is thus obtained, which, when used in a 
Hempel’s gas burette, absorbed the oxygen from 50 c.c. of air com- 
pletely in four minutes, and in four experiments gave results com- 
prised between 20°8 and 212 volumes per cent. M. J. 8. 


Estimation of Oxygen Dissolved in Water. By G. Linossizr 
(J. Pharm, [5], 23, 103—106).—The oxygen is absorbed by ferrous 
tartrate in alkaline solution, phenosafranin being used as indicator. 
A 500 c.c. flask, provided with a glass tap at the bottom, is charged 
with about 400 c.c. of mercury, 2U c.c. of sodium hydroxide solution 
of 36° B, 20 c.c. of a 20 per cent. solution of potassium sodium 
tartrate, a drop or two of alcoholic solution of pure phenosafranin, 
and finally water, to completely fill it. A caoutchouc stopper with two 
holes is placed in the neck, care being taken to exclude all air 
bubbles, and in one of the holes is inserted the jet of a burette 
previously completely filled below the stop-cock with standardised 
ferrous sulphate, and the other hole receives the tube of a stoppered 
funnel, the tube of which has been primed with the water to be 
examined. The whole should be perfectly tight, so that on opening 
the lower stop-cock no mercury runs out. Ferrous solution is now 
added drop by drop, until the rose tint just disappears ; then 50 c.c. 
of the sample is placed in the funnel and passed carefully into the 
flask, and ferrous solution is again added to the same point as before. 
After the apparatus is once prepared, several estimations can be 
successively made without renewing the solutions contained in the 
flask; a fresh portion of the sample is added and more ferrous 
sulphate until the mercury is run out. Three estimations of the 
same sample should be made and the last one taken. To standardise 
the ferrous solution, water which has been in prolonged contact with 
air should be employed; when its temperature and the height of the 
barometer are known, the amount of oxygen dissolved can be obtained 
from the known solubility of oxygen. A convenient solution contains 
3 grams of ferrous sulphate and 10 c.c. of sulphuric acid per litre. 
Nitrates and nitrites do not affect the result. Substances like 


glucose which exert a strong reducing action in alkaline solution 
are the only obstacles; the results are not affected by the addition of 
arine, albumin, or infusion of vegetable earth. J. T. 
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Volumetric Estimation of Sulphur Dichloride. By G. A. Lr 
Roy (Chem, Centr., 1890, ii, 1027; from Mon. Sei. [4], 4, 1115— 
1116).—The following method is recommendéd by the author :—A 
weighed or measured quantity of the sulphur dichloride of commerce 
is added to a measured volume of sodium hydroxide of known 
strength. The dichloride is decomposed into sodium sulphide, thio- 
sulphate, sulphite, sulphate, and chloride, and free sulphur. The 
latter is readily dissolved by boiling the alkaline liquid. It is then 
cooled and hydrogen peroxide added, and the liquid gently warmed, 
whereby the sulphur and lower sulphur compounds of sodium are 
oxidised to sulphate. The excess of hydrogen dioxide is destroyed by 
boiling. The excess of alkali is now determined volumetrically, as 
also the chlorine, from which data the amount of sulphate correspond- 
ing with the sulphur in the sulphar dichloride is aetna way 

Purification of Sulphuric Acid for Kjeldahl’s Process. By G. 
Lunas (Zeit. ang. Chem., 1890, 447—448).—The success obtained by 
Meldola and Moritz in purifying sulphuric acid from ammonia by 
heating with potassium nitrite (Abstr., 1888, 628) was due to their 
using a quantity of nitrite almost exactly equivalent to the ammonia 
to be removed, so that no excess of nitrogen trioxide remained to be 
boiled out. The author shows by fresh experiments, as well as by 
reference to the known facts of sulphuric acid manufacture, that 
nitrogen trioxide cannot be boiled out from concentrated sulphuric 
acid, but, in consequence of the formation of the very stable nitrosyl 
sulphate, actually concentrates in the residue left after boiling down 


the strong acid. M. J. S. 


Estimation of Nitric Nitrogen by Aluminium. By A. Srurzer 
(Zeit. ang. Chem., 1890, 695).—The conversion of nitric acid into 
ammonia by the action of aluminium and an alkali is one of the most 
convenient modes of estimating it, but it fails altogether with certain 
specimens of aluminium, which, there is reason to believe, are not 
made by the use of sodium. It is suggested that there may be traces 
of sodium in the aluminium made by the older process, and that their 
presence may be a condition of its suitability. M. J. S. 


Estimation of Nitric Acid by Reduction to Ammonia. By 
K. Utscu (Chem. Centr., 1890, ii, 926—927).—The nitric acid is 
reduced by means of finely divided iron and dilute sulphuric acid. 
Not more than 0°5 gram of nitrate is introduced into a half-litre flask, 
dissolved in 25 c.c. of water and 10 c.c. of dilute (2:1) sulphuric acid 
and 5 grams of ferrwm hydrogenio reductum added. The flask is then 
gently heated with a small flame, which, as the reaction moderates, is 
increased so that after about four minutes from the commencement 
the liquid is brought to boiling. 

During the reaction, the neck of the flask is closed by a loose, 
hollow, pear-shaped glass stopper, containing about 25 c.c. of water, 
which acts as a condenser. 

After the reduction, 50 c.c. of water and 20 c.c. of aqueous soda 
(sp. gr. 1°25) are added, and the ammonia distilled off. The whole 
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process occupies from 15 to 20 minutes. The results are as follows: 
of six determinations of potassium nitrate, the highest was 13°89, the 
lowest 13°82 per cent. of nitrogen (theory = 13°86) ; of four deter- 
minations of sodium nitrate, the highest was 16°52, the lowest 16°43 
per cent. of nitrogen (calculated 16°47); two determinations with 
barium nitrate gave 10°65 and 10°60 per cent. of nitrogen (calculated 
10°73). Hydrochloric acid, as a substitute for sulphuric acid in the 
reduction process, does not give such accurate results, although the 
presence of chlorides does not seem to affect the accuracy at all. 


J. W. L. 


Iodometric Estimation of Nitrates and Chlorates. By L. L. 
De Koninck and A. Ninout (Zeit. ang. Chem., 1890, 477—481).— 
When a nitrate is distilled with a sufficient excess of hydrochloric acid 
of the highest concentration, the metal is wholly converted into 
chloride, all the nitrogen is given off as nitric oxide, and the re- 
mainder of the oxygen is represented by an equivalent quantity of 
chlorine, which can be estimated by absorption in potassium iodide 
and titration of the liberated iodine. The vessel A is for the genera- 
tion of hydrogen chloride by the action of concentrated sulphuric acid 


on ammonium chloride (Abstr., 1881, 138). B is for generating 
carbonic anhydride, which must be perfectly free from air, The 
substance is placed in C with a sufficient, but not excessive, quantity 
of water (2—3 c.c. per decigram). Potassium iodide, of which too 
great an excess should not be used, is placed in the Volhardt 
absorbers D, D’, and the end tube is either connected with the Schift’s 
azotometer E, filled with strong potash, in which the nitric oxide 
may be measured as a control, or is dipped under mercury. The air 
is now completely expelled from the apparatus, and hydrogen chloride 
is then passed into C until the water is saturated. A slow stream of 
both gases is maintained, and the contents of C are boiled until the 
yellow colour of the nitrosyl and nitroxyl chlorides has disappeared. 
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The contents of C may even be distilled to dryness. The last traces 
of chlorine are then driven over by a more rapid current of gas, and 
the iodine in D and D’ is forthwith titrated by thiosulphate. Since 
differences corresponding with 01 c.c. of N/100 thiosulphate (equal to 
0-02096 milligram of nitric acid) can be estimated, the process is 
applicable to very small as well as large quantities of nitrates. The 
presence of chlorides and bromides is not injurious. When iodides 
are present, the residue in C should be added to the solutions in D 
before titrating. Chlorates can be assayed by the same — - 
Jd. 58. 
Estimation of Phosphoric Acid in Urine. By B. Guittaume- 
Gentin (Chem. Centr., 1890, ii, 893; from Schweiz. Wochenschr. 
Pharm., 28, 327—332).—The author recommends the estimation of 
the phosphoric acid in urine by precipitating it with magnesia 
mixture in a graduated tube; from the volume of the precipitate, the 
amount of the phosphoric acid is calculated. J. W. L. 


Detection and Estimation of Boric Acid in Milk and Cream. 
By C. E. Cassat (Analyst, 15, 230—232).—The usual tests suffice for 
the detection of boric acid and borates in milk and cream, but for 
their estimation the milk or cream is rendered alkaline, evaporated 
and incinerated, and successive small quantities of methyl alcohol are 
distilled from the ash previously aciditied with acetic acid. The dis- 
tillate is collected on a known quantity of ignited lime, which is 
subsequently re-ignited and reweighed: the increase in weight is 
boric acid. D. A. L. 


New Method for Decomposing Silicates. By P. Jannascu 
(Ber., 24, 273—278).—In order to obviate the necessity of fusion 
with sodium carbonate, and, in estimating the alkalis, of solution 
with hydrofluoric acid and sulphuric acid, in the case of those sili- 
cates which are incompletely decomposed by hydrochloric acid under 
ordinary conditions, the author recommends that the finely-divided 
silicate should be heated at 190—200° with hydrochloric acid (4 : 1) 
for 10 to 12 hours. The substance and the acid are placed in a 
platinum tube (a diagram of which is given), closed with a platinum 
capsule, and enclosed in a sealed glass tube also containing hydro- 
chloric acid ; the whole of the air must be expelled from the platinum 
and glass tubes by a stream of carbonic anhydride before sealing the 
glass tube, otherwise a considerable quantity of platinum is dissolved 
by the acid, and even when the air is expelled, the solution obtained 
contains about 0°5 per cent. of this metal, which has to be removed 
by precipitation with hydrogen sulphide after separating the silica. 
‘Two analyses of a sample of labradorite were made ; the results agree 
well with those obtained by the usual methods. F. 8. K. 


Estimation of Inorganic Salts in Small Quantities of Blood. 
By G. N. Srewarr (Proc. Physiol. Soc., 1890, 183—21).—The method 
depends on the fact that the blood, so far as its electrical resistance 
is concerned, is practically a dilute solution of the inorganic salts in 
it. In dilute solutions of a single electrolyte, the resistance is in- 
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versely proportional to the strength of the solution. If the total 
amount of ash varies, and the relative proportions of the different 
salts do not vary, then it would be sufficiently accurate for the 
purpose to determine the ash by incineration once for all, and to 
measure the resistance of a standard tube of the same blood. The 
relation between resistance and ash would then enable one to calculate 
the latter from the former in any other case. Even if considerable 
variations in the relative proportions of the different salts occur, the 
resistance is found to correspond very fairly with the amount of 
inorganic material. Thick-walled glass tubes of uniform and fine 
internal calibre were used. The fine column of blood in these was, 
by non-polarisable electrodes, connected with a galvanometer, or by 
platinum wires to an electrometer. Wud Bt. 


Estimation of Zinc and Nitrogen in Pickled Railway 
Sleepers. By A. Grirtver (Zeit. ang. Chem., 1890, 386—387).—For 
estimating the zinc, the wood may be incinerated alone in a platinum 
basin at a dull-red heat, over a bunsen burner, or more rapidly by 
mixing 10 grams of fine raspings with 5 grams of sodium carbonate 
and 2 or 3 of potassium nitrate, and cautiously burning in a platinum 
basin. The charred mass is treated with acetic acid, the undissolved 
matter with the filter returned to the basin, and completely inciner- 
ated. The ash is dissolved in acetic acid, and the solution filtered 
into the former solution. The solution is mixed with a little sodium 
acetate, and precipitated by hydrogen sulphide. After 12 hours, the 
precipitate is collected on a close-grained filter, washed with water 
containing hydrogen sulphide and a little acetic acid, and weighed as. 
usual. Test analyses showed a very satisfactory approximation. 

The nitrogen in wood is best estimated by Kjeldahl’s method. 
The following results show considerably less nitrogen than found by 
either Chevandier or Weber :— 

Summer wood. Winter wood. 
Pine, 25 years old ' 0°185 
Beech, 130 years old . 0°176 
Oak, 120 years old 0°179 


The steaming to which wood is subjected before impregnating 


with preservatives reduces the nitrogen by about one-fifth. 
M. J. S. 


Detection of Traces of Copper in Distilled Water. By H. 
Troms (/. Pharm. [5], 23, 27—29; from Pharm. Centralhalle, 1890 ; 
after Mon. Sci., 1880).—Copper to the extent of 1 : 200,000 in dis- 
tilled water gave no indication with either ammonia or potassium 
ferrocyanide, but with potassium iodide solution, a faint yellow colour 
appeared which gave a distinct blue tint with starch paste. A com- 
parative test with pure distilled water showed no coloration with 
1odide. J. T. 


Volumetric Estimation of Cobalt. By M. A. v. Reis and F. 
Wiceert (Zeit. ang. Chem., 1890, 695—696).—In presence of an 
excess of zinc oxide, cobaltous salts are oxidised to cobaltic oxide by 
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permanganate, but the end of the reaction cannot be observed since the 
precipitate refuses to subside. On adding an excess of permanganate, 
however, and titrating back with a reducing agent, the precipitate 
settles well and the coJour of the liquid is easily seen. The values of 
the solutions must be ascertained empirically, as the reactions do not 
correspond precisely with the equations. The best results have been 
obtained by the following mode of procedure :—The cobalt solution is 
freed from sulphates by barium nitrate, and then from excess of acid 
either by evaporation or by neutralising with soda. The liquid is 
diluted to 300 c.c., mixed with a small excess of zine oxide, and 
heated to boiling. An excess (5—10 c.c.) of standard permanganate 
is run in and the boiling continued for 10 minutes. 30 c.c. of zinc 
chloride solution (made by neutralising a 19 per cent. hydrochloric 
acid with zinc oxide) is added, and the excess of permanganate 
titrated back by arsenious acid. The results are fairly satisfactory, 
but the method is, perhaps, capable of improvement. M. J. S. 


Elementary Analysis by an Electrothermal Method. By J. 
OseER (Monatsh., 11, 486—500).—The substance to be burnt is placed 
in a porcelain boat surrounded by a coil of platinum wire, which is 
contained in an ordinary combustion tube. A stream of oxygen is 
passed along the tube, and at the same time the platinum wire is 
heated to redness by means of an electric current, the wires being 
kept insulated by passing through narrow apertures in a porcelain 
cylinder fitting into the tube. In order toinsure perfect combustion, 
the decomposition products and the excess of oxygen are led through 
a narrow aperture in the porcelain cylinder filled with granular copper 
oxide and heated to a high temperature by an electrically ignited 
platinum wire which also passes through the canal. The author 
gives details of the precautions necessary to ensure satisfactory 
results by the method, and accompanies his description with the 
numerical results he has obtained, and a sketch of the apparatus 
employed. The ultimate object is to effect in one apparatus the 
elementary analysis and the determination of the heat of combustion 
of the substance. The description of the manner in which the 
latter is to be simultaneously effected is reserved for a later com- 
munication. G. T. M. 


New Potash Apparatus for Use in Elementary Analyses. 
By A. Deuiste (Ber., 24, 271—273).—The new apparatus, a diagram 
of which is given, consists essentially of a small glass cylinder con- 
taining potash, and provided with a bulbed inlet tube and an inverted 
U-shaped outlet. The stem of the inlet tube is fused into the top of 
the cylinder, and passes to within a short distance of the bottom of 
the vessel; attached to this tube, and a short distance apart, are two 
discs (made by blowing bulbs on the inlet tube and then compressing 
them) slanting slightly downwards so as to form conical partitions 
which do not quite reach to the circumference of the cylinder. When 
the apparatus is in use, air collects under the discs and the potash 
becomes separated into three layers by two air chambers, so that the 
ges passes through the liquid three times. The exit is an inverted 
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U-shaped removable tube, one end of which is ground into the 
cylindrical vessel, the other being drawn out to a smaller diameter ; 
one half of this tube is filled with solid potash, the other with calcium 
chloride or soda-lime. 

The apparatus is easily filled and emptied and its weight when filled 
for use is about 65 grams. F, 8. K. 


Estimation of the Inorganic Constituents of Soils. By 
Bertuetor and G. Anpré (Compt. rend., 112, 117—121).—The 
authors emphasise their previous statements (Abstr., 1888, 120, 384, 
743) that accurate analyses of soils cannot be made by mere treat- 
ment with acids, even after calcination. For estimations of alkalis, 
iron, and aluminium, an elimination of the silica is always necessary, 
and this is true also in many cases for the estimation of calcium and 
magnesium. No accurate or useful distinction can be made between 
silicates that are attacked by acids and those that are not attacked. 
The organic acids in plant-roots decompose silicates, and utilise their 
constituents, even though the same silicates offer considerable resis- 
tance to the action of inorganic acids. C. H. B. 


Estimation of Fusel Oil in Spirits. By A. Srurzer and O. 
Reirmarrn (Zeit. ang. Chem., 1890, 522—531).—The authors have 
sought to modify Rose’s process (Abstr., 1885, 600) so as to make it 
capable of estimating smaller proportions of fusel oil. The influence 
of temperature variations was eliminated by making all the readings 
at as near 15° as possible, and applying a correction of + 0°01 c.c. for 
+ 01°. With regard to the pure alcohol required to furnish a 
datum line for the increments in the volume of the chloroform, it 
was found that when specimens, purchased as “ purissimum,” were 
fractionally distilled, both the early and late fractions gave higher 
values than the intermediate ones. A large apparatus was used in 
which 250 c.c. of alcohol and 50 c.c. of chloroform could be shaken 
and in which differences of 0°01 c.c. could be estimated, correspond- 
ing with 0°0028 per cent. of amyl alcohol, but the experimental errors 
were assumed to amount to about four times this quantity, so that 
(since spirits of high alcoholic strength have to be diluted to 30 per 
cent. before testing) 0°06 per cent. in the original spirit is the 
smallest quantity that can be estimated with certainty. On distilling 
a spirit which did not indicate more than 0:1 per cent. of amyl 
alcohol, with a sufficient excess of calcined potash, 900 c.c. could be 
distilled from a litre without an appreciable amount of the fusel oil 
passing over, whilst the whole of the amyl alcohol could be obtained 
in the last fraction by distilling to dryness, then adding 100 c.c. of 
water to the residue in the retort, and distilling again. In this way, 
anything exceeding 0°01 volume per cent. could be detected with 
certainty. When more than 0'] per cent. is present, it begins to pass 
over earlier, so that with 0°5 per cent. even the first } of the distil- 
late is distinctly contaminated. In examining samples of high purity, 
the middle fraction should be used as the standard alcohol. The 
earlier fractions often contain substances which give a negative 
result. The spirit to be tested should first be distilled with potas- 
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sium hydroxide. A portion of the distillate is then accurately diluted 
to 30 vols, per cent. (0°9656 sp. gr. at 15°), and 250 c.c., with 2°5 c.c. 
of sulphuric acid of 1:286 sp. gr., shaken with 50 c.c. of chloroform. 
With pure alcohol, the volume of the chloroform will increase to 
54:5 e.c. If more than 0°15 per cent. of fusel oil is indicated, it will 
be necessary to remain satisfied with the accuracy thus obtainable ; 
if Jess is shown, one or more litres with 100 grams of dry potash per 
litre is slowly fractionated. The first half of the distillate is rejected, 
the remainder is collected in fractions of 100 c.c., and when distilla- 
tion ceases 200—250 c.c. of water is added, and 100 c.c. more distilled 
by the heat of a paraffin bath. This is used to dilute the last 
alcoholic fraction. Each fraction is diluted to 0°9656 sp. gr. and 
250 ¢.c. shaken with acid and chloroform as above. M. J. S. 


Analysis of Dynamite. By Scuxzimpine (Zeit. ang. Chem., 1890, 
614—615).—It is usually only necessary to estimate the nitroglycerol 
and the moisture. The former is extracted with ether, and weighed 
after evaporating the ether and drying over sulphuric acid. Warm- 
ing must be avoided, since even at 40° nitroglycerol volatilises per- 
ceptibly. The mineral constituents are infusorial earth and barytes, 
with small quantities of sodium carbonate, chalk, or magnesium 
carbonate. When other substances soluble in ether are present, the 
nitroso-nitrogen may be estimated by means of Lunge’s nitrometer, 
or better by the Schulze-Tiemann modification of the ferrous chloride 
process. 

In gelatin dynamite there are both nitroglycerol and nitrocellulose, 
besides potassium nitrate. On treatment with ether, the nitroglycerol 
is removed. Water then extracts the nitrate, together with sodium 
carbonate and other salts: a mixture of ether and alcohol (2 : 1) then 
dissolves (from the re-dried substance) the lower nitrocelluloses, and 
finally, any trinitrocellulose may be dissolved by ethyl acetate. There 
may remain wood meal, chalk or magnesia, and sometimes red bole or 
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barytes, the last of which must be regarded as an adulterant. For 
collecting the nitric oxide when using Schulze’s process, the author 
recommends the form of eudiometer here figured. The narrow tubes 
are fused in at the bottom. M. J. 8S. 


Potassium Mercuro-iodide as a Reagent for Aldehydes. By 
L. Crismer (J. Pharm. [5], 23, 29—30; from Deuts. Chem. Zeit., 1889, 
81; after Mon. Sci., 1890).—The aldehydes give a pale-yellow to 
brown or black precipitate, according to the concentration, with an 
alkaline solution of potassium mercuro-iodide. The addition of baryta 
water to the solution of mercury chloride in potassium iodide is 
preferable to the employment of soda or potash ; still Nessler’s reagent 
serves very well. Rectified commercial ether, for example, always 
contains aldehyde, even that distilled over sodium. To remove this 
impurity, the ether is agitated with increasing quantities of the 
reagent until no further precipitate is produced. After decantation, 
the ether is dried over potassium carbonate and distilled, when it 
boils at 34°5° to 35°, and has a density of 0°718 at 17°5°. J. T. 


Acetone in Urine. By Satxowski and T. Tanicuti (J. Pharm. 
[5], 23, 194; from Répert. de pharm.).—Urine is often found to con- 
tain acetone, which may be estimated by adding 10 c.c. of concentrated 
sulphuric acid to 300 c.c. of the urine and distilling as far as possible ; 
to the distillate aqueous potash is added, then a solution of iodine in 

tassium iodide, and the mixture allowed to remain 24 hours. The 
iodoform is then collected, dried, and weighed. The acetone does not 
appear to pre-exist in the urine, but is formed by distillation with an 
acid, and the amount varies with the amount of acid added, and with 
the total amount of distillate. J. T. 


Urochloralic Acid in Urine. By Wacner (J. Pharm. [5], 
23, 115—116°; from Arch. Med. et Ph. milit.)—About 20 c.c. of 
urine is passed through a moistened filter, half of it evaporated on the 
water-bath, acidified with sulphuric acid, cooled, and repeatedly 
agitated with fresh portions of a mixture of one volume of alcohol 
and two volumes of ether. After distilling, the residue saturated 
with a slight excess of potash is exhausted three times with boiling 
absolute alcohol. This solution, filtered, and perfectly limpid, is pre- 
cipitated by a large excess of ether. After about 24 hours, the sides 
of the flask are covered by minute, white, crystalline tufts. The ether 
is carefully poured off, and the deposit is dissolved in cold water; 
after filtration, a few drops of the solution can be applied to show 
the reducing action of the acid on alkaline copper or bismuth solution, 
or on an ammoniacal silver nitrate solution. In each case, very 
decided reduction is obtained. This reduction may, however, be due 
to dextrose, so that further treatment is necessary. The alkaline 
liquid is slightly acidified with nitric acid, and freed from chlorides 
by slight excess of silver nitrate. The filtrate is boiled for two 
hours with excess of potash and five or six volumes of alcohol of 95°. 
After removing silver oxide and alcohol, nitric acid and silver nitrate 
give a perceptible precipitate of silver chloride, which gives the amount 
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of the chlorine derived from the urochloralic acid in the urine. 
500 e.c. of a normal urine gave negative results. J. T. 


Bleaching of Beeswax; Composition of White Wax. By A. 
Buisine and P. Buistve (Bull. Soc. Chim. [3], 4, 465—470).—In the 
bleaching of beeswax, light is the chief factor, since the bleaching 
goes on in a vacuum, or in an atmosphere of carbonic anhydride, 
nitrogen, &c., but ceases in the dark even in an atmosphere of ozone. 
Pure beeswax becomes brittle when bleached by exposure; and to 
prevent this, it is customary to add 3—5 per cent. of suet, which also 
expedites the bleaching process; the addition of turpentine oil has 
a similar effect. Other agents made use of are :—Potassium per- 
manganate, potassium dichromate, hydrogen peroxide, and animal 
charcoal. The following table shows the alteration in chemical 
character suffered by the wax in the bleaching process (p. 626). 

Compare this vol., p. 131. T. GN 


Modified Fat Extraction Apparatus. By J. S. Epxtys (Studies 
from Physiol. Lab., Owens College, 1, 2839—241).—The apparatus 
described and figured is somewhat different from Drechsel’s; the 
ether circulates more rapidly, and there is less fear of explosion as 
the ether is completely condensed before reaching the upper flask, 
instead of filling it with a mixture of cold condensed ether and hot 
ether vapour. W. D. H. 


Estimation of Fat in Milk. By J. Goroprrzxky (Zeit. ang. Chem., 
1890, 418—421).—On a comparison of Rése’s method (Abstr., 1888, 
1135) with that known as the “sand process,” in which three hours’ 
extraction with ether was used for the latter, Rése’s method gave 
almost invariably the higher results. The extraction was therefore 
prolonged to five hours, and great care was taken to avoid losses 
when transferring the residue to the extractor. The difference now 
fell from an average of 0°08 per cent. to 0°04 per cent., and on further 
prolonging the extraction the numbers became still closer. With 
poor milk, the seven hours’ extraction was found insufficient, quanti- 
ties such as 0°02, 0°06, and 0°07 per cent. of fat being obtained by 
allowing the residue, after seven hours’ extraction, to soak in ether 
during the night. 

Comparing Soxblet’s areometric method (Abstr., 1881, 656) with 
the others, the results agreed closely (difference 0-02 per cent.) with 
the sand process after three hours’ extraction, but with five hours’ the 
average difference is larger (0°05). Rése’s method invariably gives 
a higher result than Soxhlet’s, the differences lying between 0°012 
and 0°21 per cent., with an average of 0°081. M. J. S. 


The Oleorefractometer. By F. Juan (Bull. Soc. Chim. [3], 4, 
105—108). The instrument consists of a hollow prism placed in the 
centre of a vessel which can be filled with water, and by means of 
which oil introduced into the prism is heated to a definite tempera- 
ture. A collimator and a telescope are attached to opposite sides of 
the vessel in the line of the prism, and the amount of refraction pro- 
duced by the oil is measured by the deflection of the shadow of a 
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vertically-interposed shutter on an arbitrary scale placed within the 
telescope. An oil having the same refraction as the water being 
placed in the prism, the latter is heated to 22°, and the shadow is 
adjusted to the zero of the scale, the oil to be tested is then intro- 
duced, and the corresponding deflection is read off. Animal oils pro- 
duce a deviation to the left, and vegetable oils to the right, and the 
deviation produced by various oils varies within wide limits, so that 
the detection of oils and of any falsification is rendered possible. 
T. G. N. 

Volumetric Estimation of Albumin in Urine. By F. Ven- 
TuROLI (Chem. Centr., 1890, ii, 795—796; from L’Orosi, 13, 255—257). 
—The method depends on the fact that mercuric chloride precipitates 
albumin from urine acidified with acetic acid, before combining with 
potassium iodide. The standard solution of mercuric chloride is 
prepared by dissolving 1 gram in 100 c.c. of water, of which 1 c.c. is 
equivalent to 0°0245 gram of albumin, this value being determined by 
estimating gravimetrically the albumin in a sample of urine, and 
titrating it also with the standard mercuric chloride. The method is 
practised thus :—To 5 c.c. of urine, 6 c.c. of a 5 per cent. solution of 
potassium iodide is added, together with a few drops of acetic acid. 
The mercuric chloride solution is then run in drop by drop until a 
permanent yellowish-red coloration is produced. From the number 
of c.c. used, 1 c.c. is deducted for that which has combined with the 
potassium iodide, and the difference is multiplied by the factor 0°0245. 
If the urine should contain any alkaloid, the results are naturally too 
high. J. W. L. 


Estimation of Humus in Soil by Raulin’s Process. By G. 
PatuREL (Ann. Agron., 16, 558—571).—When a solution of manga- 
nese sulphate is ant with potassium permanganate, a black pre- 
cipitate of manganese dioxide, called by Raulin “ manganese bronze,” 
is immediately produced, and the liquid becomes acid and colourless. 
The precipitate can be redissolved by running in standard oxalic acid 
to the hot liquid, and the oxalic acid used is exactly proportional to 
the dioxide formed. If a solution of soil humus be heated with 
double the necessary quantity of “manganese bronze,” it is com- 
pletely oxidised, and the quantity of oxygen taken from the precipi- 
tate to do this can be inferred by estimating the residual “ manganese 
bronze” with oxalic acid. On this principle is founded the following 
process :—The manganese sulphate solution contains 16 grams of the 
pure anhydrous (calcined) salt per litre; the permanganate contains 
10 grams of the salt per iitre, and a decimal solution also is used, made 
by diluting this 10 times. Normal oxalic acid, and dilute sulphuric 
acid containing 150 grams of sulphuric acid per litre are required in 
addition. The manganese solution is titrated by heating for a 
moment in a flask 10 c.c. of the manganese sulphate with 10 c.c. of 
the permanganate ; 100 c.c. of distilled water and 4 e.c. of the sulphuric 
acid are then added, the liquid boiled, and normal oxalic acid run 
in from a burette until the precipitate is just dissolved; the slight 
excess of oxalic acid required for this is estimated by titrating back 
with decimal permanganate, and deducted from the total quantity 
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used. The relation between the solutions being thus established, a 
precipitate of “manganese bronze” is obtained as before, in a liquid 
made up of 10 c.c. each of manganese sulphate and permanganate, 
100 c.c. water, and 4 c.c. dilute sulphuric acid. A measured volume 
of the humus solution to be estimated is added to this, the quantity 
taken being such as will consume the available oxygen of not more 
than half the “manganese bronze.” The mixture is heated for 
eight hours on a sand-bath at a temperature near ebullition, water 
being added periodically to replace that evaporated. The estimation 
of the remaining “ manganese bronze” by oxalic acid is conducted as 
before, the difference between the two quantities of oxalic acid being 
a measure of the humus. The quantities of normal oxalic acid 
equivalent to different weights of humus determined directly by 
extraction with ammonia and weighing is given by Raulin in the 
following table :— 


Oxalic 


- Humus. 
acid. Humus. 


milligrams. 0. milligrams. 
80 


150 
280 


5000 

5500 | 
“6000 

6500 


The humic solution is prepared for the assay by treating 10 grams 
of the soil (fine earth ?) with dilute hydrochloric acid to dissolve the 
calcium carbonate, collecting and washing the residue, and finally 
syringing it into a little flask with 20—30 c.c. of water ; 20 c.c. of 10 per 
cent. solution of sodium hydroxide is added, and the mixture heated on 
the water-bath for six hours, diluted with water, filtered, and washed 
until the washings are colourless. The filtrate is nearly neutralised 
with sulphuric acid, keeping, however, the humus dissolved (the pre- 
cipitation of silica is of no importance), made up to 500 c.c., and a 
suitable fraction removed for analysis. When the soil humus con- 
tains 46 per cent. of carbon and 5 per cent. of hydrogen (or a C: N 
ratio of 10:1), as is the case with the plots at Grignon, manured 
frequently with farmyard manure, the method gives exact results. 
In long unmanured soil, when the ratio C: N has fallen perhaps to 
5:1 and the humns contains 40 per cent. C and 7 per cent. H, it is 
otherwise, Raulin’s process giving 26—27 grams humus per kilo., and 
direct estimation 17°5 grams. J. M. H. M. 


General and Physical Chemistry. 


Refraction and Chemical Constitution of Gases and Vapours. 
By J. W. Briiut (Zeit. physikal. Chem., 7, 1—33).—In the first part 
of this paper, the author shows the inadequacy of the empirical ex- 


pression for the molecular refraction (n — > as applied to gases 


and vapours. In passing from the liquid to the gaseous state, there 
is, with this formula, usually a sudden and often considerable change 
of value; so that relations which subsist between the molecular re- 


fraction equivalents of liquids are often lost when the substances are 
n?— 1\M hie 
n> +2) d' 
to Lorenz and Lorentz, is employed: here there is complete optical 
continuity between the liquid and gaseous states. The molecular 
refraction is, in the vast majority of cases, the same for both states of 
aggregation of the substance, and may be approximately calculated 
from its composition. The exceptions which do occur are considered 
by the author to be due to the insufficient accuracy of the measure- 
ments. He is, therefore, of opinion that the empirical formula should 
be dropped in all comparative optical chemical investigations, and 
the newer theoretical formula be substituted for it. 

A very complete table of the refractive indices and constants of 
gases and vapours is given. From the material here collected, the 
author concludes that the molecular refraction of gaseous substances is 
only very roughly an additive property, the influence of constitution 
being at all times very great; indeed, it is only in compounds of 
similar constitution that the law of simple summation holds good, and 
even then it is only approximate. J. W. 


Refractive Indices of Water. By J. W. Briut (Ber., 24, 
644—649).—Up to the present, no measurements of the refractive 
indices of water for the hydrogen line Hs and for potassium light 
have been made. The line Hg, \ = 4101, is nearly coincident with 
the violet potassium line, \ = 4044, so that measurement for the 
former renders that for the latter unnecessary. 

The hydrogen spectrum is obtained by means of the (J-shaped 
induction tube shown in the sketch (next page), a strong current 
being required to give lines of the necessary intensity. The tube is 
held in a stand which is constructed so that it can be made to hold 
tubes of different sizes by means of the clamp a. 

The violet potassium line cannot be obtained of sufficient intensity 
to serve for measurement, but the line in the red, \ = 7700, can be 
obtained of intensity sufficient for this purpose by heating a mixture 
of potassium perchlorate and chloride in the Bunsen flame. Such a 
mixture, prepared by heating potassium chlorate in a platinum dish 
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gasified. It is otherwise when the theoretical formula ( 
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until the first period of gas evolution is at an end, is particularly 
suitable for the object in view, as it is readily volatile and gives a 
very distinct spectrum. 

The results obtained are given in the following table, in which the 
first column contains the temperatures at which the measurements 
were made. 


K. Li. Ha. Na. TI. Ha. | Hy He. 


1 32888 | 1 *33088 | 1 °33120| 1°33305 | 1 °33493 | 1 ‘33720 | 1 °34045 | 1°34239 


1 32881 | 1 33077 | 1 °33091 | 1°83280 | 1 -33468 | 1 °33692 | 1-34016 
1°32852 | 133041 — 1 °38249 | 1°33447 

— — 1 °33050 — — 

1 32830 | 1°33033 _ — j1°33428 


| 
| 
| 


The results for the lithium, sodium, thallium, and hydrogen lines 
a, B, and y are added for the sake of comparison, and for testing the 
general accuracy of the method. They agree very closely with those 
obtained by other observers. The above results are, therefore, most 
probably correct to the fourth decimal place. The water used had 
been repeatedly distilled (finally with potassium permanganate), and 
was always boiled before every new determination. H. C. 


Relations between the Spectrometrical Constants and 
Chemical Constitution of Epichiorhydrin, of Acetaldehyde 
and Paracetaldehyde, and of Benzene. By J. W. Briiun (Ber., 
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24, 656—668).—In a previous paper (this vol., p. 633), the author 
shows that a study of the heats of combustion is not sufficient for the 
determination of the chemical constitution of many organic com- 

ounds. This advantage he claims, however, to a munch larger degree 
on behalf of the spectrometrical constants, the molecular refraction 
and dispersion. He discusses the case of acetaldehyde and paracet- 
aldehyde, and that of epichlorhydrin, showing that the formule 
assigned to these compounds on purely chemical evidence are also 
those which would be derived from the molecular refraction and dis- 
persion. The latter case is of particular interest on account of the 
relation between epichlorhydrin and the alkylene oxides. According 
to their thermochemical behaviour, the alkylene oxides would have to 
be classed as unsaturated compounds, but the spectrometrical mea- 
surements support the usually accepted formule for these substances, 
which represent them as saturated compounds. These results are, 
however, as already pointed out, not perfectly in accordance with the 
fact that the alkylene oxides readily form additive products andl 
undergo polymerisation. 

But the author holds that the power of forming additive products 
or undergoing polymerisation is not solely due to multiple linkage in 
the molecule, but to certain internal cunditions in the molecule itrel’, 
and ‘the state of tension existing between its various parts. It is this 
state of tension which chiefly determines the amount of heat developed 
when the molecule undergoes disintegration, and hence it may happen 
that saturated and unsaturated compounds, in which the tensions 
between different parts of the molecule are the same, will have also - 
the same heats of combustion. The spectrometrical constants, on the 
other hand, depend chiefly on structural differences, and hence, un- 
like the heats of combustion, give real aid in ascertaining chemical 
constitution. 

Further instances of the above are offered by the cases of tri- 
methylene and benzene. The heat of combustion of trimethylene 
would lead to a formula for this eompound similar to that of propylenc, 
but this must be only taken as representing: that a‘similar state of 
tension exists in the molecule of each, which may be caused by totally 
different peculiarities in the two cases. That this is so, is supported 
by the molecular refractions of the two compounds, which are very 
different, that of propylene indicating the presence, and that of tri- 
methylene the absence, of a double linkage. Benzene furnishes 
another well-known instance, the molecular refraction pointing to the 
presence of three double linkages, and supporting Kekulé’s formula, 
or assuming double and centric linkages to be equivaleut, the centric 
formula proposed by Baeyer. H. C. 


Basicity of Acids deduced from their Conductivity: Moro- 
basic and Bibasic Acids. By D. Berruetor ((owpt. rend. 112, 
287—289).—The addition of excess of acid to solut:ons of normal 
salts of monobasic organic acids containing one-hundredth of a gram- 
molecule per litre, gives a conductivity agreeing with that calculated 
on the assumption that no chemical change takes place. In the case 
vf formic acid alone is there a reduction below the calculated value. 

z2u2 
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It follows that acid salts of the monobasic acids do not exist in solu- 
tion at the degree of dilution specified. The addition of an excess of 
alkali gives a reduction of about 5 per cent. for the first equivalent, 
but the second equivalent has practically no effect. 

Normal salts of bibasic acids behave differently. When excess of 
ucid is added, the conductivity is lower than the value calculated for 
a simple mixture, the reduction being due to the formation of acid 
salts. The actual values show, however, that the acid salt undergoes 
considerable dissociation into normal salt and free acid. 

All these results agree with the conclusions deduced from thermo- 


chemical data. C. H. B. 


Conductiv.ties of Tribasic Acids. By D. Berruexor (Compt. 
rend., 112, 335—337 ; compare preceding abstract).—The addition of 
excess of acid to normal salts of tribasic organic acids produces, as in 
the case of bibasic acids, a conductivity lower than that calculated for 
a mixture of normal salt and free acid, but the effect is more pro- 
longed owing to the existence of a second acid salt. Measurements 
were made with tricarballylic, citric, aconitic, and mellitic acids. 

If the molecluar weight of an acid is known, its basicity can be 
determined by adding successive equivalents of alkali, and determining 
the point at which reduction of conductivity below that calculated 
for mere mixtures ceases. It is necessary to remember that excess of 
alkali added to the normal salt also produces a small effect, which 
ceases with the first equivalent in excess when the acid is monobasic, 
with the second when it is bibasic, with the third when it is tribasic, 
and with the sixth when it is hexabasic. C. H. B. 


Conductivity of Organic Acids and their Salts. By W. 
Ostwatp (Compt. rend., 112, 388—389, and D. Berruetot, ibid., 
390).—A question of priority. 


Specific Heat of Mercury. By E. Heinorn (Zeit. physikal. 
Chem., 7, 85—87).—Expcrimental investigations have left undecided 
the question whether the specific heat of mercury increases or dimi- 
nishes with rise of temperature. The author attacks the point from 
the theoretical side, and assuming that the total heat communicated 
goes to perform the work of expansion, arrives at the conclusion that 
the specific heat must diminish as the temperature rises. The formula 
he gives is C; = C,/V, Vz being the volume at #°, referred to Vy 
a I, J. W. 

Heat of Combustion and Constitution of Organic Com- 
pounds. By J. THomsen (Zeit. physikal. Chem., 7, 55—70).—The 
author showed in a previous communication (Abstr., 1487, 761) that 
.the heat of combustion of gaseous hydrocarbons of the fatty series 
could be expressed by means of a simple formula, in which it was 
assumed that the heat of combustion of hydrogen atoms was always 
the same, but that carbon atoms had different heats of combus- 
tion according as they were singly, doubly, or trebly linked to each 
uther. He gave numerical thermal values for the single, double, and 
triple bonds, by introducing the hypothetical heat of combustion of an 


GENERAL AND PHYSICAL CHEMISTRY. 633 


isolated carbon atom, which, however, vanishes in the sum, no matter 
what value is attributed to it. Thus the agreement of observed with 
calculated heats of combustion affords no proof of the correctness of 
the thermal value taken as the basis of the calculation, as Dieffenbach 
imagines (Abstr., 1890, 1206). 

In this paper, the author extends the above method to the considera- 
tion of closed carbon chains, and shows in the first place that the 
bonds in the trimethylene ring are not ordinary fatty single bonds. 
He adopts Stohmann’s numbers for the heat of combustion of the 
aromatic hydrocarbons in the solid er liquid state, and points out that 
whilst benzene, naphthalene, and chrysene belong: to the same class 
of compounds, anthracene and phenanthrene are-not directly compar- 
able with these; for the difference in the heat of combustion corre- 
sponding with C,H, is the same in the first’ group, but different in the 
last. With regard to benzene, he no longer contends that nine single 
bonds exist in the nucleus, but rather that there are six‘ single” and 
three “double”’ bonds; these, however, not being ‘thé same as the 
single and double bonds of the fatty series. The aromatic double 
bond has, in fact, a higher thermal value than theraromatic single 
bond, if the probable heat of combustion of the isolated carbon atom 
is taken to be 135°34 cal., as in the author’s former calculations. 
Naphthalene contains four double bonds; anthracene, phenanthrene, 
and chrysene, six. The author considers it probable that the aro- 
matic double bond is composed of two unequally strong bonds, one 
of which (‘ peripheral’) is equal to the single bond, the other 
(“central”) being somewhat weaker. “In any case, it is indubitable 
that the bonds in benzene and the other typical aromatic hydrocarbons 
cannot all have the same value.” J W. 


Relaticns between the Heats of Combustion and Structural 
Formule of the Alkylene Oxides, Acetaldehyde and its 
Polymerides, Trimethylene, and Benzene. By J. W. Baini 
(Ber., 24, 650—656).—The heat of combustion of ethylene oxide is 
312°5 Cal., that of the isomeric vinyl alcohol being 308°8 Cal. (caleu- 
lated), and of acetaldehyde 281°9 Cal. The heat of combustion of 
propylene oxide may be calculated from that of ethylene oxide, and 
will then be 468°5 Cal., those of its isomerides, allyl alcohol, acetone, 
and propaldehyde, being 464°8, 437°2, and 440°7 Cal. respectively. It 
will be seen that the heats of combustion of the oxides in these two 
cases agree with those of the unsaturated isomeric alcohols and not 
with those of the satarated aldehydes. Since the heats of combus- 
tion of unsaturated are always greater than those of saturated com- 
pounds, it might from this be concluded that the alkylene oxides are 
substances of an unsaturated nature, a view which is supported by the 
readiness with which these oxides form additive products and undergo 
polymerisation. 

The author holds, however, that conclusions like the above, drawn 
from thermochemical data, must be taken with great reservation. In 
illustration of this, he cites cases in which the thermochemical is 
obviously out of harmony with the other general chemical behaviour. 
Acetaldehyde, paracetaldehyde, and metacetaldehyde differ very con- 
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siderably, not only in chemical but also in physical properties, and 
yet the heats of combustion of these three substances are practically 
the same. The heat of combustion of trimethylene is approximately 
equal to that of propylene, and greater than that calculated for an 
unsaturated compound of this composition, a fact at variance with the 
accepted view of the constitution of trimethylene. Thomsen has 
endeavoured to arrive at the constitution of benzene from thermo- 
chemical considerations, but unsuccessfully, and in a recent paper 
(preceding abstract) comes to conclusions opposed to those which he 
furmerly held. These facts serve to show the difficulty in the way of 
at present employing thermochemical data for the discussion of 
chemical constitution. H. C. 


Compre:sibility of Mixtures of Air and Hydrogen. By 
U. Lata (Compt. rend., 112, 426—428).—For feeble initial pressures, 
which may increase with the proportion of hydrogen and may rise to 
1750 mm. with 49°89 per cent. of hydrogen, the compressibility of 
mixtnres of air and hydrogen is intermediate between those of air 
and hydrogen separately, but diverges from Boyle’s law in the 
same direction as the compressibility of hydrogen. 

As the final pressure increases, the divergence from Boyle's 
law reta’ns the same sign, but becomes greater for the mixture than 
for hydrogen alone, the difference increasing with the initial pressure, 
so that the compressibility of the mixture is always less than that of 
hydrogen. 

As the proportion of hydrogen increases, the compressibility di- 
verges continuously but slowly fiom that of hydrogen. With 
proportions of hydrogen between 33°08 and 39°28 per cent., however, 
the compressibility not only shows no further divergence from that 
of hydrogen alone, but tends to approach it with initial pressures lower 
than 180U mm. As the proportion of hydrogen increases beyond this 
point, the compressibility tends to approach that of hydrogen for all 
the initial pressures between the limits given below, and with 
49°89 per cent. the compressibility becomes intermediate between 
that of hydrogen and that of air, with a higher initial pressure than 
with any other mixtures. 

The phenomena are of the same order as those observed with mix- 
tures of carbonic anhydride and air (this vol., p. 253), but with an 
inverse sign. 

The pressures varied between 1050 mm. and 15,600 mm., the per- 
centages of hydrogen being 16°38, 28°12, 33°08, 39°28, and 49°89. 

C. H. B. 

Compressibility of Hot Water and its Solvent Action on 
Glass. lity C. Barus (Amer. J. Sci. [3], 41, 11U—116).—It has been 
found that the compressibility of water between 0° and 63° con- 
tinaally decreases, but that above the latter temperature it increases. 
Tbe author proposed to measure the compressibility between 100° and 
300°, but found that at 185° water attacks glass so rapidly as to make 
taeasurements in glass tubes worthless. 

Pressures were applied by aid of Cailletet’s large force pump. 
The thread of water 1s enclosed in a capillary tube, between two end 
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threads of mercury, and the distance apart of the two inner menisci, 
corresponding with any given temperature and pressure, measured 
by a cathetometer. The tube, suitably closed above, is exposed in a 
vapour-bath. At 185°, the thread of water soon loses its trans- 
parency, becoming white and cloudy. After the action has continued 
tor about an honr, the column is solid at high pressures (300 atmos.), 
although it is probably only partially so at 20 atmos. In consequence 
of this, threads of mercury break off during advance and retrogression 
of the column. Further measurement is, therefore, not feasible. The 
glass was common lead glass, and distilled water was used. 

The dissolution of the glass in the water at 185° causes a shrinkage 
in the volume of the system of pure water and solid glass of more 
than 11 per cent. up to the point of solidification. The hot, turbid 
column, after exposure at 185° for about 55 minutes, is absolutely 
shorter than the vriginal clear, cold column at 24°. The hot com- 
pressibility, after 55 minutes, has increased to five times the cold 
compressibility, and to three times the original hot compressibility. 
Making allowance for the shrinkage due to chemical action, the normal 
compressibility of pure water at 185° is estimated as not greater than 
70/10°. Above 100°, therefore, the compressibility increases at a 
very low rate with temperature, which the author thinks indicates 
exceptional stubility of the water molecule. 

The author regards the action above described as due to the in- 
stability of the glass molecule at 185°, and as a general deduction 
infers that in many instances a definite dissociation temperature of 
the solid must first be surpassed, before solution will set in. 

H. C. 


Determination of Vapour Densities. By G. Lunce and O. 
Nevupera (Ber., 24, 729—737).—The gasvolumeter devised by one 
of the authors (Abstr., 1890, 660) may be used in conjunction with 
V. Mever’s apparatus for the determination of vapour densities, and, 
since the reduction of the volume of gas measured to standard con- 
ditions is thus rendered unnecessary, a great saving of time is 
effected. It has, however, an additional advantage, for with but 
slight alteration in the apparatus itself, it becomes possible to effect 
the volatilisation of a compound under greatly diminished pressure 
with the greatest ease. A sketch is here given of the apparatus so 
arranged as to effect the above object. 

The vapour density apparatus A, the bulb of which should have a 
capacity of from 300 to 400 c.c., is fitted with the arrangement a, 
formerly described by Meyer and Biltz (Abstr., 1888, 1241) for 
allowing the substance under examination to fall into the bulb at any 
desired moment. a is in this case placed above the capillary tube b, 
and the latter, in place of being bent downwards, is kept horizontal and 
brought close up to the tube d of the measuring vessel B, the two being 
then connected by stout india-rnbber tubing. The measuring tube B 
consists of a narrow upper and wide lower portion, the upper portion, 
which contains 15 or 16 c.c., being divided either into one-tenth c.c., or 
into divisions of 0°774 c.c., each of which corresponds with 1 milligram 
of dry air at 0° and 760 mm., these being again subdivided into tenths. 
By means of the tap c, B may be placed in communication with d and 
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b and thus with A, or may be connected with the small vessel e, and 
thus with the outside air. A wooden scale, C, 80 cm. long, and 
divided into millimeters, is fastened by means of the clamp f to the 
lower, wider portion of B. A moveable index needle, g, is placed on 


WT tuhalall.. Lo 


the scale C, and can be held in any position of the scale by means of 
aspring. The rest of the apparatus consists of the reduction tube 
D and the pressure tube Z, the functions of which were described in 
the former paper. 

If B and e are placed in communication and F be then raised, the 
air will be driven out of B and the mercury will rise until it reaches 
the tap c. By closing c and lowering E until the mercury in B falls 
to the clamp /, which marks the zero of the scale, and then adjusting 
g to the level of the mercury in E, it is obvious that the reading on 
the scale of the position of g will be the barometric pressure at the 
time of the observation. From this is subtracted the pressure at 
which the vapour density is to be taken, and g is then adjusted in the 
position so found. For instance, if the height of the barometer is 
750 mm., and the pressure at which the experiment is to be conducted 
is 50 mm., gq would be adjusted at division 700 on the scale. 

In conducting an experiment, B is first connected with e, E is 
raised, and the air driven out of B. c is now turned so as to put d 
and B into communication, and J is lowered as far as possible. c is 
then again turned and the gas which has entered B is driven out by 
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raising HZ. The above operations are then repeated for a number of 
times, until the desired pressure within the apparatus is reached, 
This can be done while A is being heated to the necessary tempera- 
ture. The mercury in B is now adjusted so that it fills the whole 
tube to the tap c, which is then so turned as to put B and A into 
communication. When this is done, the substance, the vapour density 
of which is being determined, is allowed to fall into the bulb A. 
Volatilisation immediately sets in, and the mercury in B sinks, whilst 
at the same time it rises in #, but by lowering EF it is possible to 
maintain the pressure within the apparatus practically constant while 
the gas is coming off. 

When the evolution of gas ceases, c is turned so that communication 
with both A and e is cut off, b and d are disconnected, and the tube 
B is lowered to a height convenient for reading. The reduction tube 
D, which up to this time is neglected, is now raised so that the level 
of the mercury in this tube and B shall be about the same, and a 
sufficient time is allowed for the temperature in both tubes to become . 
equal. Z is then raised until the mercury in D stands at the mark 
100, when the air in D is compressed to the volume occupied at 0° 
and 760 mm. At the same time, the level of the mercury in D is 
brought to that in the tube B, so that the gas in the latter tube is 
also under the conditions 0° and 760 mm. If B is divided into cubic 
centimeters, the desired vapour density will be g/v 0°001293, when g is 
weight of the substance in grams and v is the volume of the gas in B. 
If the divisions on B are each 0°774 c.c., corresponding with 1 milli- 
gram of air, the above formula will be simplified to g/v;, where g is 
the weight in milligrams and v, the volume measured. 

The air in A may, of course, be replaced by any other indifferent 
gas, preferably not by hydrogen, before the exhaustion is commenced. 
In the following table is given the reduction in the boiling point 
which substances, boiling under ordinary pressure at the temperatures 
at the head of each column, will approximately undergo when the 
pressure is reduced to that given in the table : 


Ordinary boiling point .. | below 100° | 100—200° | 200—300° | above 300° 
Pressure in mm.. .....| 20 50 75 | 20 50 75 | 20 50 75 | 20 50 75 


Reduction in _ boiling 
point ........+....+..| 65° 55° 50° | 80° 65° 60°} 105° 90° 80°| 130° 100° 90° 


It is, however, best to heat the bulb A to about 20° above the point 
at which the substance boils under the pressure of the experiment. 

A number of examples are given to illustrate the accuracy of the 
above method of determining vapour densities. It is proposed to 
employ it for the investigation of certain doubtful cases, such as those 
of ammonium chloride and sulphur. H. C. 


Kinetic Molecular Theory of Dilute Solutions. By H. A. 
Lorentz (Zeit. physikal. Chem., 7, 36—54).—Like Boltzmann (this 
vol., p. 389), the author endeavours to deduce the law of osmotic 
pressure from the molecular motions in dilute solutions. He also 
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treats of the freezing point and vapour pressure of such solutions 
from the same standpoint, and finds the theory of electrolytic disso- 
ciation in harmony with his conclusions. J. W. 


Osmotic Pressure and the Kinetic Theory of Gases. By L. 
Bouitzmann (Zeit. physikal. Chem., 7, 88—90).—Lorentz (preceding 
abstract) raised an objection to a mode of proof adopted by the author 
in his paper (this vol., p. 389). The validity of the objection is 
admitted, and a stricter proof given. J. W. 


Dissociation Hypothesis. By J. Trause (Ber., 24, 737—745).— 
A reply to Arrhenius (this vol.,p. 521). The author does not regard 
the answers given by Arrhenius to the objections he brought forward 
against the dissociation hypothesis (this vol., p. 255) as satisfactory, 
and in this paper repeats and extends these objections. H. 


Affinity of Bases. By E. Letimann and H. Gross (Annalen, 
260, 269—289; compare Abstr., 1889, 11U4).—The authors have 
measured the affinity of various bases by the spectrophotometric 
method previously described by Lellmann (Joc. cit.). 

A dilute alcoholic solution (50 c.c.) of dimethylamidoazobenzene 
(butter-yellow), containing 2 milligrams of the base, is mixed with 
a known quantity of the hydrochloride of the base to be investigated, 
and the mixture made up to 100 c.c. This mixture attains a condi- 
tion of equilibrium after a longer or shorter time (sometimes imme- 
diately, sometimes only after four to five days) on keeping at the 
ordinary temperature, but the distribution of the acid takes place 
more quickly on heating at 40° for one to two hours. The solution 
is then examined with a spectrophotometer, and its absorption com- 
pared with that of a solution of pure dimethylamidoazobeuzene 
hydrochloride in a large excess of hydrochloric acid. 

In the case of aniline, it was found, as the average of four different 
experiments, that equilibrium is attained when the number of mole- 
cules of hydrochloric acid combined with the dimethylamidoazo- 
benzene, compared with the number of molecules of acid in combina- 
tion with the aniline, is 1545 : 100,000, or « = 0°01545, the acid and 
the two bases being present in the proportion of their molecular 
weights. When such solutions are kept for some days longer and 
examined again, the value of « is found to have undergone a slight 
change in every case, but the variations are such that the average 
value remains practically the same. A similar variation is observed 
in the case of other bases, a fact which shows that the solutions are 
not actually in a state of rest; it may be noted that those solutions 
which at the first examination give a value for « considerably above 
the average, on examination at a later period, give a value consider- 
ably below the average, and vice versd, whilst those which give 
values approximately the same as the average do so also at the later 

riod. 

The bases given in the following list were investigated ; they are 
placed in the order of their affinity, commencing with the feeblest, 
and the figures give the value of «. 
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Parachloraniline.... 0°03595 | Dimethylaniline.... 0°01003 
Metamidophenol.... 0°02138 | Paratoluidine 
Quinoline 0°02055 | Quinaldine 
0°01818 | Paramidophenol.... 
0°01565 | 2-Picoline 
Orthamidophenol... 0°01444 | Hydroxylamine .. 
Pyridine 0°01323 | Ammonia 


The results arrived at by the spectrophotometric method differ 
very considerably from those obtained by Walker by measurements 
of the electrical conductivity (Zeit. physikal. Chem., 4, 319) ; experi- 
ments showed that this difference is not due to the fact that in one 
case dilute alcoholic, and in the other aqueous, solutions are employed. 
In the authors’ opinion, Walker’s series is probably incorrect, for 
various reasons. 

The article continues with an attempt to explain various anomalies 
in the above list; tne fact that ortho- and par-amidophenol are 
stronger, whilst metamidophenol is a weaker, base than aniline, may 
be accounted for by assuming that the hydrogen of the hydroxyl 
group is nearer to the amido-group in the ortho- and para-compounds 
than it is in the meta-derivative ; in the first case, the atoms may be 

~ -H 
supposed to be arranged thus, H __ ; and in the second case 


-—0 


—N<h 


thus, ; the influence of the hydroxy-group being differ- 


2 


H 
ent in the two cases. 

Numerous remarkable facts observed by Ostwald may be explained 
by a hypothesis of this kind. 

Experiments seem to show that dimethylamidoazobenzene and 
other coal-tar colouring matters may be employed for studying 
various other phenomena; it has been found, for example, that of the 
three liquids, methyl alcohol, water, and ethyl alcohol, the first has 
the smallest, the last the greatest attraction for hydrochloric acid, 
and this in solutions so dilute that a chemical reaction must be con- 
sidered ont of the question. F. 8. K. 


Velocity of Reaction in Gelatin. By S. Rerormarsxy (Zeit. 
phystkal. Chem., '7,34—35).— Parallel experiments on the catalysis of 
methyl acetate by hydrochloric acid were instituted in water and in 
agar-agar jelly. The concentration of the agar-agar solution (1°25 
per cent.) was chosen so that at 35° it was liquid, but at 25°, the 
temperature of experiment, solid enough to allow the vessel in which 
it was contained to be inverted without any trace of fluid escaping. 
The coefficient of velocity was found to be the same in both cases, as 
was to be expected, considering the identical results obtained by 
Voigtlinder (Abstr., 1889, 817) for diffusion in such a jelly and in 
pure water. J. W. 
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New Automatic Mercury Air-pump, with Arrangement for 
Self-action by means of Water Pressure. By M. Sruut (Ber., 
24, 147—159).—A great disadvantage attending the use of the mer- 
cury air-pump is the necessity of constantly raising the mercury back 
to its former level, in order to keep the pumpin action. This usually 
employs the whole time and attention of the operator, and often gives 
rise to accidents of all kinds. In order to overcome this difficulty as 
far as possible, the author has devised a method of keeping the pump 
automatically in constant action by means of water pressure. The 
arrangement used is illustrated by the accompanying sketch. 


Water enters through the tube L, and three-way tap A, into the 
cylinder B, the air escaping into the glass vessel C, and by its pres- 
sure forcing the mercury into the pump D, and effecting exhaustion 
in the well-known manner. The long barometer tube is replaced by 
the glass valve H. 

As soon as a sufficient amount of mercury has been pressed into 
the pump, the beam on which the vessel C is supported becomes 
heaviest on the left-hand side, and is depressed in this direction; this 
causes a rotation of the three-way tap in such a manner that the 
water supply is shut off, and the water which is under the pressure 
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cf the air is removed by the tube A. At the same time, the moveable 
weight F also falls to the left hand, and serves so to increase the 
weight on this side that the whole of the mercury must flow from D 
into C, before the latter becomes the heavier; then rotation of the 
beam and tap again take place, the weight F falls to the right, and 
the pump is once more set in action. 

To the moveable weight F is attached an arrangement by means 
of which the air collecting in the globe D can be tiansferred for five 
successive times into a small and perfectly vacuous reveiver, R, and 
not until the sixth time of working the pump allowed to escape into 
the air. This is effected by attaching to the weight F a small, six- 
toothed wheel, having a deep incision between two of the teeth. 
Each time the weight falls to the right the wheel is rotated through 
the distance between two of its teeth, and a peg, which serves to stop 
the falling weight, comes for five successive times in contact with the 
circumference of the wheel. The sixth time, however, the peg enters 
the incision, and the weight thus falls further to the right. This time, 
therefore, a larger quantity of mercury must be forced out of C into 
D before the beam is over-balanced on the left-hand side, and this 
can be so arranged that the mercury now fills the whole of the small 
receiver R, and forces the air contained in it through the tube S into 
the atmosphere. In this way, very perfect exhaustion can be 
effected. 

The above arrangement in connection with the weight F renders it 
possible to regulate the height to which the mercury will rise to 
within half a centimeter. The rate at which the mercury rises can 
very easily be regulated by means of the tap. Instead of allowing 
the air to escape directly into the atmosphere, it may first be passed 
into a second receiver, which is exhausted by means of a water-pump. 
The most perfect exhaustion is thus obtained. H. C. 


Inorganic Chemistry. 


Conversion of Sodium Pyrophosphite into Sodium Hydrogen 
Phosphite. By L. Amat (Compt. rend., 112, 527—530).—The con- 
version of sodium pyrophosphite in aqueous solution into sodium 
hydrogen phosphite follows the same law as the hydration of meta- 
phosphoric acid (Abstr., 1889, 671), the equation being log ; — S = 
ka loge; where » is the quantity of acid phosphite originally present, 
@ the quantity present at any given instant, / the maximum possible 
quantity of acid phosphite, and 2 the time in hours. 

The change is more rapid the more concentrated the solution, but 
the velocity of transformation is such that k remains constant, the 
decrease in velocity owing to reduction being compensated by the 
accelerating influence of the acid phosphite. 
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In presence of free acid (sulphuric), the rate of change is greatly 
increased, doubtless because the acid liberates pyrophosphorous acid, 
which rapidly alters. Under these cenditions, the value of k gradually 
decreases, and the equation already given only represents the results 
in a very general way. C. H. B. 


Silicobromoform. By A. Besson (Compt. rend., 112, 530—532). 
—When carefully dried hydrogen bromide acts on crystallised silicon 
at a temperature below redness, the product consists of silicon 
bromide boiling at 153° and silicobromoform, in proportion which, 
even under favourable conditions, does not exceed 5 per cent. of the 
ae. When air is allowed to enter the apparatus, a substance is 

ormed which crystallises in yellow plates; it seems to be a silicon 
oxy bromide. 

Silicobromoform is a colourless liquid which does not solidify even 
at —60°, and buils without decomposition at 109—111° in presence of 
an inert gas. In presence of air, it fumes abundantly and ignites 
spontaneously ; its vapour forms explosive mixtures with air. It is 
decomposed by water, and also, with great violence, by alkalis. 

Ammonia acts energetically on silicobromoform with development 
of heat and light, but the white product is indefinite in composition, 
and contains silicon, hydrogen, bromine, and ammonia. Hydrogen 
phosphide does not combine with silicobromoform at —40° under 
ordinary pressure, but under a pressure of 25 atmos. at +15°, a white 
solid is formed, which persists for some time after the removal of the 
pressure. Silicochloroform yields a similar product, which, however, 
decomposes as soon as the pressure is removed, even at —22°. 


C. H. B. 


Sodamide and Disodammonium Chloride. By Joaynis 
(Compt. rend., 112, 392—394).—Sodammonium decomposes very 
slowly at the ordinary temperature into hydrogen and sodamide, the 
change being slightly more rapid when exposed to light than in the 
dark. The decomposition tends to a linit as the pressure of the 
hydrogen increases. As the hydrogen and excess of ammonia escape, 
the sodamide, NH,Na, separates in white, transparent crystals, about 
1 mm. long. 

Sodium chloride interacts with sodammonium, but does not form 
the subchloride described by Rose. One equivalent of hydrogen is 
liberated for each equivalent of sodammonium used, and when the 
sodium: chloride is in excess, the liquid becomes colourless. The 
precipitate, when washed with liquefied ammonia, is sodamide free 
from chlorine. The rapid decompusition of sodammonium under 
these conditions is due to the formation of an unstable disodammonium 
chloride, NH,Na,Cl, which can be obtained (mixed with excess of 
sodium chloride) by the action of excess of sodium chloride on sodium 
in presence of a quantity of liquefied ammonia insufficient to dissolve 
all the sodium chloride. It is decomposed by liquefied ammonia into 
sodium chloride and sodamide, and is also decomposed by water, 
withgut. noise and. without evolation of hydrogen, yielding ammonia, 
sudium hydroxide, aud sod-um chlor.de. C. H. B. 
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Combination of Ammonia with Chlorides. By Joannrs 
(Compt. rend., 112, 337—339).—Fused sodium chloride dissolves 
readily in liquefied ammonia at —10°, the vapour pressure of the 
solution being slightly inferior to that of the liquefied gas alone at 
this temperature. On further cooling to —30°, and allowing the 
ammonia to escape at ordinary pressure, slender, white needles 
quickly separate. After evolution of gas at —30° has ceased, the 
temperature is allowed to rise slowly. Very little gas escapes up to 
—24°, but beyond this point the evolution of ammonia becomes more 
rapid. The gas evolved above —24° was collected in dilute acid; it 
was found that the ratio NH,/NaCl = 4°998, and hence a compound 
is formed of the composition NaCl,5NH;. It has the foliowing dis- 
sociation pressures :— 

—24° —20°8° —17°5° —15-0° —10-0° —7:0° 

777 892 1074 1305 1777 2130 mm. 


No evidence could be obtained of the formation, even at —72°, of 
any compound of potassium chloride and ammonia recognisable by ‘a 
specific tension of dissociation. 

Barium chloride combines very slowly with ammonia, but if the 
anhydrous salt is brought in contact with the liquetied gas, combina- 
tion takes place somewhat rapidly, and if the excess of ammonia is 
allowed to escape at 0° under atmospheric pressure, the residue has 
the composition BaCl,,8NH;. Its dissociation pressure is 541 mm. at 
0° and 1850 mm. at 28°4°, and if the ammonia is continually removed, 
the pressure remains constant at the latter temperature until decom- 
position is complete. C. H. B. 


Dissociation of Magnesium Oxide by Means of Metallic 
Magnesium. By H. N. Morse and J. Wuire (Amer. Chem. J., 13, 
128—129).—The authors have already described the dissociation of 
the oxides and sulphides of zinc and cadmium when heated in a 
vacuum with their respective metals (Abstr., 1889, 755). The method 
employed for similar experiments on magnesium oxide was the same, 
except that an iron tube, closed at one end, was inserted into the 
back half of the glass tube to prevent contact of the magnesium 
vapour with the glass. The magnesium was distilled in a vacuum as 
described by Burton and Vorce (Abstr., 1890, 850), and the oxide was 
heated to redness in a vacuum until it ceased to give off carbonic 
anhydride ; from 4°5-to 10 grams of the metal was then dropped into 
the tube, followed by 1'5—3 grams of the oxide. The tube was 
exhausted and heated to bright redness, when the phenomena that 
presented themselves were similar to those observed in the previous 
experiments, the magnesium oxide being transported to the front 
part of the tube, in quantity varying with the thuroughness with which 
the metal and oxide were mixed. Carbonic anhydride (from the 
carbon in the iron) and from 1°5 to 3 c.c. of oxygen were evolved 
during the experiment. A.'G. Bu» 


Melting Point of certain Alloys. By F.C. Wrip (Amer. Chem. 
J., 13, 121—123).—Heycock and Neville (Proc., 1889, 41) have 
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shown that the addition of each atom of lead to 100 atoms of fin 
lowers the melting point of the tin by 2°22°. The author finds that 
this rule only holds with quantities of lead up to 15 atoms to 100 
atoms of tin, after which the melting points are not so low as they 
should be when calculated by the rule. The lowest melting point 
obtained is that of 38 atoms of lead to 100 of tin (180°). 

The effects of this reduction of the melting point are not cumulative; 
thus, an alloy of 100 atoms of tin with 57°28 atoms of lead melts at 
180°, whilst one of 100 atoms of tin with 57°26 atoms of lead and 5-89 
atoms of mercury melts at 173°, not 18u° — 5°89 x 2°3° = 166°45°. 

A. G. B. 

Note.—The author seems to overlook the fact that Heycock and 
Neville referred explicitly to the addition of “small quantities” of 
lead. It is well known that Raoult’s method only holds for dilute 
solutions. [ Eprrors. ] 


Hydrated Lead Oxide. By C. Lueprxine (Amer. Chem. J., 13, 
120—121).—Schaffner’s hydrated lead oxide, 2PbO,H,0, is obtained 
in large crystals when litharge is boiled with potassium hydroxide, 
and the cold solution allowed to slowly absorb carbonic anhydride by 
exposure to air; as the potassium hydroxide becomes converted 
into carbonate, short, thick, well-developed, colourless, transparent, 
tetragonal crystals (a:b :c = 1:1: 0°824) are deposited; they are 
highly refractive and brilliantly lustrous; they are alkaline, and 
become opaque from formation of carbonate when exposed to air, and 
yellow from formation of oxide when heated, but in both cases they 
retain the original crystalline form. A. G. B. 


Copper Arsenates. By A. Hirscnh (Chem. Cenfr., 1891, i, 
15—16; from Inaug. Diss. Halle).—Tetracupric arsenate, 4CuO, As,O; 
+ H,0, has been already prepared by Debray, Friedel and Sarasin, 
and Coloriano. The author has prepared it by the action of disodium 
arsenate on an excess of cupric chloride in concentrated solution. It 
is white, very stable, and does not react with silver nitrate; with 
disodium arsenate, it becomes blue. It was also obtained combined 
with 3} mols. H,O. 

Tricupric arsenate is obtained by adding sodium acetate to the 
filtrate from the precipitation of disodium acetate with excess of 
cupric sulphate. It is also obtained by the action of trisilver arsenate 
on cupric chloride. 

Several copper sodium arsenates were prepared: 2Cu;As,0, 
+ NaH,AsO, + 5H,0, from disodium arsenate and excess of cupric 
sulphate; 6Cu,;As,0, + 2NaH,AsO, + Na,HAsO, + 13°5H,0, or 
33°5H,O, or 16H,0. from cupric sulphate and excess of sodium 
arsenate. If the excess of cupric sulphate is very considerable, the 
compound 5Cu0O,2As,0; is formed. From cupric nitrate, with excess 
of disodium arsenate, the salts 6Cu,As,0O, + 2Na,HAsO, + 19H,O 
and 4Cu,As,0, + Na,HAsO, + 11H,0 were obtained ; whilst, if the 
cupric nitrate is in excess, the salts 5CuO,2As,0, and 8Cu0,3As,0, 
are formed. The following double salts were obtained by the action 
of cupric chloride on disodium arsenate in dilute solution : 3Cu;As,0, 
+ 2NaCl + 135H,0 or 17°5H,0, 5Cu;As,0, + 3NaCl + 19H,0 or 
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23H.,0, and Cu;As,0, + NaCl + 75H,0. The two last are obtained 
from the former by the decomposing action of water. The chlorine 
is combined with the sodium in these salts, since silver nitrate reacts 
with them to form silver chloride without precipitating any cupric 
oxide, as it would do if the chlorine were in the form of cupric 
oxychloride. 

From all these salts, if they are washed first with cold and then 
with hot water, the white tetracapric arsenate is obtained. 
J. W. L. 

Hydrated Sodium Manganites. By G. Roussrau (Compt. rend., 
112, 525—527).—Potassium permanganate at 200° splits up into an 
alkaline manganite and manganese dioxide, and when the action of 
heat is prolonged, the two products interact with formation of potas- 
sium manganite and free alkali. Sodium permanganate behaves in a 
similar way at about 300°, the change being complete after six hours. 
Boiling water removes from the product a brown, amorphous sub- 
stance which probably corresponds with Gorgeu’s colloidal manganese 
dioxide. After repeated lixiviation, the hydrated manganite 
8MnO,,Na,0,5H,O0 is left in black, microscopic crystals. It loses 
4 mols. H,O at 150° to 18°. and becomes anhydrous at 250° ; between 
this point and 440°, it undergoes no further change ; but at dull redness, 
it begins to polymerise with loss of sodium. 

Sodium manganate was prepared by heating 3 grams of sodium per- 
manganate with 4 grams of sodium hydroxide and a small quantity 
of water, and when the effervescence due to liberation of oxygen 
ceased, 5 grams of sodium chloride was added, and the heating con- 
tinued. Four to five hours heating at the highest temperature of a 
Bunsen burner yields silky, black needles of the hydrate 


12Mn0,,Na,0,4H,0, 


which becomes anhydrous between 130° and 170°. With a higher 
temperature and a larger preportion of sodium chloride, rhomboidal 
lamelle of a new hydrate, 16MnO,,Na,0,8H,0, are obtained ; this loses 
7 mols. H,O between 150° and 180°, and becomes anhydrous at about 
250°. At a yellow heat, the product consists of black needles, 
12Mn0O,,Na,0,4H,0, identical in appearance and composition with 
those obtained at about 800° by means of a Bunsen burner. 

When sodium manganate is heated from 3L0° up to a yellow heat, 
the series of changes is as follows: the first product is 


8Mn0O,,Na,0,5H,0, 
which above 500° polymerises, and at 800° is converted into 
12Mn0.,,Na,0,4H,O. At about 1000°, the compound 
16Mn0,,Na,0,8H,0 
is formed, but between 1200° and 1300° it splits up into the com- 
pound, 8MnO,,Na,0,5H,0, that is formed at 300°. At a yellow 
heat, the hydrate 12MnO,,Na,0,4H,O reappears, and tends to pro- 
duce another cycle of the same kind. 
The anthor has previously observed analogous variations in the 
condensation of the anhydrous manganites of the alkaline earths. 


C. H. B. 
VOL. LX. 22 
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The Carbon of Spiegeleisen. By B. Rarnxe (Annalen, 260, 
333—337).—When a sample of semi-crystalline ferromanganese (30 
grams), containing 66 per cent. of manganese, is reduced to a fine 

owder, covered with water, and bromine (185 grams) gradaally 
added to the mixture with constant shaking, until no further action 
is observed, a slight development of heat takes place, but no gas is 
evolved; on adding water and distilling, a small quantity of carbon 
tetrabromide, which seems to contain a little carbon tetrachloride, 
collects in the receiver. The insoluble carbonaceous residue, after 
having been repeatedly boiled with hydrochloric acid, washed, and 
dried at 100°, is a black, granular powder (3°7 grams), similar in 
appearance to gunpowder. A sample of this powder was digested 
with hydrofluoric acid to free it from silica, washed wel], dried at 110°, 
and analysed with the following result (in percentages) :—Carbon = 
49°97, hydrogen = 2:12, bromine = 21°25, chlorine = 1°47, and 
oxygen = 25°19; it also contains traces of iron and manganese and 
has a faint acid reaction. When treated with ammonia at 100°, it 
loses 13°8 per cent. of bromine and 0°82 per cent. of chlorine, and the 
residual powder retains ammonia even after having been dried at 110°. 
When the original carbonaceous residue is boiled with sodium carb- 
onate (but not with sodium chloride), it loses 13°94 per cent. of 
bromine and 1°58 per cent. of chlorine; the undissolved substance 
has a neutral reaction and the following percentage composition :— 
Carbon = 50°71, hydrogen = 2:13, bromine = 7°41, sodium = 7°39, 
and oxygen = 32°36. 

These results show that the carbonaceous residue obtained from 


ferromanganese in the manner described above has the character of 
an organic acid. F. 8. K. 


Crystalline Ferromanganese. By B. Raruke (Annalen, 260, 
326—332).—Three samples of crystalline ferromanganese were 
analysed with the following results :— 


Carbon, Silicon, Tron. Manganese. Phosphorus. 
0-18 9°48 82°45 0°10 
O15 16°99 75°73 0°12 
0°52 47°93 44°99 —_ 
F. 8. K. 


Atomic Weight of Rhodium. By K. Seuserr and K. Kossé 
(Annalen, 260, 3i4—325).—The atomic weight of rhodium has been 
determined by the method previously employed by Jérgensen (Abstr., 
1883, 1060), namely, by decomposing pure chloropurpureorhodium 
chloride, Rh,(NH;)Cl,, in a stream of hydrogen. 

‘Three different samples of metal were used for the preparation of 
this salt. The atomic weight was found to be 102°7 (O = 15°96) as 
the average of ten separate determinations, F. 8. K. 
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Mineralogical Chemistry. 


Native Silver and Dioptase from French Congo. By E. 
JANNETIAZ (Compt. rend., 112, 446—447).—Dioptase of an emerald- 
green colour was found in some cases intimately mixed with quartz 
crystals of the usual form and chrysocolla, in others embedded in 
limestone. The dioptase crystals have the usual form, and a crystal 
cut normally to its axis shows rings with a black cross of positive 
sign, as in the dioptase from the Ural. 

One of the specimens of calcium carbonate, crystallised in 
rhombohedrons, and obtained from the copper mine of Mindouli, 
about two leagues east of Comba, between Bonanza and Brazzaville, 
contained several grains of native silver, including: a. group of 
octahedra with very distinct faces. 


Goethite, Serpentine, and Garnet from Canada. By B. J. 
Harrineron (Jahrb. f. Min., 1891, i,. Ref. 241—242; from Cun. Rec. 
Svi., 4, 93—99).—Goethite occurs with hematite, limonite, provustite, 
pyrolusite, calcite, and barytes in veins in the lower carboniferous 
limestone at Clifton, Nova Scotia. Analysis yielded the following 
results :— 

Fe,0s. Mn.0, HO. SiO». 
88°92 0-14 10°20 0-32 


The sp. gr. of the mineral is 4°217, and its hardness 5. 

Sergen‘ine—Narrow veins of white or apple-green serp2ntine 
occur in a dark serpentine in the asbestos mine at Coleraine, 
Eastern Townships. Fresh from the mine, the mineral is so soft that 
it can be moulded with the fingers. In the air, it becomes gradually 
harder, until it attains a hardness of 3°5. An analysis of dry material 


gave :— 


SiO». MgO. FeO. MnO. NiO. (a0. H,0. 
43°13 42°05 037 #4trace trace trace 13°88 


The sp. gr. of the mineral is 2°514. 
Garnet is met with at Oxford, St. Jerome, and Grenville, and also 


in Ottawa Co., Ontario, in, the well-known apatite region. Analysis 
yielded :— 
Si0,. Al,03. Fe,0;. MnO. CaO. Ignition. Total. 
36°22 18 23 717 0°63 37°39 0°70 100°34 
B. H. B. 


Manganese Ores of Transcaucasia. By N. Kozovsxi (Zit. 
Kryst. Min., 18, 630, from the Russ. Min. J., 4, 1—29).—Tbe 
manganese ore, pyrolusite, occurs in a calcareous sandstone, aud gave 


on analysis the following results :— 
: 222 
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H,O. Insol. in acids. SiO,. P,O;. Mn. P. 
I. O61 0°47 0°89 112 57°02 0°48 
II. 1°04 5°04 4°36 1:02 55°00 0°45 
Ill. 5°78 8°47 7°38 1:16 45°50 0°48 
B. H. B. 


Manganese Ore in Ekaterinoslav. By N. Kozovskr (Zeit. 
Kryst. Min., 18, 631, from the Russian).—The ore, pyrolusite, 
occurs ina manganiferous clay, and gave on analysis the following 
results :— 

Mn0,. P. FeO; SiO. CuO. §S.~ MgO. Total. 

T. 85°07 trace 123 810 4137 O08 108 96:93 

Il. 81:03 O36 190 933 4195 O07 O85 96:43 

B. H. B. 

Breunerite and Bloedite, from Hall, in Tyrol. By H. v. 
Foutton (Zeit. Kryst. Min., 18, 658—659; from Jahrb. k. k. Geol. 
Reichsanst., 38, 1).—With galena, breunerite occurs in anhydrite in 
aggregates resembling pinolite, and gave on analysis :— 


FeO. MnO. MgO. 
11°88 1°36 37°68 
Bloedite of a yellow colour is met with in the rock salt, and gave on 
analysis :— 


SO. MgO. Na,O. Cl. H,0. Total. 
46°35 12°59 17°20 0°99 23°78 100°91 
B. H. B. 

Melanophlogite. By G. Friepet (Jahrb. f. Min., 1891, i, Ref. 
201—205 ; from Bull. Soc. Fran. Min., 13, 356).—The author collected 
a series of good specimens of melanophlogite in the Solfara Giona, in 
Sicily, and has subjected them to careful investigation. The mineral 
occurs in a bed of limestone, occurring in cavities with sulphur, 
calcite, and celestine. The crystais are in the form of cubes or small 
globes composed of a large number of cubes. From the optical 
examination, the author concludes that melanophlogite is formed of 
six quadratic pyramids, the mineral affording an example of a peculiar 
kind of quadratic pseudo-cube and not, as Mallard suggests, of a 
pseudomorph. The mineral has a sp. gr. of 2°030, and gave on 
analysis the following results :— 

SO. Si0.. 
6°19 93°18 

The formula is SO;,20SiO,. There is also a variable percentage of 
carbon, which the author regards as unessential, as the limestone in 
which the mineral occurs is highly bituminous. The crust, on which 
the melanophlogite is planted, consists of opal, and the author is of 
opinion that the melanophlogite has been formed by the action of 
sulphunic anhydride on this mineral at a temperature not exceeding 
100°. Ona specimen of sulphur, the author found spheroidal groups 
of melanophlogite crystals, the crystals being hexagonal and exhibit- 
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ing the form of tridymite. This variety he terms hexagonal 
melanophlogite in contradistinction to the quadratic variety crys- 
tallising in pseudo-cubes. B. H. B. 


Ferronatrite. By A. Arzruni and A. Frenzer (Zeit. Kryst. Min., 
18, 595—598).—Under the name of ferronatrite, Mackintosh (Abstr., 
1890, 455) described an iron sodium sulphate occurring with other 
iron sulphates in Chili. As the description of this mineral did not 
accord with that of a similar mineral from Caracoles, Chili, Frenzel 
suggested for the latter the name of gordaite. The mineral ferro- 
natrite was subsequently described by Genth and Penfield (this 
vol., 274), and from this description the authors conclude that gordaite 
and ferronatrite are identical. A new analysis gave :— 


SO;. Fe,0; Na,0. H,0. Total. 
50°85 17°69 20°22 11°90 100°66 


Formula : 3Na,S0,,Fe,8;0,, + 6H,0. B. H. B. 


Eutaxitic Glasses of the Liparites. By P. Wensuxorr (Jahrb. 
f. Min., 1891, i., Ref. 281—282; trom Trav. soc. natur, St. Pétersbourg, 
21, 1— 19). —In the island of Unga, east of Kamtchatka and in the 
River Marekanka, massive rocks of banded structure occur. Light 
and dark bands alternate. In polarised light, under the microscope, 
it is seen that both rocks consist essentially of spherolites of finely 
tibrous, radiated structure. Analysis gave the following results :— 


SiO, Al,O,. Fes0s CaO. “K,O. Na,O. H,0. Total. 

I. 75°36 1421 013 O84 272 478 4169 99:13 
If. 7619 1342 O41 4135 263 457 115 97°72 
Ill. 72:7 1415 O17 O82 248 451 435 99°26 


I. Banded rock from the Marekanka; II. banded rock from Unga ; 
III. perlite from the Marekanka. These analyses show that these 
rocks are chemically indentical with various liparite glasses. They 
therefore belong undoubtedly to the liparites, and are distinguished 
from obsidian and similar rocks merely by their banded structure 
and by the fact that devitrification has advanced further. The 
author proposes to include all such banded rocks in a separate group 
of “ eutaxitic glasses.” Such rocks are widely distributed, occurring, 
as they do, in Hungary, Lipari, the Yellowstone Park, Teneriffe, 
Mexico, New Zealand, Ecuador, Japan, Shropshire, and Snowdon. 


B. H. B. 


Basaltic Hornblendes. By C. Scuyerper (Zeit. Kryst. Min., 18, 
579—584).—The author gives the results of analyses of various 
basaltic hornblendes, and notes the connection existing between the 
percentage of ferrous oxide and the direction of extinction observed 
in the specimens examined. The hornblendes analysed were from the 
following localities: I. From the basalt-tuff of the Goldkante, 
Vogelsberge (sp. gr. 3°249); II. From Bohemia; III. From Hart- 
lingen, in the Westerwald (sp. gr. 3°247); IV. From Hoheberg, near 
Giessen (sp. gr. 3°247); V. From Wolkenburg, in the Siebengebirge ; 
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VI. From the Laacher See (sp. gr. 3°245). The analytical results 


were as follows :— 


SiO. TiO, Al,O;. Fe;03. FeO. MgO. CaO. Na,O. K,O. Total. 

I. 4066 4:99 1489 10°34 0°57 12°38 12°80 1°59 1:77 100°49 

II. 39°75 5°40 15°00 786 2°89 1416 12°97 1°92 1°61 101°56 
Ill. 40°15 521 1434 7°80 453 13°14 11°75 2°31 1°14 100°37 
IV. 40°14 426 1430 7:07 648 11°62 12°00 2°22 135 99°44 
V. 3929 486 1657 913 319 10°40 12:90 ? ? — 

VI. 39°05 468 15°45 639 734 11°28 13°75 1:34 094 10022 


For comparison, the author also gives four published analyses of 
hornblende (1) from a hornblende-andesite dyke in the Kaiserstuhl, 
(2) from the hornblende-diabase of Graveneck, with 4°97 per cent. 
of titanium anhydride, (3) from Jan Mayen, and (4) from Bohemia, 
with 0°89 per cent. of titanium anhydride. The results of the 
author’s avalyses show ‘that there is a great uni/ormity in the com- 
position of the basaltic hornblendes, if the proportion of ferrous and 
ferric oxides is neglected. Many lavas, such as the leucite basalt of 
Ulrichstein and the basalt of Hirtlingen, are very similar in com- 
position. From the external characters of the basaltic hornblendes, 
the author was led to believe that they had been subjected to altera- 
tion. In order to obtain evidence on this point, he submitted speci- 
mens to the action of superheated steam at-a red heat. Before igni- 
tion, the proportion of ferrous oxide and the angle of extinction of 
the various hornblendes were as follows :— 


Laacher See ........... 7°03 per cent. 
Altenbuseck « 627 
Hartlingen ‘BE 
Wolkenbarg 

Bohemia 

Ortenberg ............ 


After long ignition of all these varieties, the direction of extinction 
became straight, and all the ferrous exide was converted into ferric 
oxide. The hornblendes became dichroic and acquired the characters 
of the varieties from Bohemia and Ortenberg. B. H. B. 


Undetermined Silicates from the Kaiserstuhl. By A. Knop 
(Zeit. Kryst. Min., 18, 668).—A secondary mineral, probably identi- 
cal with the “sideroklept” of Saussere, occurring in the limburgite 
of Sasbach, gave on analysis the following results :— 


SiO, AlOs, FeO; MgO. MnO. 4H,0. Total. 
51°20 3= 829 1962 404 0°25 18°80 100°20 
Protonontronite is the name given by the author to a dark-grey 
mineral which gave on analysis— 


SiO, Al,O,; FeO. MgO. . MnO. CaO. 4H,0. Total. 
4852 594 600 2472 059 279 =%%1070 99°26 
B. H. B. 
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Melanite from the Kaiserstuhl. By R. Sonrmann (Zeit. Kryst. 
Min., 18, 628—629).—The author gives the results of an analysis of 
melanite from Oberrothweil, in the Kaiserstuhl :— 


SiO,. TiO.. ZrOz. Al,03. FeO. Mn,03. FeO. CaO. 
30°48 11°01 128 313 1521 O28 384 3019 


MgO. Na,0 + K,0. Ignition. Total. 
2°28 1°65 0°19 99°54 


The titanium may occur partly in the form of Ti,OQ;. The presence 
of zirconia is of interest, as it has not hitherto been detected in a 
mineral of the garnet group. B. H. B. 


Composition of Idocrase. By A. Kenneorr (Jahrb. f. Min., 
1891, i.. Mem. 200—2U7).—The composition of idocrase (vesuvian), 
a mineral of which more than fifty analyses are known, has not yet 
been definitely formularised. The author has consequently recalcu- 
lated the analyses available, and finds that the idocrases from the 
various localities consist essentially of the silicate 


4(2RO,SiO,) + 2R,0,;,3Si0,. 


Besides this, however, and independent of it, there is a small pro- 
portion, as yet undetermined, which cannot be included in the silicate 
formula. This constituent is suggestive of the potassium fluoride in 
apophyllite, or of the calcium fluoride in apatite. It is, however, 


always an essential constituent of the idocrase. In idocrase, this 
portion is made up of water, possibly hydroxyl, potassium and 
sodium, and fluorine. As these substance occur in variable quantities, 
it has not been found possible to group them as a formula. (Compare 
Abstr., 1890, 221, 718.) B. H. B. 


Composition of Slags. By J. H. L. Voer (Zeit. Kryst. Min., 
18, 669—678).—The author endeavours to. determine the state of 
combination in which alumina is present in slags. He makes use 
of the following analyses :— 


SiO,. Al,O; CaO. Mg®. MnO. FeO. K,O. Na,O. Total. 

I. 55°60 586 2490 11°07 109 130 — — 99°82 
Il. 56°73 7:04 1880 1643 010 048 — — 9958 
Ill. 5400 537 27°75 867 O91 206 O51 053 99°80 
IV. 5468 479 2470 13:87 097 18 — — 9°86 
V. 50°64 2°52 1679 727 2011 238 — — 99°71 


I. Coarsely crystalline blast-furnace slag from Sunnemo containing 
augite crystals; IJ. The same from Carlsdal; III. From Léfsjéen ; 
IV. From Sunnemo; V. Blast furnace slag with augite and rhodon- 
ite from Hofors. On calculating these analyses, it is seen that 
aluminium is not, as in many natural augites, present as basic silicate, 
but as a so-called bisilicate. Analysis I, for example, gives the 


formula 
R"SiO;s + +; Al:Si;,O., 
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or expressed in detail, 
CaMgSi,0, + 35 CaMnSi,0, + 3; Al,Si,;0, + } — 34; Ca,Si,0<. 


Tn each case the ratio Si: (R’’ + 3Al,) is so nearly equal to 1:1 that 
the entire mass could solidify as augite. In slags containing less 
silica, examined by the author, augite does not separate out, but 
olivine or a silicate resembling melilite. In this way the proportion 
of silica in the residue is increased, so that it becomes possible for 
augite to separate out provided the mass does not.rapidly solidify 
in the form of a.glass. B. H. B. 


Lithionite-granites. By F. v. Sanppercer (Zeit. Kryst. Min., 18, 
663—667).—In the lithionite-granites of the Fichtelgebirge, of the 
Erzgebirge, and of Northern Bohemia, there occurs an almost black 
mica, an analysis of which is given by the author. Analyses are 
also given of the orthoclase and other minerals met with in these 
rocks. The minerals met with in the cavities may be regarded as 
having been washed out of the surrounding rock. They differ from 
the tin ore veins chiefly in the predominance of tourmaline and 
albite, whilst tin ore and wolfram occur but sparsely. At Epprechstein 
the minerals have been deposited in the following order: 1. Mica 
(sp. gr. 2°825). 2. Albite. 3. Fluorspar. 4. Tourmaline, and 5. 
gilbertite, appear to have been formed simultaneously with the 
fluorspar. The gilbertite of Cornwall closely resembles this variety 
in its mode of occurrence. 6. Apatite. 7. Hyalite, in transparent 


crusts, frequently covers all the other minerals; 8. Lithophorite ; 
9. Lime uranium mica and copper uranium mica. The order in the 
case of the principal minerals is the same with the filling of the 
tin veins at Zinnwald, in the Erzgebirge. B. H. B. 


Rocks of the Eruptive Mass of Jablonica. By C. v. Jony 
(Zeit. Kryst. Min., 18, 661; from Jahrb. k. k. Geol. Reichsanst., 38, 
343).—In the course of a geological investigation of the rocks of 
Jablonica, on the Narenta, the following analyses are given :— 


SiO, Al,O;. Fe,03. CaO. MgO. K,0. Na,O. Ignition. Total. 

I. 4680 33°50 090 15°85 056 O21 223 O67 100°72 
Il. 53°50 29°65 O20 11°55 028 O77 467 O75 101°37 
Ill. 57°50 2545 140 Y15 055 O89 465 U45 100°04 


I. Plagioclase from a gabbro in the midst of the mass; IT. Plagio- 
clase from an augite-diorite on the southern edge; Lil. Plagioclase 
from an augite diorite from Schemnitz. B. H. B. 


The Lautenthal Brine-Spring. By G. Larrermann (Jahrb. f. 
Min., 1891, i., Ref. 248—249; from Jakrb. preuss. geol. Landesanst., 
1889, 259—283).—In the “ Giite des Herrn”’ mine, at Lautenthal, in 
the Harz, a brine-spring bas been known for 30 years, and is interesting 
on account of its abnormal constitution. The salt has the following 
composition, in grams per litre :— 


ORGANIC CHEMISTRY. 653 


BaCl. SrCl,. CaCl,. MgCl... NaCl. KCl. 

0314 0°854 10°509 3219 67°555 0°359 
0318 0°899 10°120 4360 68°168 0°458 
0°219 0°859 10°490 3°275 64076 0°387 


I. From the main spring; II. From the same, taken a year later ; 
III. From a point 70 metres from the shaft. Assuming that the flow 
amounts to 40 litres per minute, the amount deposited by the spring, 
deduced from Analysis I, would be as follows :— 


Per day. Per year. 
Barium chloride.......... 18 kilos. 6,570 kilos. 
Strontium chloride........ 49 ,, 17,885 _ ,, 


It is highly probable that this spring is connected with the system 
of fissures of the Lautenthal ore-veins, and is derived from the rock- 
salt beds situated to the north cf the Harz. B. H. B. 


Organic Chemistry. 


Tertiary Nitro-hydrocarbons of the Aliphatic Series. By 
J. Bevan (Ber., 24, 973—976).—Hitherto no tertiary nitro-compound 
of the aliphatic series has been prepared in a pure conditivun ; 
Tscherniak obtained a liquid boiling at 90—100° from the product of 
the action of silver nitrite on tertiary butyl iodide, but gives no 
sufficient reason for regarding it as tertiary nitrobutane (this Journ., 
1876, i, 902). In view of the close relations which would probably 
exist between such tertiary nitro-compounds and the aromatic nitro- 
compounds, the author has endeavoured to obtain the former by a 
reaction different from that employed by Tscherniak ; and finds that 
tertiary nitrobutane is formed by acting with zinc methyl on bromo- 
nitropropane, CMe.Br-NO,, and on dibromonitroethane, CMeBr,'N0O,, 
the first-named compound giving the better yield. To carry out the 
reaction, ethereal solutions of bromonitropropane are mixed and 
allowed to remain until the mixture no longer fumes on shaking, 
which takes several weeks. The mixture is then poured in small por- 
tions on to ice, and the precipitated zinc hydroxide dissolved in dilute 
sulphuric acid. The acid aqueous solution is extracted with ether, 
and the combined extracts evaporated and fractionated. By repeated 
distillation, a liquid is obtained boiling at 127—127°5°, and is further 
purified by cooling to —10° and separating the portions which 
remain liquid. Tertiary nitrobutane, CMe,'NO,, is thus obtained as a 
crystalline mass which melts at 24°, boils at 126—126°5° under 
748 mm. pressure, is miscible with alcohol, ether, and benzene, but 
insoluble in water, and has a specific gravity less than that of water. 
It has a caustic taste and peculiar acid odour, and gives off vapours 
which attack the eyes; it is insoluble in aqueous soda, and is not, 
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acted on by bromine or nitrous acid, and therefore corresponds in 
these respects with the aromatic nitro-compoands. 

When reduced with tin and hydrochloric acid, it is converted into 
tertiary butylamine, the hydrochloride of which crystallises in charac- 
teristic plates, and melts at 270°. 

If zine ethide is substituted for zinc methide, the corresponding 
tertiary nitropentane and nitrohexane are obtained ; nitroheptane is 
formed by the action of zinc ethide on chloropicrin, CC];-NO,. These 
all resemble the nitrobutane in their properties, but the yield is very 
small. H. G. C. 


The Supposed Isomeride of Acetylene Diiodide. By E. 
Paterno and A. Peratoner (Gazzetta, 20, 670—687).—In a previous 
paper (Abstr., 1890, 121¥), the authors showed that whilst both the 
so-called diiodides of acetylene behave as though the two iodine 
atoms were symmetrically disposed, the percentage composition and 
molecular weight of the liquid iodide pointed to the formula C,H,I, 
+ C,H, as the most probable ; this, however, does not satisfactorily 
explain the reactions of the liquid iodide described below, and the 
authors have therefore been led to reconsider their views. 

When the solid iodide is treated with alcohol and zinc powder, it 
is decomposed, and an approximately theoretical quantity of acetylene 
is evolved ; the liqnid iodide, however, whilst giving up the whole of 
its iodine to the zinc, only evolves from 13 to 17 per cent. of the 
acetylene corresponding with the formula C©,H,I, + C,H, It was 
previously stated (loc. cit.) that the liquid iodide is converted into the 
solid compound by heating with water or by steam-distillation, and 
it is now found that the yield of solid iodide is generally about 20 per 
cent. The numerical results of the experiments seem to indicate 
that the liquid iodide only yields a quantity of acetylene theoretically 
corresponding with the amount of solid iodide it is capable of yield- 
ing. By passing acetylene first through glacial acetic acid and then 
into a mixture of iodic acid and alcohol, the authors have succeeded in 
obtaining a purer form of the liquid diiodide, which yields less solid 
iodide on heating with water (about 5 per cent.), and very little 
acetylene when treated with zinc. 

The analyses of this product approximately agree with the formula 
C,H,10, but the molecular weight determinations by Raoult’s method 
point to a duuble molecule C,H,[,0,. It does not contain an OH group, 
as neither acetic nor benzoic chloride has any action on the pure 
product, nor has hydriodic acid until the temperature rises to 120°, 
when the mass is resinified. On distilling it with phosphorus penta- 
chloride, acetic chloride, and iodine pass over; on reducing it with 
sodium amalgam, acetic acid is formed, together with traces of 
aleohol. Oxidation of the impure iodide with chromic acid also 
results in the formation of acetic acid. When heated with water in 
a reflux apparatus for several days, it is decomposed with the forma- 
tion of acetic and oxalic acids. The acetyl group, which thus seems 
to be present in the liquid iodide of acetylene, contains neither of the 
iodine atoms, as on treatment with sodium and methyl iodide, the 
product consists of acetic acid, acetylene, ethane, an olefine, and 
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traces of a heavy oil, but contains no derivative of either propionic or 
isobutyric acids. 

Although the extreme solubility of the solid iodide in the liquid 
compound renders it impossible to isolate the latter in a state 
of purity, the authors hold the reactions of the latter compound 
can only be accounted for by regarding it as the acetate of a sym- 
metrical di-iodovinyl, CHI°‘ClAc, and consider it as proved that the 
so-called isomeric diiodoethylenes have in reality completely different 
compositions. S. B. A. A. 


Anhydrogeraniol, Olefinic Terpenes, and the Formation of 
Closed Carbon Chains. By F. W. S«mmier (Ber., 24, 682—685). 
-—The author has already shown (this vol., p. 540) that geran- 
aldehyde, by loss of the elements of water, is converted into cymene, 
formation of a closed chain thus taking place. When geraniol is 
heated with potassium hydrogen sulphate, and the product distilled 
in a current of steam, a peculiar smelling oil is obtained, which after 
purification by repeated distillation over sodium boils at 172—17° 
(uncorr.), and has a sp. gr. of 0°8232 at 20° and my = 1°4835 at 20°. 
From the analysis and determination af the vapour density, it was 
found to have the formula C,)Hi., and therefore belongs to the class 
of terpenes. In its physical properties, it differs, however, from the 
known members of that group, the sp. gr. being lower, and the mole- 
cular refraction much higher. It also yields a hydrocarbon CH», on 
reduction, and forms the compound CyH,Brs on treatment with 
bromine. The hydrocarbon must therefore contain an open chain of 
carbon atoms, and is the first representative of a new class of terp- 
enes, for which the author proposes the name olefinic terpenes. Similar 
hydrocarbons have been obtained from coriandrol, linalotl, and other 
olefinic camphors, and are being further investigated. 

The results obtained in the author's various researches on this 
subject lead to the conclusion that the benzene derivatives occurring 
in plants are formed from compounds containing an open chain of 
carbon atoms. In order, however, that formation of a closed chain 
may take place, the parent substance must contain an aldehyde 
group, and a methylene group in the e-position to it. Further, a 
methylene group must not oceupy the a-posiiion to the aldehyde 
group, as in that case also an unsaturated compound is formed. 

If the benzene derivatives occurring in plants are really formed in 
this manner, no compound can oecur in which the hydrogen atoms in 
the positions 1 : 2: 6 are all displaced, or in which displacement has ever 
taken place in the position 6, the carbon atoms being numbered from 
the one in combination with an aliphatic radicle, usually allyl. All 


the benzene compounds hitherto examined by the author obey this 
rule. H. G. C. 


Ammoniacal Derivatives of Mercuric Cyanide. By R. Varer 
(Compt. rend., 112,535—536).—Gascous ammonia, when passed into a 
solution of cupric bromide, forms a green precipitate, which redissolves 
and is followed bya blue, crystalline precipitate of caprammonium brom- 
ide. The crystals and the mother liquor are added to an ammoniacal 
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solution of mercuric cyanide, heated at 30°, and agitated until com- 
pletely dissolved. The filtrate, on cooling, deposits hard, brilliant, blue 
crystals, of the composition 2HgCy,,CuBr,,4NH;. This compound 
alters but slightly when exposed to air, is almost insoluble in 
ammonia, and is decomposed by water. It can be heated at 100° for 
several hours without undergoing any appreciable change. The 
mutual action of cupric bromide and mercuric cyanide in presence 
of ammonia is quite different from their action in presence of water. 
Ammoniacal derivatives of the compound HgCy,,CuBr, could not be 
o tained. 

The compound 2HgCy.,,CdBr, + 3H,0 dissolved in aqueous 
ammonia at 40° yields small, white crystals of the compound 
2HgCy2,CdBr.,4NH;,2H,O, only slightly soluble in ammonia, and 
decomposed by water. At 100°, it becomes anhydrous without any 
loss of ammonia. 

Cadmium iodide, when mixed with aqueous ammonia in quantity 
insufficient to dissolve it, and added in small quantities to an ammo- 
niacal solution of mercuric cyanide, heated at about 40°, until it no 
longer dissolves, yields small, white crystals of the compound 
HgCy,,CdCy2,Hgl,,4N H;. It is very unstable when exposed to air, and 
when treated with hydrochloric acid, is decomposed with precipitation 
of mercuric iodide and liberation of hydrogen cyanide. Heated ina 
small tube at a temperature insufficient to decompose mercuric cyanide, 
it evolves ammonia and yields a sublimate of mercuric iodide. 

Ammoniacal compounds of mercuric cyanide and cadmium chloride 
seem to exist, but the author has not determined the conditions 
under which the compounds are formed in a pure state. 

No evidence was obtained of the existence of ammoniacal com- 
pounds of mercuric cyanide with nickel chloride. C. H. B. 


Action of Iodine on the Alcohols of the Fatty Series, 
C,H,,+,0. By J. Trause and O. Neupere (Ber., 24, 520—521). 
When equal weights of ethyl alcohol and iodine are heated at 80° in a 
sealed tube for half an hour, an oily product is obtained which 
consists of ethyl ether and ethyl iodide. together with a small quantity 
of higher boiling products and unabsorbed iodine. Isobutyl alcobol 
and isoamyl alcohol, when heated at 100—110° with iodine, yield 
theoretica] quantities of isobuty] iodide and isoamy] iodide respec- 
tively. A complete reaction takes place between iodine and ethyl 
ether at 200°. When small quantities of iodine are heated with 
ether above its critical temperature, the mixture of dark non-trans- 
parent gas gradually changes to a beautiful dark-red, then to bright- 
red, and finally becomes colourless. Bromine (1 vol.) acts readily on 
ethyl alcohol or ethyl ether (4—5 vols.) at 80°, and hydrogen bromide 
and ethyl bromide, together with higher brominated products, are 
formed. E. C. R. 


Metallic Derivatives of Alcohols. By J. W. Briint and 
H. Bivrz (Ber., 24, 649—650).—When borneol or menthol is dis- 
solved in dry toluene or xylene and treated at the boiling point with 
sodium or potassium, a very violent action at first takes place, 
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hydrogen is evolved, and a portion of the metal is dissolved. The 
action then becomes less violent, and continued heating is required 
for a considerable period of time before the alcohol takes ap the 
theoretical quantity of the metal. It may be assumed from this that 
at first a molecular compound of the alcohol and the metallic deriva- 
tive is formed, which is then gradually resolved into its components. 
A similar reaction takes place with the simplest alcohols, and may 
be utilised for the preparation of alkyloxides free from alcohol. 
Methyl] and ethyl alcohols dissolved in xylene, treated with sodium, 
behave just like borneol and menthol. A longer period of time is 
required, however, in these cases to complete the reaction, the sodinm 
compounds being insoluble in the xylene, and forming a protecting 
layer on.the surface of the sodium. Eventually, the whole of the 
alcohol is converted into alkyloxide, the latter remaining as a white, 
gelatinous mass suspended in the xylene. H. 


Alkaline Derivatives of Erythritol. By pr Forcranp (Compt. 
rend., 112, 484—487 and 532—535).—Cold concentrated solutions of 
erythritol and sodium hydroxide were mixed in the proportion of 
1 mol. of the former to 1 to 2 mols. of the latter, and the solution was 
allowed to evaporate over phosphoric anhydride. The nature of the 
product is not affected by variations in the proportion of alkali- 
between the limits stated. After some days, crystals separate which 
have the composition C,H,NaO, + 2H,O. They alter rapidly in 
moist air, deliquesce like the alkaline alkyloxides, and are not de- 
hydrated at 100°. In acurrent of hydrogen at 110—115°, however, the 
hydrate 2C,H,NaO, + H,O is obtained, as a white, crystalline, 
deliquescent solid. After heating in hydrogen at 135° for about 
12 hours, the total loss rises to 19°65 per cent., and the residue has 
the composition C,H,NaQ,. 

Potassium hydroxide under similar conditions yields a crystalline 
hydrate, 2C,H,KO, + H,O, which must be heated at 140—150° for 
about 20 hours in a current of carefully dried hydrogen in order to 
expel all the water; the residue has the composition C,H,KQ,. 

The heats of dissolution of these products are as follows :— 


C,H,NaO,,2H,0 

C,H,NaQ,,3 H.0 eeecececce eecce 
C,H,K0O,,3H,0 

C,H,Nad, 


The heat of neutralisation of erythritol by sodium hydroxide (equal 
equivalents) is +0°69 Cal., and by potassium hydroxide +0°708 
Cal. 

The calculated thermal disturbances corresponding with the forma- 
tion of the various hydrates under various conditions are given. The 
heats of formation from carbon (diamond), gaseous hydrogen and 
oxygen, and solid metal are +257°67 Cal. in the case of the sodium 
compound and + 26422 Cal. in the case of the potassium salt. ; 

The heat developed by the action of solid sodium oxide on solid 
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erythritol (+2413 Cal.) is far greater than would correspond with a 
mere molecular combination of erythritol with sodium oxide. More- 
over, the heats of formation of the various hydrates are of the 
same order of magnitude as the corresponding values for hydrated 
salts, and the relation between the different hydrates is also similar 
in the two cases. It follows that the products have the formule 
already given, and are not molecular compounds of the type 
20, HW 0,,K,0. 

The heats of formation of the alkaline alkyloxides increase with 
the hydricity of the alcohol from which they are formed, thus: 
sodium methoxide +95°22 Cal., mono-sodium glycolloxide +150°82, 
mono-sodium glyceroxide +209°41, mono-sudium erythritoxide 


+ 257°67 Cal. C. H. B. 


Formation of Sorbose from the Juice of Mountain Ash Berries. 
By A. Freunp (Monatsh., 11, 560—578 ; compare Abstr., 1889, 480).— 
Since Pelouze first obtained sorbose (sorbin) in 1852, several investi- 
gators have att »mpted to prepare the sugar, but with varying results. 
Byschl and Boussingault were not successful in obtaining it, the 
latter having found the hexhydric alcohol sorbitol in the juice of the 
ripe mountain-ash berries (Sorbus aucuparia). According to Delffs, 
sorbose does not exist as such in the fresh juice of the berries, but is 
formed from the malic acid contained in it by the action of the ethyl 
alcohol derived from fermentation of the glucose present. The author 
confirms the view that sorbose is only formed after fermentation of 


the juice ; but finds that its origin is not to be traced to the inter- 


action of malic acid and alcohol. The most favourable conditions for 
the formation of the sugar are obtained when the juice is diluted to 
asp. gr. of 1:09—1-06, and allowed to remain in open vessels for 
10—12 months. If, after this time, a small quantity of the fermented 
liquid on evaporation yields an insignificant quantity of sorbose, the 
exposure to air i3 continued. 

The formation of sorbose is really due to an oxidation of some 
substance present in the juice. The author thought that this sub- 
stance would probably prove to be sorbitol, but on attempting to 
isolate that compound from the fresh juice, he obtained only a non- 
crystalline jeliy, which gave a crystalline acetyl derivative melting at 
100°2°, and an amorphous dibenzoic acetal (compare Meunier, 
Abstr., 1889, 223 and 479) melting at 190—191°. Sorbitol, on the 
other hand, gives a liquid acetyl derivative and a dibenzoic acctal 
melting at 160°. The non-crystalline jely can be obtained from 
sorbose by reduction with sodium amalgam, thus proving that the 
formation of sorbose in the juice of the mountain ash berries is really 
due to its oxidation. That the jelly is very closely related to sorbitol, 
however, is shown by its conversion into that substance either by 
boiling its solution with very dilute nitric acid or more simply, by 
placing a crystal of sorbitol in a concentrated aqueous solution, which 
determines the formation of much crystalline sorbitol, the production 
of which may perhaps be explained by the assumption that an ab- 
sorption of the elements of water takes place. G. T. M. 


ee ae ek bt Oe Oe ee oem 6 OU lhe 


ORGANIC OHEMISTRY. 659 


Wood-sugar (Xylose) and Wood-gum (Xylan). By E. W. 
Auten and B. Toutens (Annalen, 260, 289—306; compare Abstr., 
1890, 472).—The quantity of wood-gum (xylan) which can be ob- 
tained from wheat-straw by extracting it three times with 4—5 per 
cent. soda as described in its preparation from beech-wood (Abstr., 
1889, 847) is 16°2 per cent. of the straw employed; the gum obtained 
in this way contains 3°76 per cent. of water and 28°27 per cent. of ash, 
consisting principally of silica, but it seems to be free from lignin, 
starch, cellulose, and hexoses; on distillation with acids, it yields 
from 9°17 to 19°19 per cent. of furfuraldehyde. A solution obtained 
by dissolving the gum (0°9794 gram = 0°6993 gram free from ash) 
and sodium hydroxide (1 gram) in water (50 c.c.) has a rotatory 
power of [a]p = —84°1°; on hydrolysis with 5 per cent. sulphuric 
acid (8 parts) at 100°, it yields 7°4 per cent. of pure crystalline 
xylose. 

The yield of wood-gum from cherry-wood is 12°4 per cent.; the 
product contains 7°03 yer cent. of water and 6 per cent. of ash, and on 
hydrolysis it gives 19°4 per cent. of crystalline xylose. 

Loofah, free from seeds, yields 5°73 per cent. of wood-gum, dried 
over sulphuric acid ; this product contains 3°26 per cent. of ash, 

The gum obtained by extracting beet-root with boiling 5 per cent. 
soda gives arabinose on hydrolysis with 5 per cent. sulphuric acid, 
and is probably identical with Scheibler’s metapectic acid. 

When the cherry-red liquid prepared by warming xylose or arabin- 
ose with a solution of phloroglucinol in hydrochloric acid (Abstr., 
1889, 847) is examined with the spectroscope, a very distinct and 
characteristic absorption band, situated almost exactly between the 
D- and E-lines, is observed ; this behaviour distinguishes xylose and 
arabinose from substances, such as wood, which give a red coloration 
with phloroglucinol and hydrochloric acid in the cold (lignin reaction), 
no absorption band being observed in such cases. The bluish or 
yellowish-green soluticn obtained by treating xylose or arabinose 
with orcinol and hydrochloric acid and then dissolving the prccipitate 
in alcohol also shows a very characteristic absorption band, situated 
between the C- and D-lines, but close to and partially overlapping the 
latter. . S. K. 


Conversion of Starch into Dextrin by the Butyric Ferment. 
By A. Vituisrs (Compt. rend., 112, 435—437).—Finely divided potato 
starch was suspended in water in the proportion of 50 grams per litre, 
and steam was blown into the mixture until the temperature rose to 
100°. ‘The original liquid and the condensed water almost completely 
filled the flasks, and whilst still at 100° the liquid was mixed with a 
few cubic centimetres of a cultivation of Bacillus amylobacter and 
the flasks plugged with sterilised cotton wool. The vessels were kept 
at 40°, and, as a rule, the starch was completely liquefied in 24 hours, 
Fermentation was allowed to continue until the liquid no longer gave 
a blue coloration with starch, the time required varying with the 
homogeneity of the starch paste. The bacilius forms very mobile 
rectilinear rods, but towards the end of the change they thicken at 
one end and become perfectly motionless. Beyond this point the 
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products of fermentation undergo no change. A very small quantity 
of gas is evolved, and the liquid has a distinct odour of butyric acid, 
but the quantity of this substance present does not exceed 03 per 
cent. of the original starch. 

The products of the change are almost exclusively dextrins, which 
can be obtained by precipitation with alcohol, and may be partially 
separated by fractional precipitation. When dried, they form white, 
friable, very hygroscopic solids which combine with water with de- 
velopment of heat. The rotatory power of different fractions varies 
from +156° to +207°5°. Iodine gives a red colour with the most 
optically active products, the intensity of the colour decreasing with 
the rotatory power. The reducing power, however, varies inversely 
with the optical activity. 


Rotatory power .... 156° 175°4° 207°5° 
Reducing power 23°9 113 50 


These dextrins are converted into sugars with very great difficulty ; 
with water at 100°, the change is scarcely perceptible even after 
48 hours, and with dilute sulphuric acid at 100°, the complete change 
requires about a day. 

The absence of glucose and maltose from the products of fermenta- 
tion indicates that the ferment converts the starch directly into 
dextrin without the intervention of any diastase secreted by the 


C. H. B. 


orgapism. 


Fermentation of Starch by the Butyric Ferment. By 
A. Vittiers (Compt. rend., 112, 536—538).—The alcoholic liquid from 
which the dextrins have been precipitated (preceding abstract) after 
some weeks deposits long, radiating crystals in amount equal to about 
0 3 per cent. of the original starch. The crystals contain water and 
about 4 per cent. of alcohol ; when exposed to air, they lose alcohol, 
absorb water, and become opaque, without any noteworthy alteration 
in weight. When recrystallised from warm water, the compound 
2C,H\»O; + 3H,0 is obtained in small, brilliant crystals which do not 
alter on exposure to air. The dried substance rapidly absorbs water 
from the air, but as soon as the quantity of water present corresponds 
with the formula, no further change takes place. The crystals 
which separate from the alcoholic solution have the composition 
6C,H»O0;,C,H,O,5H,0. 

The new compound ce//ulosin has a very slight sweet taste ; 100 c.c. 
of water at 15° dissolve 1°3 grams, and at 70°, 15 tolé grams. It has 
a high rotatory power ; for ths anhydrous compound [a], = +159°42°. 
It does not melt, but burs with intumescence when heated, is not 
fermentable, and does not reduce alkaline copper solution. Dilute acids 
convert it completely into glucose, but the boiling must be continued 
for about 24 hours. It has no action on phenyihydrazine. Cellu- 
losin does not preexist in the starch, but is a true secondary product 
of the action of the butyric ferment. 

After the starch has been completely fermented, there remains an 
insoluble, bulky, white, flocculent residue which agglutinates on dry- 
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ing. It has the composition of cellulose, and is very slowly converted 
into glucose when boiled with dilute inorganic acids. C. H. B. 


Levosin, a New Carbohydrate from Cereals. By C. Tanrer 
(Compt. rend., 112, 293—295). Ground rye is extracted with alcohol 
of 50°, and the solution is mixed with twice its volume of alcohol of 
94°, which precipitates a quantity of gum. ‘The alcohol is partially 
distilled off, and the residue mixed with baryta-water until the addition 
of more merely produces a precipitate which redissolves immediately. 
It is then filtered, and mixed with a large quantity of hot, concentrated 
baryta solution, until a permanent precipitate is obtained ; this pre- 
cipitate is washed with baryta-water, decomposed by carbonic an- 
hydride, and the solution concentrated, when levosin separates. To 
remove the small quantity of barium which it contains, it is dissolved 
in the smallest possible quantity of alcohol of 60°, mixed with just 
sufficient dilute sulphuric acid, and after removal of the barium 
sulphate, is precipitated with excess of alcohol of 95°. 

Levosin, dried at 110°, has the composition »C,H,O;, and deter- 
minations of the molecular weight by Raoult’s method show that the 
value of x is 4. When the anhydrous compound is exposed to air, it 
increases in weight by 11 per cent., and forms a hydrate CHO» + 
4H,0. 

Levosin is a white, almost tasteless compound, which dissolves in 
water in all proportions, and is very soluble in dilute alcohol, but is 
almost insoluble in alcohol of 95°. It softens at 145°, and melts 
at 160°; sp. gr. = 1°62; rotatory power [¢]p = —36°, which is not 
affected by the age of the solution or by temperature. It does not 
reduce Fehling’s solution, is not affected by diastase, and does not 
ferment with beer-yeast. In presence of very dilute acid, it becomes 
hydrated with the same rapidity as cane-sugar, and the change is 
complete if the levosin is heated with water alone in sealed tubes at 
100° for 24hours. The rotatory power of the product is [¢]p = —76°, 
and it consists of a mixture of 75 per cent. of levulose and 25 per 
cent. of a dextrose with a very feeble dextro-rotatory power. 

Levosin is not attacked by boiling alkaline solutions, but with 
some bases it forms definite compounds. The barium compound, 
Ba,C.,H.O0, is obtained by adding a solution of the carbohydrate 
to baryta-water; it is insoluble in baryta-water, and when treated 
with pure water yields the compound BaC.,H yO. The latter is 
obtained by adding baryta-water to a solution of levosin until a 
slight, permanent precipitate is formed. The calcium compound, 
C.,HsCaO.», is obtained in a similar manner, and is precipitated by 
the addition of dilute alcohol. Levosin gives no precipitate with 
normal or basic lead acetate in aqueous solution, but in presence 
of alcohol it gives with the basic acetate a precipitate of the com- 
pound C.H3Pb,02. With ammoniacal lead acetate, the compound 
C.H3,Pb;0 is precipitated. With acetic anhydride and sodium 
acetate, levosin yields a triacetate, and with acetic anhydride and 
zinc chloride, a tetracetate. When dissolved in cold fuming nitric 
acid, and precipitated. by sulphuric acid, it yields a somewhat 
explosive mixture of dinitrates and trinitrates. It gives no coloration 
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with iodine, and is oxidised by nitric acid to oxalic acid without 
the intermediate formation of mucic acid. 

Levosin exists in rye to the extent of 0°8 per cent. of the dried 
grain; in green wheat it is present in the same proportion, but in 
ripe wheat only to the extent of 0°2 per cent. In the case of barley 
the variations are greater, the proportion in the green grains in 
July being 2°0 per cent. of the dried matter, whilst in the ripe grains 
there was only 0'1 per cent. Oats, whether green or ripe, and ripe 
maize, contain no levosin. C. H. B. 


Cotton Dyeing. By L. Vicnon (Compt. rend., 112, 487—489).— 
Thermochemical measurements have shown (Abstr., 1890, 553 and 
939) that when cotton is placed in solutions of dyes, &c.,it exerts a much 
smaller chemical effect than animal fibres under the same conditions. 

Cotton, when heated in sealed tubes at 100° to 200° with 4 parts of 
ammoniacal calcium chloride or 4 parts of aqueous ammonia of 22°, 
undergoes very little physical change, but combines with 1°05 to 2°86 
per cent. of nitrogen, which cannot be removed by washing with 
dilute acids or with water. When this product is placed in dilute 
sulphuric acid, it produces a much greater thermal disturbance (0°90 
Cal. for 100 grams) than natural cotton under the same conditions 
(0°37 Cal. for 100 grams). The increased basic power of the cotton 
is also shown by the fact that when placed in solutions of dyes with 
an acid function, it acquires a somewhat deep colour, whilst ordinary 
cotton is but slightly tinted. C. H. B. 


Normal Butylamines. By A. Bere (Compt. rend., 112, 437— 
439).—Normal butyl chloride was heated in sealed tubes at 120° for 
about 10 hours with an equivalent quantity of aqueous ammonia 
mixed with sufficient alcohol for complete solution. The reaction is 
complete, and from the residue which remains after distilling off 
the alcohol, the hydrochloride of the secondary base can easily be 
crystallised. If the mother liquors from this salt are treated with 
dilute sodium hydroxide solution, an insoluble mixture of the secondary 
and tertiary bases separates, and the liquid on distillation yields an 
almost pure solution of the monamine. No quaternary base is 
formed, and the proportion of the primary, secondary, and tertiary 
bases are 4, 7, and 1 respectively. 

When the dilute aqueous solution of the monamine is mixed with 
ethyl oxalate in proper proportion, normal dibutyloxamide separates 
as a bulky precipitate almost insoluble in boiling water, but crystal- 
lising in silky needles from hot alcohol. The mother liquor contains 
butylamine, butyl oxamate, and normal butylamine oxalate. Calcium 
butyloxamate crystallises from hot water in very slender needles. 
Ethyl oxalate behaves in a similar manner with amylamine and with 
isobutylamine, hence the formation of the three terms of dehydra- 
tion seems to be general. 

Dibutylamine hydrochloride is somewhat soluble in water, and 
crystallises in beautiful scales; the aurochloride crystallises in beau- 
tiful, slender, golden-yellow needles which are only slightly soluble 
in cold water, and melt under water below 100°, but when dry melt 
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at 170° to a reddish oil. The stannochloride is very soluble, and 
separates from a boiling solution as a colourless oil which solidifies on 
cooling, but can be obtained in long needles by slow evaporation. 
The acid oxalate resembles the hydrochloride, and is not very soluble 
in water. It is, however, much more soluble than the corresponding 
salt of diisobutylamine. C. H. B. 


Additive Products of Hexamethylenamine. By H. Moscuatos 
and B. Tottens (Ber., 24, 695—696).—With many metallic salts, 
solutions of hexamethylenamine give precipitates, which in some 
cases are additive products. The compound 


4C,H,.N,,3HgNO,;OH,10H,O 


is formed with mercuric nitrate; auric chloride also gives a precipi- 
tate containing hexamethylenamine, whilst the precipitates produced 
by copper sulphate or lead nitrate are simply basic salts, and do not 
contain hexamethylenamine. 

The crystalline dinitrate, described by Wohl, is precipitated from 
concentrated solutions of hexamethylenamine on the addition of con- 
centrated nitric acid. Crystalline compounds are also obtained with 
aromatic hydroxy-derivatives. The subject is being further investi- 
gated by the authors. A. R. L. 


The Simplest Normal Oxime, CH,:NOH, and its Polymer- 
ides. By R. Scuott (Ber., 24, 573—581).—Formoxime is obtained 
when a solution of formaldehyde is treated with hydroxylamine. It 
cannot, however, be isolated, as, like formaldehyde, it exists only in 
solution and in the form of vapour, and on evaporation of the solution 
it polymerises and yields a solid, which the author considers to be 
trioximidomethylene. 

Trioximidomethylene is best prepared as follows :—A cold saturated 
solution of hydroxylamine hydrochloride (20 grams) is mixed in a 
mortar with finely-powdered soda (41 grams) and filtered. The 
solution, which must be used at once, is slowly poured into a well- 
cooled 40 per cent. solution of formaldehyde (20 grams). The mixture 
soon becomes semi-solid, and to complete the action is allowed to 
remain all night, the product is then collected, washed with warm 
water (at 50°), alcohol (at 50°), and ether. It is a white, amorphous 
substance, insoluble in water and all ordinary organic solvents, but 
dissolves easily in dilute mineral acids and caustic alkalis; it is not 
precipitated from the latter on neutralisation. It does not melt, but 
at 132—134° is converted directly into vapour, and it commences to 
vaporise at 100°. The molecular weight of the solid cannot be deter- 
mined. If hydrogen chloride is passed through the compound 
suspended in ether, a soluble hydrochloride is formed, and the per- 
centage of chlorine indicates this to be a mixture. 

Formoxime, CH,:NOH, is slowly evolved in the gaseous state on 
heating the above compound at 100°, and quickly at 132—134°. A 
vapour density determination agreed with the formula CH,;NOH. 
On cooling the gas, it condenses to trioximidomethylene. 

Trioximidomethylene, when heated suddenly in a test-tube at the 
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temperature of a Bunsen burner, decomposes with a more or less 
violent detonation into water and hydrocyanic acid. 

When boiled for a short time with water, alcohol, or ether, it does 
not dissolve. On prolonged boiling with water or alcohol, or on 
heating with an indifferent solvent in a sealed tube at 100°, it forms a 
solution which is neutral, has a faint, characteristic odour, and ig 
stable at the ordinary temperature if not stronger than 10—20 per 
cent. A molecular weight determination by Raoult’s method gave 
42°3; the theory for CH,;-NOH is 45. By heating the solution with 
dilute sulphuric acid, formaldehyde and hydroxylamine are formed; 
by reduction with sodium amalgam, methylamine is produced. A 
characteristic property of formoxime in aqueous solution is its strong 
reducing power; silver nitrate is reduced at once, as also is mercuric 
oxide in presence of alkali. If mercuric chloride is added to the 
aqueous solution, a yellow mercury salt is precipitated which on warm- 
ing yields mercurous chloride and then metallic mercury. Mercury 
nitrate also forms a yellow precipitate, which quickly changes to 
metallic mercury. Bromine-water is at once decolorised. With 
Fehling’s solution in the cold, it gives an intense green coloration, 
changing to a blue-green, and on warming, cuprous oxide is deposited. 
Copper sulphate gives a brownish-green; ferric chloride gives an 
intense red, changing to brownish-red. E. C. R. 


Oximes of Sugars. By H. Jacosi (Ber., 24, 696—-699).—The 
fact that dextrose and galactose, like the simple aldehydes, yield 
oximes was first pointed out by E. Fischer, whilst the oxime of 
galactose was first obtained in the crystalline form by Rischbieth 
(Abstr., 1888, 40), and the corresponding derivative of mannose soon 
afterwards by E. Fischer and Hirschberger (Abstr., 1889, 687). In 
studying the oximes of dextrose and rhamnose, the author found that, 
when these were prepared from a mixture of hydroxylamine hydro- 
chloride and sodium hydroxide, they could not, on account of their 
great solubility in water, be separated from the inorganic salts; this 
difficulty is, however, obviated by employing free hydroxylamine. 

Dextrose oxime, C.H,,;0,N, is prepared by exactly precipitating a 
not too dilute solution of hydroxylamine sulphate (20 grams) with a, 
warm solution of barium hydroxide, and, after cooling, dissolving pure 
dextrose (20 grams) in the filtrate, the mixture being allowed to re- 
main for three days. The solution is next decolorised by gently 
warming with animal charcoal, and is then evaporated to a syrup. 
under diminished pressure at 40—50°. By allowing the latter to 
remain over concentrated sulphuric acid for 2—3 days, it solidifies to- 
a crystalline mass, which is then freed from adhering mother liquor 
by spreading on a porous plate. The yield is 15 grams. It is purified 
by crystallisation from 80 per cent. methy] alcohol, and forms colour- 
less, microscopic prisms, melts at 136—137°, and is very soluble in 
water, very sparingly in alcohol, and insoluble in ether. It has a. 
faintly sweet taste, reduces Fehling’s solution strongly on heating,. 
and is levo-rotatory, exhibiting bi-rotation. Its specific rotatory 
power in a 9 per cent. solution is [@]p» = —2°2°. 

Rhamnose oxime, C;H,;0;N, is prepared in a similar manner todextrose 
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oxime, but crystallises more readily; the syrup which remains on 
evaporating its aqueous solution solidifies on triturating for a few 
minutes with a little methyl alcohol. The yield is 80 per cent. of the 
theoretical. It forms colourless tables, melts at 127—128°, and is 
very easily soluble in water, only sparingly in hot absolute alcohol, 
and insoluble in ether. It is dextro-rotatory, and exhibits bi-rotation ; 

its specific rotatory power in a 9 per cent. solution is [@]p» = 13°6. 
The author has also determined the specific rotatory powers of the 
oximes of galactose and mannose, both of which, on account of their 
sparing solubility in cold water, could only be examined in 5 per cent. 
solutions. They are both dextro-rotatory and exhibit bi-rotation. 
The mean values of two determinations with each are as follows :— 
galactose oxime, [@]p» = 14°75, and mannose oxime, [@]p» = 3°15. 
A. R. L. 


Ethylsulphonacetone and Diethylsulphonacetone. By R. 
Orro and J. Triaer (Ber., 24, 868—870).—LHthylsulphonacetone, 
SO,Et-CH,-COMe, is obtained by the action of sodium ethylsulphinate 
on chloracetone at the ordinary temperature; it isa yellow, viscid liquid, 
miscible with water, dilute alcohol, or benzene, but does not volatilise 
with steam. A crystalline compound is formed with hydrogen sodium 
sulphite. The oxime is deposited in colourless crystals melting at 
101°. On treatment with potash, the sulphone is hydrolysed to acetic . 
acid and ethyl methyl sulphone. Carbonic anhydride, acetic acid, 
and ethylsulphonic acid are formed on oxidation with potassium per- 
manganate. The bromo-derivative, SO,.Et-CH,-CO-CH,Br, is prepared 
by the action of bromine on an aqueous solution of the sulphone, and 
melts at 80°. Diethylsulphonacetone, CO(CH,*SO,Et)., is obtained by 
the action of sodium ethylsulphinate on the preceding compound, 
and crystallises in small plates melting at 119°; it is readily soluble 
in water and dilute alcohol, but only sparingly in ether or benzene ; the 
constitution of the compound is proved by the formation of ethyl 
methyl sulphone and ethylsulphonacetic acid on treatment with potash ; 
the latter compound, on further hydrolysis, also yields ethyl methyl 
sulphone. 

Phenylsulphonacetone has no physiological action. J. B. T. 


Turkey Red Oil. By Scueurer-Kestner (Compt. rend., 112, 
395—397).—The sulphonic acid in Turkey red oil can be separated 
from the free acid, or acid desulphonised during washing, by agitating 
the oil with a mixture of ether and water. The non-sulphonised acids 
dissolve in the ether, and the sulphonic acids dissolve in the water, 
from which they can be precipitated by a solution of sodium sulphate 
of 10° B. The proportion of sulphonic acid varies in oils prepared 
under seemingly identical conditions, and the solubility of the oil is 
determined by the proportion of the sulphonic acids. The degree of 
polymerisation is greater in the portion soluble in ether (mol. wt. = 
472) than in the portion soluble in water (mol. wt. = 402). 

The ricinoleosulphonic acid precipitated by sodium sulphate forms 
a hydrated, non-fluorescent syrup, which constitutes 40 to 50 per cent. 
of the most soluble Turkey red oil. Its composition agrees with that 
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of  diricinoleosulphonic acid, COOH-C,,H»*COO-C,,H;,°O-SO,H. 
After heating at 60°, it seems to contain 8 mols. H,O. 

The sulphonic and non-sulphonised acids in Turkey red oil can be 
estimated by making titrations with phenolphthalein and litmus re- 
spectively as indicators. Litmus becomes blue when all the sulphonic 
acid has been neutralised, but phenolphthalein does not change until 
all the non-sulphonised acid has also been neutralised. 

Normal ricinoleic acid, when treated with sulphuric acid, yields a 
product containing practically the same proportion of sulphonic and 
non-sulphonised acid as the product from resin oil. ‘ . 

. H. B. 


A New Optically Active Modification of Lactic Acid, ob- 
tained by Bacterial Decomposition of Cane Sugar. By F. 
ScwarDincErR (Monatsh., 11, 545—559).— According to Le Bel’s hypo- 
thesis, optically inactive ethylidenelactic acid, OH*CHMe-COOH, 
since it contains an asymmetric carbon atom, should be separable into 
two active constituents, one dextrorotatory, the other levorotatory. 
Until now only the former of these has been prepared (compare Lewko- 
witsch, Abstr., 1884, 296). The author has succeeded in obtaining the 
levorotatory variety by fermenting cane sugar with a micro-organism 
which he has named Bacillus acidi levolactici. The organism was 
obtained from a streamlet running through a Hungarian military 
. station, the water having been examined owing to several cases of 
spleenic gangrene occurring amongst the horses. The bacillus forms 
short rods of about the same size as Heuppe’s Bacillus acidi lactici. 
Under different conditions of growth, however, it assumes different 
forms ; sometimes the individuals are joined in twos, sometimes they 
unite, producing long, thread-like masses. It appears to be without 
toxicological action on the smaller animals, is readily coloured by 
‘ carbolfuchsin,” has a maximum activity at a temperature of 36°, is 
inert below 10° and above 40°, and is of anaérobic growth. 

In order to study the products of fermentation, 30 grams of cane 
sugar was dissolved in 1 litre of water, to which 10 grams of ammonium 
chloride, 1 gram of disodium phosphate, 0°20 gram of magnesium 
sulphate, and 15—20 grams of calcium carbonate were added. The 
solution thus formed was sterilised and then inoculated with a pure 
culture obtained by Koch’s method. In 1—1} days, fermentation 
commenced, which attained its maximum in 4—5 days and ceased 
in 7—8 days. On distilling the product, a minute quantity of 
ethyl alcohol and much water passed over, and the residue 
(25 grams) consisted of a granular calcium salt, from which a zinc 
salt, (C;H,O;).Zn + 2H,0, crystallising in microscopic prisms, was 
obtained. In order to prepare the free acid, the zinc salt was dis- 
solved in hot water, the metal precipitated with hydrogen sulphide, 
and the solution filtered and evaporated at a temperature of about 
60°. The acid was further purified by treatment with ether, which 
left sulphur and some undecomposed zinc salt undissolved. On eva- 
porating the ethereal solution, the acid was obtained in the form 
of a viscid, bright-yellow liquid, soluble in alcohol, ether, and water. 
The silver salt, CH,O,Ag + $H,0, crystallises in long prisms, is very 
soluble in water, and rapidly turns yellow on exposure to light. The 
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calcium salt, (C;H;0;),Ca + 4$H,0, is precipitated from its aqueous 
solution by absolute alcohol in the form of a felted mass of micro- 
scopic needles. The specific rotatory power of the acid is —43°; 
and, like paralactic acid, it has the property of forming an anhydride 
at ordinary temperatures, which anhydride has an opposite rotatory 
power to that of the acid from which it is obtained (compare Wislicenus, 
Annalen, 167, 323, et seq.). The salts of the new acid are dextro- 
rotatory, as those of dextrorotatory paralactic acid are levorotatory. 

When a mixture of equal parts of the zinc salts of dextrorotatory 
and levorotatory ethylidenelactic acids was allowed to crystallise 
from a warm, saturated solution, the zinc salt of the ordinary fer- 
mentation lactic acid, (C;H;0;),Zn + 3H,O, was obtained, thus 
placing beyond doubt the complex nature of the anes oe 

Xylose. By E. Fiscuer and R. Sranet (Ber., 24, 528—538).— 
Xylose, as stated in a former communication (Abstr., 1890, 1399), 
combines easily with hydrogen cyanide to form a hexonic acid, whose 
lactone has the formula C,HjO,. The latter is the optical antipode 
of d-gulonolactone (see p. 677); it is 1-gulonolactone, and the sugar 
obtained from it ]-gulose. By oxidation, l-gulonic acid is converted 
into l-saccharic acid. 

l-Gulonic acid (xylosecarboxylic acid) is prepared by mixing xylose 
(100 grams) dissolved in twice its weight of water with the calcu- 
lated quantity of hydrocyanic acid and a few drops of ammonia. The 
mixture turns bright brown in a few hours, and the action is com- 
plete in twodays. The liquid is mixed with a solution of pure barium 
hydroxide (200 grams) in water (1200 grams), and boiled until all the 
ammonia is expelled. The baryta is precipitated quantitatively with 
sulphuric acid, the solution decolorised with animal charcoal, and 
evaporated toa syrup. Crystals of gulonolactone separate after a time. 
The mother liquors contain an acid which is probably an isomeride of 
gulonic acid. The yield of gulonolactone amounts to 60 per cent. of 
the xylose employed. It is purified by crystallisation from warm 
water or alcohol (60 per cent.), sinters at 179°, melts at 181° (corr. 
185°), is easily soluble in hot water, but only sparingly so in- cold 
water and absolute alcohol ; it has a faintly sweet taste, and a neutral 
reaction ; an aqueous solution, however, after a time becomes faintly 
acid. For a 915 per cent. aqueous solution, the specific rotation 
[a|p = —55°3 at 20°. The basic barium salt dissolves in a large 
quantity of hot water and crystallises in spherical aggregates of very 
slender needles. The normal barium salt is very soluble in water, and 
was not obtained crystalline. The normal calcium salt is obtained as 
a syrup, and crystallises after remaining a week or so. The phenyl- 
hydrazide is much more soluble in water than the corresponding 
compound of gluconic and mannonic acids, and cannot, in consequence, 
be used to precipitate gulonic acid. It melts at 147—149° (uncorr.), 
and decomposes at 195°. 

l-Gulose is obtained by reducing a well-cooled solution (10 per cent.) 
of the lactone in the usual way with sodium amalgam. It is acolour- 
less syrup, tastes sweet, is slightly dextrorotatory, and is not ferment- 
able. The phenylhydrazone is obtained by adding a mixture of phenyl 
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hydrazine (1 part) and acetic acid (50 per cent., 1 part) to a cold 
solution of the syrup (1 part) in water (2°5 parts). It crystallises 
from hot, absolute aicohol in slender, white needles, melts at 143° with- 
out decomposition, and is easily soluble in warm water, not so soluble 
in cold water and absolute alcohol. The osazone is obtained by heating 
the hydrazone or the sugar with excess of phenylhydrazine acetate for 
one hour on the water-bath ; it crystallises from hot water in yellow, 
flocky masses, and turns reddish-brown on drying ; when crystallised 
from dilute alcohol, it retains its yellow colour, melts at 156° without 
decomposition, and is remarkably soluble in hot water, differing in 
this respect from all known osazones of the natural hexoses. It re- 
sembles in this respect the osazones of xylose and arabinose, and has 
properties similar to those of 8-acrosazone; it is probable that the latter 
is the inactive form of gulosazone. 

i-Gulonolactone is obtained in well-formed crystals by crystallising 
a mixture of equal quantities of the 1- and d-compound from water, 
and melts at 160°. 

When l-gulonic acid is oxidised with nitric acid (sp. gr. = 12), 
l-saccharic acid is obtained, and is purified by means of its calcium 
salt. 

The alcohol corresponding with dextrose and ordinary saccharic acid 
is sorbitol. Since ]-gulose is a derivative of l-saccharic acid, it is to 
be expected that, on reduction, it would yield the unknown 1-sorbitol ; 
the product obtained is very like sorbitol, but does not crystallise so 
readily. It is obtained from alcohol as a colourless, gelatinous mass, 
which, when dried in a vacuum, forms a white powder, and melts 
at 70—75°. The benzal derivative is very like the derivative 
from ordinary sorbitol. Sorbitol in borax solution shows a faint 
dextrorotation ; the new compound gives a lmvorotation. The authors 
conclude that it is ]-sorbitol. 

From a consideration of the above results, the authors conclude that 
gluconic and gulonic acids bave the same structure and similar con- 
figuration, and differ only in the position of the carboxyl group, as is 
shown in the (stereometric) formule (?) 


COOH-[CH:OH),CH,-OH and OH-CH,[CH-OH],COOH. 


Xylose, from the ease with which it is converted into furfuralde- 
hyde, probably contains, like arabinose, a normal carbon chain ; this is 
confirmed by the preceding results. Arabinose and xylose do not, 
however, bear the same relation to each otheras gluconic and gulonic 
acids. For then they should both give the same alcohol on reduction. 
Arabinose, however, yields arabitol. 

Xylose yields a new compound, zylitol, which forms a non-crystal- 
lisable syrup, and on treatment with benzaldehyde and sulphuric 
acid forms a crystalline benzal derivative. In borax solution it is 
optically inactive. Arabitol in borax solution is levorotatory. 

E. C. R. 

Xylonic Acid. By E. W. Aten aid B. Totuens (Annalen, 260, 
306—313).—Xzylonic acid, an isomeride of arabonic acid, is formed 
when xylose (6 grams) is dissolved in water (30 grams), the solution 
treated with bromine (7 grams), and kept at the ordinary tempera- 
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ture until the halogen has dissolved; after removing the hydro- 
bromic acid with lead and silver carbonate, and freeing the solution 
from metals with hydrogen sulphide, the filtrate is boiled with 
calcium carbonate, filtered, and evaporated, when the calcium salt 
remains as a syrup. The zinc and silver salts were prepared in like 
manner, but they could not be obtained in crystals. The strontiwm 
salt, (C;H,O,).Sr, prepared by decomposing the calcium salt with 
oxalic acid and then treating the solution of the acid with strontium 
hydroxide, separates from dilute alcohol in efflorescent crystals con- 
taining about 8} mols. H,O; the rotatory power of the salt, dried 
at 100°, is [a]p = 12°14°, whilst that of the strontium salt of 
arabonic acid is [a@]p = 1°96. The rotatory power of a solution of 
xylonic acid, obtained by decomposing the strontium salt with the 
theoretical quantity of hydrochloric acid, was found to be 
[a]p = 17°48°; the rotatory power of a solution of arabonic acid, 
prepared in like manner, is lay = —45°86°. F. 8S. K. 


Relative Properties of Dimethylglutaric and Trimethyl- 
succinic Acids; Stereo-isomeric Trimethylsuccinic Acids. By 
N. Zetinsky and A. Besrepxa (Ber., 24, 459—478).—In their 
various attempts to synthesise trimethylsuccinic acid, Auwers and 
Jackson (Abstr., 1890, 1098), and Bischoff and Mintz (Abstr., 
1890, 743; this vol., p. 290), have obtained substances which they 
believe to be the isomeric dimethylglutaric acid, identical with 
the symmetrical dimethylglutaric acid described by Zelinsky 
(Abstr., 1890, 132), as it has the same melting point of 102—104°, 
the same conductivity constant, and also yields a dibromo-com- 
pound, which would scarcely be expected were the product really a 
trimethylsuccinic acid. 

The authors, however, believe that, notwithstanding this similarity, 
the compounds are not identical, for the “ dibromodimethylglutaric 
acid” of Auwers and Jackson may be readily converted into the 
corresponding dihydroxy-compound, a stable substance which does 
not pass into a lactone, whereas Zelinsky’s symmetrical dihydroxy- 
dimethylglutaric acid yields a monolactone with great ease. The 
explanation given by Auwers and Jackson of the formation of 
dimethylglutaric acid from ethyl a-bromisobutyrate and ethyl sodio- 
methylmalonate, is regarded by the authors as very probable, but they 
believe that this is only a subsidiary action, and that the chief portion of 
the product is in reality trimethylsuccinic acid, which in its physical 
properties closely resembles the lower melting dimethylglutaric acid. 
In favour of the glutaric constitution, Bischoff adduces the fact 
that the acid, when heated in a sealed tube, is converted into the 
higher melting dimethylglutaric acid; this fact, however, is really 
against that view, for Zelinsky’s lower melting glutaric acid does not 
behave in the same manner, but, on the contrary, the higher melting 
acid is completely converted by hydrochloric acid at 200° into the 
lower melting acid; the symmetrical diethylglutaric acids behave in 
the same manner. Further, the lower melting dimethylglutaric acid 
forms an anhydride melting at 84—86°, which, on treatment with 
water, yields the higher melting acid. 
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Led by these considerations, the authors have attempted to 
synthesise trimethylsuccinic acid by a new method, namely, by 
acting on ethyl sodiocyanopropionate with ethyl a-bromisobutyrate, 
and hydrolysing the product with sulphuric acid. The following 
equations represent the reactions which take place :-— 


CN-CMeNa-COOEt + CBrMe,COOEt = 
CN-CMe(CMe.-COOEt)-COOEt + NaBr. 


CN-CMe(CMe,,COOEt)-COOEt + 4H,0 = 
COOH-CHMe’CMe,,COOH + CO. + NH; + 2EtOH. 


The product of the hydrolysis is a mixture of acids all having the 
composition C;H,,0;. By repeated fractional precipitation with 
light petroleum from benzene solution, three acids were obtained ; 
the first of these crystallises in rhombohedra and melts at 
140—141° when quickly heated ; the second forms granules melting 
at 100—101°, and the third melts at 68—74°. The latter is probably a 
mixture, but requires further investigation; whilst the other two the 
authors regard as stereo-isomeric trimethylsuccinic acids, this 
substance containing an asymmetrical carbon atom. The second acid 
has almost the same melting point as symmetrical dimethylglutaric 
acid, but is more readily soluble in benzene; its conductivity constant 
k was found to be 0-0063, against 0°0055 for dimethylglutaric acid, 
whilst the constant for the acid melting at 140—141° was 0°0322. 
The conductivity of the two stereo-isomerides, as in the case of other 
stereo-isomeric succinic acids, is very different, whereas in the 
glutaric and adipic series this remains almost constant. 

The isomeride melting at 100—101° is not identical with isopimelic 
or amylenepimelic acid (Abstr., 1878, 294), which melts at 100—106°. 
The supposed syrupy trimethylsuccinic acid recently described by 
Heli and Wildermann (this vol., p. 164) has not really the composition 
assigned to it, an error having been made in calculating the results of 
the analysis. 

The authors have also observed that the conductivity of solutions of 
mixtures of stereo-isomerides remains constant in dilutions of 10—400 
or more litres, but that on still further dilution, the constant decreases. 
To avoid errors, it is therefore necessary to examine the conductivity 
of extremely dilute solutions. H. G. C. 


Acetonedicarboxylic Acid. By H. v. Pecumann (Annalen, 261, 
151—162; compare Abstr., 1885, 138).—Acetonedicarboxylic acid, 
CO(CH,"COOH),, is best prepared in the following manner :—Finely 
divided, anhydrous citric acid (500 grams), obtained by heating the 
commercial acid at 145—150° for 1—2 hours, is placed in a flask of 
4—6 litres capacity and a mixture of concentrated sulphuric acid 
(500 grams) and fuming sulphuric acid (500 grams), containing 
about 12 per cent. of anhydride, added ; the flask is then fitted with 
a cork, through which passes a short piece of glass tubing. After 15 
minutes time, the flask is placed on a water-bath, which has been 
previously heated to boiling, and the escaping gas is ignited, the 
heating being continued until the evolution of carbonic oxide 
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ceases, which is usually the case in 30—45 minutes; the contents of 
the flask are then cooled to 0—5° and ice (600 grams) is gradually 
added, care being taken that no considerable rise of temperature 
occurs. On cooling again to 0—5°, the acetonedicarboxylic acid is. 
deposited in crystals and is freed from the mother liquors by pressing 
it in flannel bags; the crude product, which is a grey or colourless 
powder, must be kept in an open vessel over sulphuric acid as, if 
placed in a closed vessel, it soon changes into a brown syrup and 
then decomposes into acetone and carbonic anhydride. The yield of 
crude acid, which contains about 5°0 per cent. of sulphuric acid and 
36 per cent. of water, is 500—600 grams from 1 kilo. of commercial 
citric acid. The pure compound can be obtained by recrystallising 
the crude product from warm water, or ethyl acetate, or better, by 
shaking it with ether and evaporating the dried ethereal solution.. 
It crystallises in colourless needles and melts at 135°, being decom- 
posed into acetone and carbonic anhydride; the same decomposition 
takes place on boiling solutions of the acid. It is readily soluble in 
water and alcohol, but more sparingly in ethyl acetate, very sparingly 
in ether, and almost insoluble in chloroform, benzene, and light: 
petroleum; in its aqueous solutions, ferric chloride produces an 
intense violet coloration and sodium nitrite a crystalline precipitate 
of dinitrosoacetone ; on adding phenylhydrazine hydrochloride to a 
neutral solution of the acid in sodium carbonate, a colourless, 
crystalline precipitate is produced and carbonic anhydride is evolved. 
The salts of acetonedicarboxylic acid are rather unstable, and undergo 
decomposition into acetone and a carbonate even in the cold. The 
barium salt is precipitated in colourless crystals when a cold, con- 
centrated solution of the acid is saturated with barium carbonate, 
and the filtrate mixed with alcohol;: in aqueous solutions of the 
barium salt, most of the heavy metals produce a precipitate, silver 
nitrate and lead acetate giving a colvurless, ferric chloride a brownish- 
red, and copper acetate a green precipitate which contains both 
barium and copper and is insoluble in hot water. 

Ethyl acetonedicarboxylate, CpH,,O;, is prepared by passing a rapid 
stream of hydrogen chloride into a solution of the crude acid (200 
grams) in absolute alcohol (200—250 grams), until the mixture 
becomes warm and begins to froth; the stream of gas is then 
moderated and the solution is saturated in the cold, otherwise 
decomposition sets in and carbonic anhydride is evolved. After 
keeping over night, the mixture is poured into ice-cold water con- 
taining a little sodium chloride, the solution repeatedly extracted 
with ether, the concentrated ethereal extract washed with small 
quantities of sodium carbonate until the washings give a turbidity 
on the addition of hydrochloric acid, then once with dilute sulphuric 
acid, and finally three times with water, dried over calcium chloride, 
and evaporated. The ethyl salt, prepared in this way, still contains 
alcohol and, as a rule, ethyl acetoacetate, but is otherwise tolerably 
pure; it can be obtained in a state of purity by dissolving it in 
sodium carbonate, or by converting it into the potassium or copper 
derivative (compare this vol., p.673). Ethyl acetonedicarboxylate is 
a colourless oil of sp. gr. 1:1130 at 17°; it boils at 169—174° under a 
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pressure of 50 mm. with only very slight decomposition, and under 
the ordinary atmospheric pressure its boiling point is about 250°; it 
is only sparingly soluble in water, but it dissolves freely in other 
neutral solvents and is also soluble in alkalis and alkaline carbonates ; 
its dilute alcoholic solution gives a deep red coloration with ferric 
chloride and a dirty green precipitate with a solution of copper 
acetate. It dissolves sodium with evolution of hydrogen, and on 
adding anhydrous potassium carbonate to an ethereal solution of the 
oil, a colourless, crystalline potassium derivative is formed. 
F. S. K. 

Synthesis of Citric Acid from Acetonedicarboxylic Acid. 
By M. Diinscumayn and H. v. Pecumann (Annalen, 261, 162—166). 
—Citric acid can be obtained synthetically by treating ethyl acetone- 
dicarboxylate with hydrogen cyanide in well-cooled ethereal solu- 
tion and boiling the product, first with concentrated hydrochloric 
acid, and then with soda to ensure complete hydrolysis; the citric 
acid is isolated by means of its calcium salt, which is then decomposed 
with oxalic acid. 

When ethyl acetonedicarboxylate is converted into the potassium 
derivative (compare next page), and the latter is boiled with water, 
ethyl acetoacetate separates from the solution as an oil. 

Acetonedicarboxylic acid readily undergoes decomposition into 
acetone and carbonic anhydride when it is heated alone or boiled 
with acids or dilute alkalis ; when boiled with concentrated alcoholic 
potash, it yields malonic acid. F. S. K. 


Condensation of Acetonedicarboxylic Acid with Phenols. 
By B.S. Burron and H. v. Pecumann (Annalen, 261, 166—172).— 
B - Methylumbelliferonecarboaylic acid (B-umbelliferoneacetic acid), 
O<6.H(OH)>CCH:COOH, is formed when an intimate mixture 
of resorcinol (25 grams) and crude acetonedicarboxylic acid (45 grams) 
(compare preceding page) is added to concentrated sulphuric acid 
(250 grams); the solution is kept over night, then poured into water, 
and the precipitated product purified by recrystallisation from alcohol 
or water. It crystallises in slender, lustrous needles, melts at 
201—202° with decomposition, and is moderately easily soluble in boil- 
ing water and alcohoi, but insoluble in cold water, ether, chloroform, 
and benzene; it separates from water in crystals containing 1 mol. 
H,0, which is expelled at 110°, and its solutions in alkalis and alkaline 
carbonates show a blue fluorescence. The silver salt, C,,H,O,Ag, is a 
yellow compound, which turns black on boiling with water. The ethyl 
salt, prepared from ethyl acetonedicarboxylate and resorcinol, melts 
at 134°. 

8-Methylumbelliferonecarboxylic acid is isomeric with the acid pre- 
pared by Michael from resorcinol, ethyl malonate, and sodium eth- 
oxide (Abstr., 1888, 956); when heated above its melting point, it is 
converted into B-methylumbelliferone (m. p. 185—186°), a fact 
which shows that acetonedicarboxylic acid is an intermediate product 
in the formation of 86-methylumbelliferone from citric acid, resorcinol, 
and sulphuric acid (compare Pechmann and Duisberg, Abstr., 1884, 66). 
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Ethyl methylphenylpyrazolonecarbozylate, Con xt>C-CH, COOKE, 
is cbtained when ethyl acetonedicarboxylate is heated with phenyl- 
hydrazine at 100°; it crystallises from dilute alcohol in lustrous 
prisms melting at 85°, and is insoluble in water, but soluble in ether, 
benzene, and chloroform ; it combines both with bases and with acids, 
and gives the reactions of the pyrazolones. The free acid, C\,HiN.O,, 
erystallises from boiling water in flat needles, melts at 134°, and is 
soluble in alcohol, but insoluble in ether, chloroform, and benzene; it 
combines with acids and with bases, and in its aqueous solution, 
ferric chloride produces a brownish-red coloration. On adding sodium 
nitrite to a sulphuric acid solution of the acid, a yellow, crystalline 
compound is precipitated, and when the acid is heated above its melt- 
ing point it is decomposed into carbonic anhydride and methylphenyl- 
pyrazolone (m. p. 127°), identical with the compound obtained from 
ethyl acetoacetate. 

When ethyl acetonedicarboxylate is boiled for a long time with an 
alcoholic solution of phenylhydrazine, yellow crystals are deposited ; 
this substance is insoluble in acids, behaves in some respects like a 


hydrazone, and differs from the pyrazolone derivative described above. 
F. 8. K. 


Alkyl Derivatives of Acetonedicarboxylic Acid. By M. 
DiinscuMann and H. v. Pecumann (Annalen, 261, 173—190).—Ethyl 
acetonedicarboxylate yields metallic derivatives analogous to those of 
ethyl acetoacetate, but it contains four hydrogen atoms which are 
replaceable by alkyl radicles; of the two theoretically possible 
disubstitution products, only those of symmetrical structure can be 
obtained. 

Ethyl potassioacetonedicarborylate, COOEt-CHK:CO-CH,-COOEt, is. 

obtained in crystals when ethyl acetonedicarboxylate is treated with 
the theoretical quantity of alcoholic potash, and the solution then 
mixed with a little ether; it crystallises from hot dilute alcohol in 
concentrically grouped needles, does not decompose at 100°, and is 
soluble in water, to which it imparts an alkaline reaction. The 
dipotassium derivative, CO(;CHK-COOEt),., prepared in like manner, 
forms smal], lustrous crystals and absorbs carbonic anhydride 
from the air; its aqueous solution has a strongly alkaline reaction, 
and, when boiled, gives off an odour of acetone. The copper 
derivative, (C,H,;0;),Cu, separates from alcohol in green crystals, 
melts at 142—143°, and is insoluble in water, and only sparing- 
ly soluble in ether, but readily in hot benzene and cold chloro- 
form. 
Ethyl ethylacetonedicarboaylate, COOEt-CHEt-CO-CH,COOEt, can 
be prepared by treating ethyl acetonedicarboxylate with sodium eth- 
oxide and ethyl iodide in alcoholic solution. It boils at 207° under a 
pressure of 120—130 mm., and, in its alcoholic solution, ferric chloride 
produces a red coloration. 

Ethyl aa'-diethylacétonedicarborylate, CO(CHEt-COOEt),, prepared 
in like manner, boils at about 216° under a pressure of 130 mm.; its 
alcoholic solution is coloured violet by ferric chloride, but only after 
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some time. The triethyl derivative, COOEt-CEt,,CO-CHEt-COOKt, 
prepared from the preceding compound, boils at 223—224° under a 
pressure of 130 mm.; the fetrethyl derivative, C);HyO;, boils at 
‘231—232° under the same pressure. 

When the ethy] salts of the homologues of ethyl acetonedicarboxylate 
are treated with excess of concentrated alcoholic potash at the 
ordinary temperature, the corresponding potassium salts are formed ; 
@ remarkable difference of behaviour is observed on decomposing these 
potassium salts with acids, for whereas the acids of symmetrical 
constitution can be easily prepared from the potassium salts and 
isolated in a crystalline condition, those of a symmetrical structure so 
readily undergo decomposition into carbonic anhydride and syrupy, 
ketone-like compounds that they cannot be obtained in a free 
state. 

aa’. Diethylacetonedicarborylic acid, CsH4O;, crystallises from ether 
in colourless needles, melts at 112°, and is readily soluble in water, 
alcohol, and ether; when heated alone, or with water, it is decom- 
posed with evolution of carbonic anhydride. 

Tetrethylacetonedicarboxylic acid, C\3H,,0;, crystallises from ether 
‘in small needles, melts at 70°, and is soluble in water and alcohol, but 
more sparingly in ether and benzene; it is decomposed either when 
heated alone or with water. 

Ethyl methylacetonedicarborylate is a liquid boiling at 195—200° 
under a pressure of 120—130 mm., and at 255° under the ordinary 
atmospheric pressure ; its alcoholic solution gives a violet coloration 
with ferric chloride. 

Ethyl aa'-dimethylacetonedicarborylate, C,,H,.0;, boils at 199—200° 
under a pressure of 130 mm., and at about 255—266° under the 
ordinary atmospheric pressure ; it gives a violet coloration with ferric 
chloride, and when boiled with dilute sulphuric acid, it yields diethyl 
ketone. 

Ethyl aa'-dibenzylacetonedicarborylate, C2;H2.Os, can be obtained by 
treating ethyl acetonedicarboxylate with benzyl chloride and sodium 
ethoxide ; it separates from hot alcohol in crystals melting at 92°. 
The mono-, tri-, and tetra-benzyl derivatives are thick, yellow oils, and, 
as in the case of the corresponding ethyl derivatives, only the sym- 
metrical compounds yield crystalline acids. 

aa'-Dibenzylacetonedicarboxylic acid, CyH,05, prepared by hydro- 
lysing the ethereal salt with alcoholic potash at the ordinary tempera- 
ture, crystallises from a mixture of chloroform and ether in lustrous 
needles, and melts at 115—116°. The silver salt, CiyH,O;Ag,, is 
colourless. 

Tetrabenzylacetonedicarboxylic acid, C3;H0;, crystallises from dilute 
alcohol in plates, and melts at 95°; the silver salt, C;;H.,0;Ag,, and 
most of the other metallic salts, are only sparingly soluble in 
water. 

Dibenzylacetone, CO(CH.,°CH,Ph),., is obtained when the dibenzyl 
derivative of acetonedicarboxylic acid is boiled with acids or alkalis ; 
this ketone is also produced by the dry distillation of calcium hydro- 
cinnamate. It is a colourless oil boiling at 280—285° under a 
pressure of 130 mm. The oxime, C,;,HyNO, prepared by boiling the 
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ketone with a dilute alcoholic solution of hydroxylamine hydro- 
chloride, crystallises in colourless, lustrous needles, melts at 92°, and 
is insoluble in water, but readily soluble in alcohol, ether, and chloro- 


form. 

Ethyl diphenylpyronedicarbozxylate, CO<G {Coon :CPL>°> 
formed when ethyl sodacetonedicarboxylate is treated with benzoic 
chloride in ethereal solution; it crystallises from dilute alcohol in 
colourless plates, and is readily soluble in most ordinary solvents 
except water. It behaves towards alkalis like the corresponding 
dimethyl derivative (compare Conrad and Guthzeit, Abstr., 1888, 
502), being decomposed into benzoic acid and acetophenone. 


F. S. K. 


is 


Citracumalic Acid, a Condensation Product of Acetonedi- 
carboxylic Acid. By A. Nieme and H. v. Pecumann (Annalen, 
261, 190—208).—Citracumalic acid, 


COOH-CHC<G(P 00D 0-CH,-COOH, 


is formed by the condensation of acetonedicarboxylic acid, just as 
isodehydracetic acid is formed from acetoacetic acid, and cumalinic 
acid from formylacetic acid (compare Pechmann, Abstr., 1884, 
1124). These three condensation products must all be regarded as 
1:2:3-derivatives of a compound of the constitution 


CH:CH 


which the author names cumalone ; it seems probable that all 8-ketonic 
acids can be converted into carboxy-derivatives of cumalone by treat- 
ment with concentrated sulphuric acid. 

Citracumalic acid is prepared by dissolving acetonedicarboxylic acid 
in concentrated sulphuric acid, and keeping the mixture for a long time 
at the ordinary temperature ; the solution is then poured into ice-cold 
water, the precipitated acid separated by filtration, washed with a 
little water, and dried on porous plates. The crude product is a 
greenish-yellow powder, from which the pure acid is best obtained 
by recrystallising once from hot water, and then repeatedly extracting 
the dried crystals with boiling ether, when the pure compound’ 
remains as a colourless, crystalline powder. It begins to turn brown 
at 150°, and melts at 185° with decomposition, but it has no well- 
defined melting point ; it is readily soluble in hot water and alcohol, 
but only sparingly in ether and glacial acetic acid, and is insoluble in 
chloroform and benzene. No metallic or alkyl salts were obtained in 
a pure condition. Citracumalic acid is very stable towards acids, 
but is decomposed when boiled with water or heated alone at 
190—200°, yielding carbonic anhydride and isodehydracetic acid 
(m. p. 153°) ; when heated with soda-lime, it gives off an odour of 
mesityl oxide. 
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Lutidonecarbowylic acid (pseudolutidostyrildicarboxylic acid), 


NH—Co—c 
bme:c(CooH)> > CH# COOH, 


is obtained in the form of its ammonium salt, when citracumalic acid ~ 


is repeatedly evaporated with concentrated ammonia, and, on adding 
dilute sulphuric acid, the acid is precipitated as a-dirty-grey powder. 
It erystallises from hot water in small, colourless needles, melts at 
200—201° with evolution of carbonic anhydride, and is only very 
sparingly soluble in cold water, alcohol, and ether. The silver salt, 
C,H;NO,Ag2, is colourless. Lutidonedicarboxylic acid is partially 
decomposed by boiling water with evolution of carbonic anhydride, 
and, when heated above its melting point, it is completely converted 
into lutidone (m. p. 176°). 
Lutidonecarborylic acid (pseudolutidostyrilcarborylic acid), 


co eye >C-COOH, 
is formed when the original condensation product of ethyl aceto- 
acetate (compare Anschiitz, Bendix, and Kerp, this vol., p. 172) is 
treated with concentrated ammonia at the ordinary temperature, the 
solution kept for48 hours, and then evaporated. Itseparates from dilute 
acetic acid in crystals melting at 256—258° with evolution of carbonic 
anhydride, being converted into pseudolutidostyril ; it is probably iden- 
tical with the acid obtained by Gollie from ethyl amidoacetoacetate 
(Abstr., 1885, 374). F. 8. K. 


Preparation of Pyromucic Acid. By H. Scuirr (Annalen, 261, 
254—256).—The author again describes his improved method for the 
preparation of pyromucic acid from furfuraldehyde (Annalen, 239, 
374), as it has been tried by Bieler and Tollens with unsatisfactory 
results ; when the operation is properly carried out, 28 grams of the 
pure acid and 25 grams of crude furfuralcohol are obtained from 
56 grams of furfuraldehyde. F. 8. K. 


Solubility of Potassium Hydrogen Tartrate. By C. Buiarez 
(Compt. rend., 112, 434—435).—The author has redetermined the 
solubility of potassium hydrogen tartrate in water, with results 
agreeing with those obtained by previous observers, although showing 
some differences at temperatures near 100°. The quantity of the 
salt, Q, contained in 100 parts of the solution at the temperature ¢, 
is given by the equation Q; = 0°351 + 0°00151¢ + 0°00055¢’, which 
for practical purposes may be replaced by the simpler formula 
Q: = 0369 + 0°000569#. 

In presence of potassium chloride, the solubility of the potassium 
hydrogen tartrate is a function of the temperature and the quantity 
of chloride present, but is not continuous. With small quantities of 
potassium chloride, the quantity of tartrate precipitated is equivalent 
to that of the chloride added, but this ceases to hold good when the 
yuantities of tartrate and chloride in solution are nearly equal. 

When the quantity of chloride present is greater than the quantity 


+ Pet + FF = « 2 Oo ee eee 


oo mw. 
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of tartrate that the pure water could dissolve at the same tempera- 
tare, the law of solubility is represented by a formula, which is a 
direct function of the temperature, but an inverse function of the 
square root of the potassium contained in the chloride added. 
Q; = (0°0489 + 0:000005216#*)//K. 

Potassium hydrogen tartrate is completely insoluble in a mixture 
of alcohol of 90° .100 parts, water 900 parts, normal potassium 
sulphate 4 parts, tartaric acid 2 parts, but dissolves if the hydrogen 
sulphate is substituted for all or part of the normal ity is 

Reduction of Saccharic Acid. By E. Fiscuer and O. Pitory 
(Ber., 24, 521—528).—The lactone of saccharic acid, as already 
stated (Abstr., 1890, 599), is easily reduced in acid solution by 
sodium amalgam. The aldehyde-acid which is formed the authors have 
now obtained in a crystalline condition, and shown it to be identical 
with glycuronic acid. By the further reduction of the acid they 
obtained a well-crystallised lactone, C;HioO<¢, of a monobasic acid ; this 
is identical with the product obtained by Thierfelder by the reduction 
of glycuronic acid. The authors, inagreement with Thierfelder, call 
the new acid gulonic acid, and the corresponding sugar gulose. On 
reduction of saccharic acid, evidently the carbonyl which is contained 
in gluconic acid is attacked, and the carbonyl of the new monobasic 
acid is at the other end of the carbon chain. The relation of these 
compounds is shown by the following formule i— 


Glucose, OH-CH,*[CH-OH)],-COH. 
Gluconic acid, OH-CH;: OH-OBTCOOE. 
Saccharic acid, COOH:| CH-OH |,COOH. 
Glycuronic acid, COOH:[CH-OH],COH. 
Gulonic acid, COOH-[CH:-OH],-CH,-OH. 
Gulose, COH:[CH-OH],CH,OH. 


Synthesis of glycuronic acid.—A solution of saccharic acid, obtained 
by decomposing the cadmium salt with hydrogen sulphide, is concen- 
trated to a syrup, ahd heated for 5—6 hours on the water-bath to convert 
as much as possible into the lactone. 20 grams of this product is dis- 
solved in 150 grams of water, well cooled, and mixed with 3 c.c. of 
sulphuric acid (20 per cent.), and 100 grams of sodium amalgam 
(2°5 per cent.). The mixture is constantly shaken, well cooled, and 
kept acid by constant additions of dilute sulphuric acid. When the 
first lot of amalgam is used up, a second lot of 100 grams is added, 
and then 50 grams. The solution is neutralised with soda, evapo- 
rated on the water-bath until a large quantity of sodium sulphate 
separates, 10 grams of concentrated sulphuric acid mixed with 
double the weight of water is added, and the mixture poured into 
eight times the quantity of hot absolute alcohol. The hot, filtered 
alcoholic solution is evaporated to one-tenth its bulk, diluted with 
water, neutralised with barium hydroxide, excess of baryta pre- 
cipitated with carbonic anhydride, the baryta precipitated from the 
filtrate with sulphuric acid, and the liquid concentrated and neutral- 
ised while hot with white lead; the lead is precipitated with sulphuric 
acid, and the filtrate evaporated toasyrup. The lactone of glycuronic 
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acid separates after a time, is filtered, dried on porous plates, and on 
recrystallisation from warm water is obtained in good, colourless 
crystals. It sinters when rapidly heated to 170°, and melts 
at 175—178°. For a 4 per cent. aqueous solution, the specific 
rotation [a]p = +19°1° at 20°.. The yield of crystallised glycurono- 
lactone amounts to only a few per cents. of the saccharic acid 
employed, but more is formed in reality, as is shown by the redacing 
power of the solution obtained by reduction of saccharic acid, and 
also by the greater yield of gulonolactone. 

d.-Gulonic acid is prepared as follows :—20 grams of syrupy saccharic 
acid is mixed with 300 grams of sodium amalgam, and the liquid 
allowed to become faintly alkaline; after a time more amalgam is 
added, and the solution constantly neutralised with sulphuric acid. 
400 grams of amalgam were added, with continuous shaking, in the 
course of four hours. When the hydrogen is no longer taken up, and 
the solution does not reduce Fehling’s solution, all the glycuronic 
acid is converted to gulonic acid. The liquid is treated in a manner 
similar to that described above for glycuronic acid. Gulonolactone 
crystallises from warm water or 60 per cent. alcohol, and melts at 
180—181°. For an aqueous solution of sp. gr. 1:0373, the specific 
rotation [a]p = +551 at 20°. The yield of pure gulonolactone 
amounts to 10—12 per cent. of the syrupy saccharic acid employed, 
The phenylhydrazide is obtained by heating the lactone (1 part) with 
phenylhydrazine (1 part) and water (3 parts) for one hour on the 
water-bath ; it melts at 147—149°, and is easily soluble in hot water 
and hot alcohol. 

d.-Gulose is obtained from gulonolactone by reduction with sodium 
amalgam and sulphuric acid. It is a colourless syrup, and is easily 
soluble in water, but only very sparingly in absolute alcohol. With 
phenylhydrazine, it behaves like 1.-gulose (see this vol., p. 667). 
When evaporated with nitric acid (sp. gr. = 1°15), it is converted 
into saccharic acid. A 10 per cent. aqueous solution at 30° showed 
no perceptible fermentation with yeast after remaining 24 hours. 

The synthesis of d.-gulonic acid gives a general method for the 
production of new sugars, as the reduction of other bibasic acids of 
this group (mannosaccharic, mucic, and isosaccharic acids) will 
probably yield isomerides of the hexoses. E. C. RB. 


d.- and i-Mannosaccharic Acids. By LE. Fiscuer (Ber., 24, 
539—546).—By the oxidation of arabinosecarboxylic acid, Kiliani ob- 
tained a compound isomeric with saccharic acid, to which he gave the 
name metasaccharic acid (Abstr., 1887, 465). The optical isomerides 
of this acid are obtained from d.- and l.-mannonic acid. The author 
considers that arabinosecarboxylic acid in consequence of its relation 
to mannose would be better designated as 1.-mannonic acid, and meta- 
saccharic acid as mannosaccharic acid. 

d.-Mannosaccharic acid is obtained by heating the lactone of 
d.-mannonic acid with one and a-half times the quantity of nitric acid 
(sp. gr. = 1:2) for 24 hours at 50°. The mixture is diluted with 
water, and evaporated toa syrup. The acid is then converted into 
the calcium salt, the latter decomposed with oxalic acid, and the 
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filtrate evaporated to a syrup, which, on the addition of a little alcohol, 
crystallises. The product, which is the double lactone of d.-manno- 
saccharic acid, is purified by recrystallisation from hot alcohol. 
The yield amounts to 30—35° per cent. of the mannonolactone 
employed. It crystallises from hot alcohol or a small quantity 
of warm water in long, colourless needles of the formula C,;H,O,, 
sinters at 170°, melts at 180—190° with evolution of gas when heated 
quickly, reduces Fehling’s solution rapidly when warmed, and is easily 
soluble in warm water, but somewhat sparingly in cold water. The 
aqueous solution is neutral when freshly prepared, but if left for 
12 hours becomes strongly acid. For a 3°932 per cent. aqueous 
solution, the specific rotation [a]p = +201°8 at 23°. The isomeric 
compound prepared by Kiliani gives an equal and opposite rotation. 
The compound is more easily prepared from mannose, as in this case 
the solution obtained by treating ivory-nuts with acid can be directly 
employed. The lactone dissolves easily in dilute alkali, and the 
solution turns yellow when boiled. The calciwm salt, C,H,O,Ca, is 
obtained as a crystalline powder by heating the lactone dissolved in 
water (100 parts) for half-an-hour with excess of calcium carbonate, 
decolorising the solution with animal charcoal, and evaporating in a 
vacuum. ‘The barium salt is more soluble than the calcium salt, and 
crystallises in microscopic, elongated tablets. The strontiwm salt 
forms a crystalline powder. The cadmium salt is very insoluble in 
water, and is obtained in microscopic tablets on adding cadmium 
acetate to a solution prepared by adding acetic acid to the sodium 
salt. 

d.-Mannosaccharodiamide is obtained in colourless, rhombohedral 
crystals by shaking the dilactone with excess of ammonia. It 
darkens when quickly heated to 180°, melts about 189° with decom- 
position, and is decomposed with evolution of ammonia on boiling 
with alkalis. 

The monophenylhydrazide is prepared by adding the finely-powdered 
dilactone (1 gram) to a cold solution of phenylhydrazine (1 gram) in 
acetic acid (50 per cent.). It crystallises from hot water in colourless 
needles, is easily soluble in hot water, but only sparingly in cold water 
or alcohol, dissolves in alkalis with precipitation of phenylhydrazine, 
turns yellow when heated rapidly to 185°, and melts at 190—191° 
with decomposition. The dihydrazide, CSHsO,(N2H,Ph)., is obtained 
in pale-yellow plates by heating an aqueous solution of the lactone 
with excess of phenylhydrazine acetate. It turns yellow at about 
200°, melts at about 212° with evolution of gas, and is quite insoluble 
even in hot water. 

i.-Mannosaccharic acid is obtained by crystallising a mixture of 
equal parts of the d.- and |.-compounds, and also by the oxidation of 
i.-mannonolactone. It darkens about 170°, melts at 190° with decom- 
position, and is easily soluble in warm water, somewhat sparingly 
so in alcohol. Its aqueous solution is inactive, and when freshly 
prepared is neutral. The salts are very like those of the above 
d.-compound. The diamide crystallises in tablets, darkens at 170°, 
and melts at 183—185° with decomposition. The hydrazide is some- 
what easily soluble in hot water, and melts at 190—195° with decom- 
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position. The dihydrazide crystallises in colourless plates, melts at 
220—225° with decomposition, and is quite insoluble in water. 

Of the 10 bibasic acids with normal carbon chains indicated by 
theory, six are now known, namely, two active saccharic acids, two 
active mannosaccharic acids, mucic acid, and isosaccharic acid. The 
seventh acid which probably belongs to this group is obtained by 
heating galactonic acid with quinoline at 145°, and treating the pro- 
duct with nitric acid. Itis optically active, and is distinguished from 
mucic acid by its greater solubility in water and alcohol. A similar 
acid is obtained by heating mucic acid with quinoline or pyridine at 
140°, and is optically inactive. The author is engaged in working on 
these compounds. E. C. R. 


Tricarballylic Acid. By W.O. Emery (Ber., 24,596—602; com- 
pare Abstr., 1890, 133).—Anhydrotricarbally lic acid, CcH,Os, is prepared 
by heating tricarballylic acid with acetic chloride until solution takes 
place ; after removal of the excess of acetic chloride, the residue crystal- 
lises from a mixture of chloroform and glacial acetic acid in slender 
needles ; it melts at 132°, and is readily soluble in water or alcohol, 
but more sparingly in ether or chloroform. The same compound is 
also obtained by heating the acid in portions of 10 grams at 240—250° 
under reduced pressure; the anhydro-acid distils over at 233—235° ; 
for this and similar operations, the author recommends a form of appa- 
ratus consisting of an ordinary Anschiitz flask with the receiver 
ground to fit the narrow side tube of the distillation flask. The 


anhydro-acid is represented by one or other of the following formule, 


i ; 0< 60 CES CH-COOH, 


°<co-CH-CH,-COOH O-CH; 
of which the first appears to be the more probable. 

When the anhydro-acid is treated in ethereal solntion with anhydrous 
ammonia, hydrogen ammonium tricarballyamate, CsHi;N;O;, is formed 
as a white, hygroscopic powder; with silver nitrate, it yields the 
normal silver salt of tricarballyamic acid. 

With phenylhydrazine, tricarballylphenylhydrazidic acid is obtained ; 
its calcium salt, CjzH,,N,O;Ca, is crystalline. 

Anilidotricarballylic acid is prepared by the action of aniline on the 
anhydro-acid at the ordinary temperature, and is a viscid liquid; the 
silver salt, CyH,,NO;Ag., is crystalline. At higher temperatures, 
tricarballylanilic acid is formed. 

Orthotoluidotricarballylic acid, C,;H,NO;, prepared from the 
anhydro-acid and orthotoluidine at the ordinary temperature, crystal- 
lises in colourless, nodular aggregates, and melts at 143°. By the 
action of acetic chloride, tricarballylorthotoluidic acid is obtained, and 
is deposited from water in colourless crystals melting at 152°. 

. ae CO-CH, 

Tricarballylamidimide, NH< Co: GH: CH,-CONH,’ may be prepared 
by heating tricarballylamide at 220°, until ammonia ceases to be 
evolved. 


1-2-3-Tribenzoylpropane, CH,Bz-CHBz’CH,Bz, is formed by heating 
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tricarballylic chloride with benzene and aluminium chloride; it 
erystallises from alcohol in straw-coloured needles and melts at 
137°. On warming with phenylhydrazine, a monophenylhydrazone is 
obtained ; it is precipitated from glacial acetic acid, on the addition of 
water, in’ pale-yellow flocks, and melts at 57—60°. J. B. T. 


Constitution of Leucine. By E. Scuutzeand A. Likxrernix (Ber., 
24, 669—673).—a-Amidoisobutylacetic acid (amidocaproic acid), 
prepared from isovaleraldehyde, as described by Hiifner (J. pr. Chem. 
[2], 1, 6), is identical with inactive leucine, which has been obtained 
from the active vegetable product by heating the latter with water 
and barium hydroxide at 160°. When the synthetical inactive 
amido-acid is fermented with Penicillium glaucum, a solution of an 
active acid is obtained; this active acid has the same rotatory power 
({#]» = —17°4°) as the levo-rotatory acid obtained by fermenting a 
solution of inactive leucine prepared from the natural amido-acid; the 
two compounds have, moreover, the same solubility in water, and they 
yield the same hydroxycaproic acid (m. p. 5|0—52°) on treatment with 
nitrous acid. , 

These results show that natural leucine is optically active a-amido- 
isobutylacetic acid. The leucine employed in the above experiments 
was obtained from a vegetable proteid (conglutin); it is possible that 
leucine from other natural sources may have a different constitution. 


8. K. 


Isopurpurates. By R. Varer (Compt. rend., 112, 339—341).— 
When zine cyanide is added in small quantities to a boiling aqueous 
solution of picric acid, hydrogen cyanide is evolved and zinc picrate is 
formed, and the latter reacts with the excess of zinc cyanide. The 
liquid is heated for 36 hours with occasional addition of water, and 
the liquid gradually becomes redder and redder. It is then filtered 
and evaporated slowly on the water-bath, when crystals of zinc iso- 
purpurate and ammonium isopurpurate separate. Sometimes the two 
salts combine, but this compound could not be obtained at will. The 
formation of ammonium isopurpurate is due to the substitution of 
ammonia during the action of the zinc oxide on the picric acid, and 
the quantity of the ammonium salt is greater the longer the period of 
ebullition. Zinc cyanide and ammonium picrate yield only ammonium 
isopurpurate, and no zinc isopurpurate. 

Mercuric cyanide and picric acid yield no hydrogen cyanide and no 
isopurpurate, and this is true also with ammonium, potassium, 
barium, and strontium picrates, although in the last two cases com- 
pounds of mercuric cyanide and picric acid with barium or strontium 
picrate are precipitated. 

Silver cyanide gives no isopurpurate when acted on with picric acid 
or potassium picrate. Copper cyanide yields no isopurpurate if 
heated with picric acid; it becomes bright-green, but the colour dis- 
appears on washing with water. 

The displacement of hydrogen cyanide by picric acid from certain 


metals, and not from others, is in agreement with thermo-chemical 
data. C. H. B. 
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Alkyl Compounds of Cadmium and Magnesium. By P. 
Léur (Annalen, 261, 48—87).—When finely-divided cadmium is 
heated with pure methyl iodide in exhausted sealed tubes at 100° for 
40 to 50 hours, or at 110° for 20 to 25 hours, the methyl iodide is 
completely decomposed, a large quantity of gas is produced, and the 
metal is converted into a yellowish, crystalline mass, which consists 
principally of cadmium iodide, but contains small quantities, at the 
most about 12 per cent., of cadmium methyl iodide; analyses of the 
gaseous mixture showed that it consisted of ethane and small quanti- 
ties of hydrogen or methane. On heating the yellowish, crystalline 
compound at about 110° in an atmosphere of carbonic anhydride, a 
mixture of cadmium dimethyl and methyl iodide collects on the cooler 
portions of the tube, but the quantity of this liquid is so small that 
the crystalline residues from 10 tubes only yield 90 to 100 drops. By 
careful fractional distillation in an atmosphere of carbonic anhydride, 
a considerable quantity (but not the whole) of the methyl iodide can 
be separated; analyses of the crude cadmium dimethyl, obtained in 
this way, showed that it contains about 76°37 per cent. of the pure 
organo-metallic compound, and about 23°97 per cent. of methyl 
iodide. 

Cadmium dimethyl, CdiMe., is a heavy, transparent, highly-refrac- 
tive liquid, the vapours of which have an intensely repulsive odour, 
and a disagreeable metallic taste, producing nausea and vomiting. A 
mixture of cadmium dimethyl and methyl iodide, in the proportions 
given above, is not spontaneously inflammable at the ordinary tem- 
perature, but when gently warmed, it takes fire and burns with a 
luminous, smoky flame, giving off brownish-red fumes of cadmium 
oxide; it rapidly oxidises on exposure to the air, being converted 
into cadmium methoxide, Cd(OMe)., a solid, colourless compound, 
and it is quickly decomposed by water and dilute acids with develop- 
ment of heat and evolution of methane. It is completely decomposed 
by concentrated nitric acid, and, like the zinc alkyl derivatives, it 
destroys caoutchouc. It boils at 104—105° under a pressure of 738 
mm., and solidifies to a mass of colourless crystals when cooled with 
ice and salt ; zinc dimethy] solidifies almost immediately when cooled 
by the evaporation of liquid carbonic anhydride; zinc diethyl and 
mercury dimethyl also solidify under these conditions, but not so 
quickly, whereas mercury diethyl simply becomes viscous. Vapour- 
density determinations, made with crude cadmium dimethyl, gave 
results in agreement with those required by the molecular formula 
CdMe,. 

Attempts to prepare cadmium dimethyl by heating mercury or 
zinc dimethyl with cadmium or cadmium iodide were unsuccessful, 
the organo-metallic compound employed being simply decomposed 
into ethane and metal. 

When finely-divided cadmium is heated with ethyl iodide, under 
the same conditions as those employed in the preparation of cadmium 
dimethyl, a reaction commences at 90°; the gas produced consists of 
about equal volumes of ethane and ethylene, but contains also small 
quantities of higher hydrocarbons, principally olefines, hydrogen, and 
probably also normal butane. The solid contents of the tube consist 
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of a mixture of about equal parts of cadmium iodide and cadmium 
ethyl iodide and a little unchanged ethyl iodide; after exhausting and 
heating the tubes at 75—80° to expel the ethyl iodide, the residual 
colourless solid was heated in an atmosphere of carbonic anhydride ; 
when the temperature had risen to 194—197°, a trace of a liquid 
showing all the properties of an organo-metallic compound distilled 
over, but practically the whole of the cadmium ethyl iodide was 
decomposed into cadmium, ethane, and unsaturated hydrocarbons. 
Other attempts to prepare cadmium diethyl were equally unsuccessful. 

Finely-divided cadmium and propyl iodide react at about 70°, 
yielding a crystalline mixture of cadmium iodide and cadmium propyl 
iodide, and gaseous products ; on heating the crystalline mixture at 
185—187°, it is decomposed into cadmium, propane, and propylene, 
and only the least trace of cadmium dipropy] is formed. 

In direct contradiction to the statement of Cahours (Annalen, 114, 
240), magnesium, either in the form of filings or ribbon, has no action 
whatever on methyl iodide at the ordinary temperature, and even at 
200° the reaction is not complete; magnesium amalgam is also with- 
out action on the halogen iodide at the ordinary temperature. When, 
however, magnesium or magnesium amalgam is treated with methyl 
iodide in presence of ethyl acetate, an energetic reaction sets in, and 
a considerable development of heat occurs, but the mixture must be 
heated in sealed tubes at 110° for 40 to 50 hours before complete 
decomposition ensues. On opening the tubes, a gaseous mixture of 
ethane, ethyl acetate, and methyl iodide escapes, and there remains a 
dirty-grey, solid compound, which is probably either magnesium 
methyl iodide or a mixture of magnesium dimethyl and magnesium 
iodide ; this grey substance is decomposed by water with great vio- 
lence, yielding a very disagreeably-smelling, inflammable gas, and it 
retains this property even after it has been heated at 330° in an 
atmosphere of hydrogen. 

When mercury dimethyl] is heated in exhausted sealed tubes at 130° 
for 36 hours with a slight excess of the theoretical quantity of mag- 
nesium, in the form of filings, a dirty-yellow, solid compound is 
obtained, but no gaseous products are formed. Various analyses, and 
a careful examination of this yellow solid, showed that it is a mixture 
of metallic mercury and magnesium dimethyl. It takes fire sponta- 
neously in an atmosphere of carbonic anhydride, burning with a 
brilliant display of sparks, and leaving a residue of magnesium, 
mercury, and carbon; it also takes fire when brought into contact 
with water, the gas evolved burning with a pale, slightly luminous 
flame ; it is not decomposed when heated at 200° in an atmosphere of 
hydrogen, but at about 250°, a gas (in all probability ethane) is 
evolved. The above experiments show beyond doubt that magnesium 
dimethyl is a solid, non-volatile compound. 

Magnesium, in the form of filings or ribbon, is without action on 
ethyl iodide at the ordinary temperature, but on prolonged heating at 
100° in sealed tubes, the halogen iodide is decomposed, with liberation 
of ethane and other hydrocarbons, and a yellowish solid, consisting of 
a mixture of magnesium iodide and magnesium ethy] iodide, is formed ; 
this solid product undergoes no change when heated at 280° in an in- 
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different atmosphere, and behaves, in other respects, like the mixture 
obtained from methyl iodide in like manner. In presence of a small 
quantity of ethyl acetate, a very violent reaction takes place between 
magnesium and ethyl iodide; after heating the mixture at 80° for 
several hours to complete the decomposition, the same products are 
obtained as when ethyl acetate is not added. On heating magnesium 
with mercury diethyl (or zinc diethyl) at 130°, small quantities of 
gaseous products and a voluminous, dirty-yellow substance are ob- 
tained; the solid product has the same properties as that formed 
from mercury dimethyl in like manner, and, doubtless, consists of a 
mixture of metallic mercury and solid magnesium diethyl. 

Propyl iodide is decomposed by magnesium at a temperature of 
75—80°. The principal gaseous product is propane, but considerable 
quantities of propylene and a little hydrogen are also formed. The 
solid product is a mixture of magnesium iodide and magnesium 
propyl iodide, which, in general behaviour, resembles the correspond- 
ing products obtained in like manner from the other halogen iodides. 

F. S. K. 

Purity of Benzene. By C. Lizpermann and A. Srvewirz 
(Ber., 24, 788—790).—The authors have observed that when com- 
mercially pure benzene (b. p. 80—82°) is mixed with phenylhydrazine, 
a compound is precipitated after a time in white plates of silvery 
lustre. On examination, it proved to be the compound 


N,H,Ph-CSS:N,H,Ph, 


and is formed by the action of carbon bisulphide on phenylhydrazine. 
The authors state that by means of this compound the carbon bi- 
sulphide is easily estimated. Crystallised benzene was found to 
contain no carbon bisulphide. E. C. R. 


Acetylation of Aromatic Halogen Substitution Products. 
By R. Scuwerrzer (Ber., 24, 550—552).—<Acetylbromobenzene, 
C,;H,BrAc, is obtained by gently warming a solution of bromobenzene 
in carbon bisulphide with acetic chloride in the presence of aluminium 
chloride. The viscous product is treated with water, extracted with 
carbon bisulphide, and the crystalline mass so obtained purified by 
boiling with animal charcoal in alcoholic solution. It crystallises in 
shining plates, melts at 51° (uncorr.), and has an agreeable odour 
resembling that of dried flowers; it is fairly easily soluble in alcohol, 
and very easily in ether, carbon bisulphide, light petroleum, acetic 
acid, and benzene. 

Acetyliodobenzene, C,H,lAc, prepared in a similar way to the 
brominated derivative, crystallises from a mixture of light petroleum 
and ether in tablets, melts at 85° (uncorr.), has an agreeable odour, 
and is easily soluble in carbon bisulphide, alcohol, acetic acid, and 
benzene, less so in ether, and only sparingly in light petroleum. 

Acetyl-a-bromonaphthalene is obtained by the action of acetic chloride 
on a-bromonaphthalene, in the presence of aluminium chloride in the 
cold. The product is treated with water and purified by fractional 
distillation. It is a pale-yellow oil, and boils at 345—347° (uncorr.) 
without decomposition. 
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Acetyl-B-bromonaphthalene.— The B-bromonaphthalene was obtained 
from A-naphthylamine by Sandmeier’s reaction. The condensation 
with acetic chloride takes place in the cold; it is, however, better to 
heat the mixture. It crystallises well from petroleum, melts at 102° 
(uncorr.), and is very soluble in carbon bisulphide, acetic acid, and 
benzene, less so in alcohol and ether, and still more sparingly in light 
petroleum. 

Paradiiodobenzene and 1: 4-dibromonaphthalene gave no acetyla- 
tion product when treated with acetic chloride and aluminium chloride 
in carbon bisulphide solution. E. C. R. 


A New Reaction for Dinitro-compounds. By J. v. Janovsky 
(Ber., 24, 971—972).—The author has previously observed (Ber., 19, 
2158) that the nitro-derivatives of azobenzene give a characteristic 
coloration with acetone and potash. This reaction is a general one 
for dinitro-compounds, but is not given by mononitro-compounds, and 
may, therefore, be used for determining the presence of the former. 
The reaction is carried out by dissolving a few milligrams of the 
compound in acetone, and adding aqueous potash drop by drop. A 
characteristic coloration is formed, the intensity of which is increased by 
the further addition of potash. Dinitrobenzene gives a reddish-violet 
coloration, which, after a time, becomes as dark as potassium per- 
manganate, and is changed by acetic acid to dark-red, and by hydro- 
chloric acid to yellow. 1:2: 4-Dinitrotoluene gives a blue coloration, 
which is changed by acetic acid to violet-red; and a-dinitronaph- 
thalene a bluish-red tint, which becomes eosin-red on addition of 
acetic acid. H. G. C. 


Synthesis of Hydrocarbons. By R. Hzisxr (Ber., 24,768—772). 
—Gustavson has shown that by the action of propyl bromide on 
benzene in the presence of aluminium chloride, isopropylbenzene is 
produced, and the author, after confirming this, has studied the re- 
action at a lower temperature. 

Propylbenzene (b. p. 154—160°; 16 grams) is obtained, together 
with higher boiling products (4 grams) and unaltered benzene, when 
aluminium chloride (10 grams) is dropped into a mixture of propyl 
bromide and benzene (50 grams), cooled to —2°, and maintained at 
this temperature, with frequent shaking, for five hours. The propyl- 
benzene was identified by means of its strontium and barium sulphon- 
ates, as well as by the melting point of its sulphonamide. 

When propylbenzene (50 grams) is heated with aluminium chloride 
and dry hydrogen chloride for six hours at 100°, a mixture of meta- 
and para-dipropylbenzene (18 grams), benzene (6 grams), and un- 
altered or regenerated propylbenzene is obtained. To separate the 
dipropylbenzenes, the mixture is sulphonated by heating on the 
water-bath with fuming sulphuric acid (2 parts), and converted into 
the lead salts, from the aqueous solution of which, after concentra- 
tion, needles and plates separate, the former in the smaller quantity. 
The needles, which prove to be the para-salt, are separated from the 
plates by treating the mixture with cold water, in which the former 
are sparingly soluble. Metadipropylbenzenesulphonic acid forms 
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elongated tables, which easily deliquesce ; the lead sal¢ crystallises in 
very thin, glistening, rectangular, truncated tables, containing 1} 
mol. H,0, easily soluble in cold water; the bariwm salt forms small, 
elongated plates, contains 14 mol. H,O, and is readily soluble in 
water; whilst the potassium salt crystallises in well-formed tables, 
and is easily soluble in water. The sulphonamide separates from 
aqueous solutions in very long, delicate needles, and melts at 195°. 
Parapropylisopropylbenzene is conveniently prepared from para- 
bromocumene; the sulphonic acid crystallises in concentric tufts of 
needles, does not deliquesce in the air, and melts at 59—60°; the lead 
salt forms microscopic aggregates of needles, containing 1 mol. H,0, 
and is somewhat sparingly soluble in water; the calcium salt crystal- 
lises in tufts of very long, flat, silky needles, belonging to the oblique 
system, which contain 8 mols. H,U, and slowly effloresce in the air ; 
whilst the barium salt forms delicate bunches of needles, somewhat 
sparingly soluble in water. The sulphonamide separates from water 
or dilute alcohol in long, delicate needles, and melts at 95—96°. 
When propylbenzene is treated with isopropyl bromide and alu- 
minium chloride at —2°, a mixture of para- and meta-propylisopropyl- 
benzene is obtained, which is under investigation. A. R. L. 


The Constitution of Cymene. By O. Wipman (Ber, 24, 
439—-456).—The researches of Fittig, Fittica, and others on cymene 
have led to the conclusion that this hydrocarbon is paramethy]l- 
propylbenzene, whilst the hydrocarbon cumene, with which it is 


closely related, is isopropylbenzene. This has been confirmed by 
Jacobsen (Abstr., 1879, 228), who again prepared a paramethylpropy!- 
benzene synthetically and found it to be identical with the cymene 
obtained from camphor; he also prepared paramethylisopropyl- 
benzene and found its properties to be quite distinct from those of 
cymene. There appeared, therefore, to be no doubt as to the existence 
of the normal propy] group in cymene, but from the ease with which 
the latter passes into compounds containing the isopropyl group, 
such as cumic acid, it was supposed that the propyl group in this 
compound readily undergoes an intramolecular change, passing into 
the isopropyl group. The author’s experiments on thymol led him to 
the conclusion that this change depends on the nature of the group in 
the para-position, a methyl group causing a predisposition to the 
formation of propyl, and a carboxyl group to the formation of 
isopropyl (Abstr., 1886, 464). His further investigation has, how- 
ever, shown that, whilst this conclusion holds when a methyl group 
is oxidised to carboxyl, no such conversion of propyl into isopropyl takes 
place when ethyl, acetyl, propyl, or isopropyl is converted into carboxy]. 
This result was so inexplicable from a theoretical point of view that 
the author undertook a thorough revision of the whole question of 
the constitution of the propyl group in cymene, and has obtained 
results in direct contradiction with those of most of the previous work. 

The investigation consists in the preparation of paramethyl- 
propylbenzene and paramethylisopropylbenzene, and a comparison of 
their derivatives with those of the cymene obtained from camphor. 
Paramethylpropylbenzene is readily obtained by the action of sodium 
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on a mixture of parabromotoluene and propyl bromide. On distilla- 
tion, by far the greater portion is obtained in the fraction 182—184° ; 
and on redistillation, it boils for the most part at 183—184° (774 mm.), 
and has then a sp. gr. of 0°8682 at 15°. Under similar conditions, 
cymene boils at 175—177°, and has a sp. gr. of 0°8602 at 15°, and 
the odour of the two hydrocarbons is quite distinct. On sulphonation, 
the synthetical paramethylpropylbenzene yields a mixture of two 
sulphonic acids, which are separated by the different solubility 
of their barium salts. Barium methylpropylbenzene-a-sulphonate 
(C,H;MePr*SO;).Ba + H,O is formed in much the larger quautity, 
and is sparingly soluble in cold water; it crystallises in lustrous, six- 
sided tablets, which are unaltered at 100°, and only lose their 
water of crystallisation slowly at 140—160°. Previous investiga- 
tors have found this salt to contain 3 mols. H,O. The potassium 
salt, CioH,,SO,;K + H,0, crystallises in large, four-sided tablets, 
which are dehydrated at 100°, whilst the sodiwm salt, which has the 
composition 4C,.H,;SO;Na + 5H,0, loses 2 mols. H,O in the exsiccator 
and the remainder at 100°. The a-sulphonamide, C,oH,;SO.,N H:, forms 
large, transparent, monosymmetric tablets (a:b = 1°684: 1; 
a= 45° 51’), melts at 101—102°, and on oxidation yields the 
1.2.4-sulphamidoparatoluic acid obtained by Hall and Remsen 
(Abstr., 1880, 257). The sulphonic group therefore occupies the 
position 2. Barium methylpropylbenzene-B-sulphonate can only be 
obtained pure by repeated fractional crystallisation, and then forms 
short, prismatic needles having the composition 


(C.H,;MePr*-SO;).Ba + 4H.0 ; 


it remains unaltered in -the exsiccator, but becomes anhydrous 
at 100°. The f-sodium salt crystallises in needles, and the B-sulph- 
onamide separates from benzene in lustrous scales melting at 112—113°. 

Fittica states that both cymene and paramethylpropylbenzene 
yield the same substances by the action of nitric acid, namely, a solid 
and a liquid nitro-derivative. It has been shown, however, by 
v. Gerichten and Holleman (Abstr., 1878, 672; 1888, 454), that the 
solid compound has quite a different composition, and Widman and 
Bladin have proved that the liquid portion is not a nitro-compound, 
but consists chiefly of paratolyl methyl ketone (Abstr., 1886, 541). 
The author has, therefore, also examined the action of nitric acid on 
the synthetical methylpropylbenzene, and obtained a product which is 
not parotolyl methy] ketone, but is in all probability a nitro-derivative. 

Paramethylisopropylbenzene is readily obtained from the parabromo- 
derivative of cumene (isopropylbenzene), by treating it with sodium 
and methyl iodide. The isopropylbenzene was prepared by acting on 
benzene with isopropyl bromide in presence of aluminium chloride, 
and converted by bromination into parabromisopropylbenzene boiling 
at 215—217° (corr.). The product obtained by the action of sodium 
and methyl iodide was too small in amount to purify completely 
by fractional distillation, but the portion boiling at 173—176° had 
exactly the same odour as cymene; on sulphonation, it yields an acid, 
the barium salt of which has the composition (CjH,;SO;),Ba + 3H,O, 
and the characteristic appearance and properties of the salt obtained 
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in the same manner from cymene. The sulphonamide crystallises 
from dilute alcohol or benzene in lustrous plates and melts at 
115—116°, as does also that prepared from cymene. 

From these results, there can be no doubt that cymene contains the 
isopropyl and not the normal propyl group, as hitherto supposed. 
The frequent change of one group into the other, assumed in these 
compounds, does not therefore take place, as all are in reality isopropyl 
compounds. The supposition that thymol and carvacrol are propyl 
derivatives only rests on their relationship to cymene, and therefore 
these, and in all probability all naturally occurring terpenes and 
camphors, are also isopropy] derivatives. H. G. C. 


Cymene. By R. Meyer (Ber., 24, 970—971).—A reply to the 
communication of Widman (preceding abstract), in which the author 
points out that he did not, as might be assumed from Widman’s 
paper, repeat and confirm Jacobsen’s experiments, but simply analysed 
the barium salt of paraisopropyltoluenesulphonic acid, and found it 
in agreement with Jacobsen’s result, to contain 1 mol. H,0. in 

H. G. C. 

Ethylpropylbenzene. By O. Wipman (Ber., 24, 456—459).— 
This paper consists chiefly of a criticism of the results obtained by 
v. der Becke (this vol., p. 183), which the author regards as very 
incomplete. The two compounds described by v. der Becke as meta- 
and para-ethylpropylbenzenes yield amorphous potassium salts and 
liquid sulphonamides, and must therefore, in reality, be mixtures. The 
evidence adduced in proof of the formation of diethylbenzene and 
diisopropylbenzene is quite insufficient, and it is hardly probable, 
from analogy with other researches, that aluminium chloride should 
cause an elimination of side chains from substituted benzenes at the 
ordinary temperature, as is assumed by v. d. Becke. The latter was 
unable to obtain the two sulphonic acids of paraethylpropylbenzene 
described by the author (this vol., p. 45), but prepared a single 
sulphonamide melting at 84°. This is probably a mixture of 
the author’s a- and 6-sulphonamides, which melt at 112—113° and 
108° respectively. The latter compound belongs to the hexagonal 
system, and forms rhombohedral, hemihedral crystals (a:¢ = 


1 : 1:0365). H. G. C. 


Preparation of Nitroso-compounds. By C. Witiceropr (Ber., 
24, 592—i595).—Dinitrosonitrophenol, NO.*C,;H.(NO),"OH, is formed 
whenan alcoholic solution of picry! chloride is boiled with two molecular 
proportions of potassium iodide ; formic acid or glacial acetic acid may 
be advantageously substituted for the alcohol. It crystallises from 
water in pale-yellow needles, which readily form feathery aggregates 
and melts at 122°. The compound is readily soluble in acids and 
organic menstrua, it does not change blue litmus paper, gives a red 
colour with concentrated alkalis, and may ‘be sublimed without 
decomposition. Its tinctorial properties are greatly inferior to those 
of picric acid ; it dyes wool yellow, is slightly bitter to the taste, does 
not give the nitroso-reaction, and is extremely stable towards oxidising 
agents. 
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Dinitrosonitrophenol-anthracene, NO.C,H,(NO),"OH,CyHi, is pre- 
pared by boiling anthracene with an alcoholic solution of dinitroso- 
nitrophenol, and crystallises in long, yellowish-red needles melting 
at} 160° (uncorr.). The corresponding acenaphthene derivative, 
NO."C,HA{NO),."OH,C,,H, is deposited in yellow needles melting at 
168° (uncorr.). The naphthalene compound, NO.C;H.2(NO).°OH,CiHs, 
erystallises in pale-yellow needles, and melts at 150—151° (uncorr.). 
Dinitrosonitrophenolbenzene is also crystalline, but decomposes on 
exposure to air. 

Dinitrosonitrophenylazobenzene, NO. C,H.(NO).N,Ph (m. _ p. 
215—218°), may be prepared by the action of glacial acetic acid and 
potassium iodide or bromide on picrylphenylhydrazine, or by heat- 
ing trinitrophenylazobenzene with glacial acetic acid and potassium 
iodide. Trinitroazobenzene, when reduced with iodine in glacial 
acetic acid solution, yields the second dinitrosoazo - derivative 
(m. p. 225°). 

Dinitronitrosophenylparabromazobenzene may be obtained by the 
action of concentrated solution of hydrogen bromide in glacial 
acetic acid on picrylhydrazine or elastin 

. Bw. F. 

Action of Chlorine on Resorcinol. By T. Zincke and S§. Rast- 
nowitscH (Ber., 23, 3766—3784 ; 24, 912—923).—By the action of 
chlorine on resorcinol in chloroform or acetic acid solution, the first 
product is trichlororesorcinol, CsHC],(O0H). (Cl; = 2:4: 6), which 
crystallises in white needles and melts at 83°. On further chlorination, 
the pentachlororesorcinol, C;HC1;0,, obtained by Stenhouse by acting 
on resorcinol with potassium chlorate and hydrochloric acid, is formed, 
aud the author states that it is much more readily prepared by the new 
metbod. As was to be expected from Zincke’s researches on the action of 
chlorine on other phenols (Abstr., 1888, 1277 ; 1889, 599, 967 ; 1890, 488, 
1108), this is not a chloroxy-compound of the formula C,HC1;(OC1)., but 

.. yz. GClCO-CCh,, é 

rr :C: 
has the constitution GH-COl,-CO the group, C(OH):C-Cl, having 
been converted into CO-CCl,. It is not so unstable as stated by 
Liebermann and Dittler (this Journ., 1873, 62), the fact that the 
clear crystals became clouded being due to the absorption of water 
with formation of an unstable hydrate. It has all the properties 
described by Stenhouse, liberates iodine from potassium iodide 
solution, and yields trichlororesorcinol on reduction. The statement. 
of Claasen (Abstr., 1878, 867) that pentachlororesorcinol on reduction 
yields a tricblororesorcinol melting at 69° is incorrect. Pentachloro- 
resorcinol boils at 160° under 25 mm. pressure without decomposition, 
and is converted into hexachlorobenzene by phosphorus pentachloride 
at 200°. 

When the pentachloro-compound is triturated with water, the hydrate 
is first formed, and then gradually dissolves ; this solution, after a 
time, deposits a voluminous precipitate consisting of microscopic 
needles of a new acid; after crystallisation from light petroleum, it 
melts at 122—123°, and is readily soluble in alcohol, ether, and benzene, 
but scarcely at all in water. In place of water, a solution of sodium 
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acetate may be employed and the solution precipitated with hydro- 
chloric acid. The new compound is an acid of the composition 
C,H,;C1,0;, and does not yield trichlororesorcinol on reduction ; it can, 
therefore, no longer contain a six-carbon ring, and does not contain 
a hydroxyl group, but on boiling with water loses carbonic anhydride 
forming « volatile oil, which, as will be shown later, is an orthodike- 
tone, and has the constitution CHCl..CO-CO-CH:CHCl. Hence it 
follows that the acid from which it is obtained must have the con- 
stitution CHCl,;CO-CCl..CH:CCI-COOH, the formation of which 
from pentachlororesorcinol can be readily understood. It is, therefore, 
dichloracetyltrichlorocrotonic acid. The amide of this acid, 


CHCI,CO-CCl,CH:CCI-CON H,, 


is obtained by the action of dry ammonia on a cold benzene solution 
of pentachlororesorcinol, and forms slender, colourless needles, melts 
at 166°, and is soluble in hot water and hot dilute hydrochloric acid. 

If the decomposition of the acid with water be carried out ina 
distillation flask, tbe product of the reaction distils over with the 
steam, as an oil, which, after fractionating in a vacuum and recrystal- 
lisation from light petroleum, forms broad, yellow needles or plates, 
melts at 94°, and boils at 90—92° under 25 mm. pressure. It has 
an odour resembling that of quinone and chloropicrin and is readily 
soluble in alcohol, ether, benzene, and acetic acid. It has the com- 
position C;H;Cl,0,, and is an orthodiketone, as it unites with ortho- 
toluylenediamine forming a quinoxaline derivative, C,.H,Cl,N., which 
crystallises from light petroleum in yellowish, matted needles melting 
at 96°. With hydroxylamine, it yields a monoxime, C;H;Cl,;NOH, 
crystallising from benzene in transparent, prismatic crystals melting 
at 110°. The only formula which such an orthodiketone, obtained 
from pentachlororesorcinol, could have is CHCl:CH-CO-CO-CHCIl,, 
and it is therefore dichloromethyl chlorovinyl orthodiketone. By the 
action of alkalis, it is decomposed, monochloracetylene being formed, 
a reaction for which no thoroughly satisfactory explanation can as yet 
be proposed. It is also acted on by phosphorus pentachloride with 
formation of a substance which appears to be CCl,:CCI-CCl,-CH:CHCl, 
but has not been obtained pure. - 

When pentachlororesorcinol is subjected to further treatment with 
chlorine in chloroform or acetic acid solution, it takes up another two 
atoms of the halogen forming heptachlororesorcinol or heptachlorometa- 
diketoh a 

iketohexamethylene, GHCICCL-CO * 
from the mother liquors of the pentachloro-compound, which already 
contain it in quantity, by the further action of chlorine, distilling off 
the chloroform, and fractionating the residual oi] under 25—30 mm. 
pressure. It then boils at 170—175°, the fresh distillate forming a 
colourless oil which gradually solidifies to a hard, crystalline mass ; 
it melts at 50° and is readily soluble in alcohol, ether, benzene, and 
chloroform. On reduction with stannous chloride, it also yields 
trichlororesorcinol, but could not be converted into a compound of the 
composition C,C],0>. 

On treatment with water, oily products are obtained, but well 


It is most readily obtained 
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characterised compounds containing an open chain of carbon atoms 
are formed by the simultaneous action of halogen and water. 

Chlorine and water yield an acid of the composition C,H,C1,0;, 
which crystallises from benzene in thick, lustrous, nodular aggregates 
of needles, melts at 139—140°, and is readily soluble in alcohol, 
ether, and hot benzene, sparingly in light petroleum. Its methyl salt, 
C;H,Cl,0;, obtained by the action of methyl alcohol and sulphuric 
acid, crystallises from dilute acetic acid in nacreous plates and melts at 
68°. The acid readily undergoes decomposition, sets iodine free from 
potassium iodide, and on warming with water, loses carbonic an- 
hydride and hydrogen chloride forming the compound C;C1,0,. The 
latter appears to contain a ring of five carbon atoms, for it be- 
haves very like the compound He oon Oo prepared by Zincke 
and Kiister (Abstr., 1890, 754). For a substance of the composition 
C;Cl,O., containing a five-carbon ring, two formule are possible, 


namely :— 
CCl-CO CCl ‘CO 


Gorccl, -2 4 Gc-co? CO 


The compound does not react with orthodiamidotoluene, and on 
treatment with alkalis, yields a mixture of dichloracrylic acid, 
CHCI:CC1-COOH, and dichloracetic acid, CHCl,,;COOH, which proves 
that the second formula is correct. 

For the acid C;H,C],0;, only two formule are possible, at whatever 
point the opening of the ring in heptachlororesorcinol takes place, 


namely :— 


I. CClCO-CCl,-CHC1-CCl,-COOH. 
II. CCl,CHCl1-CCl,-CO-CCl,-COOH. 


The formation of the above tetrachlorodiketodihydropentene does not 
decide between these two formule, but the authors regard the first as 
the more probable, according to which it is trichloracetylpentachloro- 
butyric acid. In favour of this view, is the fact that it is converted 
by alkalis into chloroform and a substance which behaves as a dicarb- 
oxylic acid. 

The corresponding _ dichlorobromopentachloracetylbutyric acid, 
CC1,Br-CO-CCl,,CHCI-CCl,,COOH, is obtained by treating hepta- 
chlororesorcinol with bromine and water, and crystallises from benzene 
in beautiful, lustrous prisms melting at 149°, and readily soluble in 
alcohol and ether, sparingly in light petroleum. It closely resembles 
the chlorine derivative, and on boiling with water yields a mixture of 
the compounds C,Cl,O, and C,Cl,;BrO,, whilst with alkalis it yields 
dichlorobromomethane and the above-mentioned dicarboxylic acid. 
Tetrachlorodiketodihydropentene, Ho. 99 Ole the preparation of 


which has already been described, crystallises from light petroleum 
in thick, transparent, rhombic tablets, melts at 75—76°, is volatile 
with steam, and has a peculiar, penetrating odour. It dissolves readily 
in alcohol, ether, benzene, and hot light petroleum, scarcely at all in 
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water, and is, as previously stated, converted by alkalis into dichlor- 
acetic and a-8-dichloracrylic acids. The identity of the latter with 
the 2-8-compound described by Bennett and Hill (Abstr., 1879, 616), 
and by Ciamician (Ber., 16, 2392), was proved by direct comparison, 
but the authors find the melting point to be 1° higher than previously 
given, namely, 87—88°, and have been unable to confirm Hill’s state- 
ment that, on boiling with baryta-water, it yields carbonic anhydride, 
chloracetylene, and malonic acid. 

Ammonia acts on the diketone in benzene solution forming a com- 
pound which crystallises in transparent prisms, melts at 190°, and 
probably consists of the amide, CHCl,CO-CCI:CCI-CONH,. The 
corresponding anilide, CHCl,-CO-CCI:CCl-CO-NHPh, is formed by the 
action of aniline in acetic acid solution, and forms slender, white 
needles melting at 162°. In alcoholic solution, aniline reacts in a 
different manner, forming a compound C,,H,Cl,0,N, which crystal- 
lises in long, yellow needles, melts at 143°, and may possibly be a 
pyridone derivative. 

By the action of phosphorus pentachloride on the ketone, a sub- 
stance of the composition C;C],0 is obtained, which might have the 


raat Against this view is the fact that by 
the further action of phosphorus pentachloride at 300° it yields per- 
chlorethane, C,Clk, and an oily compound having the approximate 
composition C;C],0. The oxygen can therefore hardly be present as 


ketonic oxygen. H. G. C. 


constitution 


Nitration of Aromatic Amines. By E. Nogttine and L. 
Srorckuin (Ber., 24, 564—572).—The nitration is effected by dis- 
solving the amine in sulphuric acid and adding to the well-cooled 
solution a mixture of concentrated nitric and sulphuric acids. After 
remaining half an hour or so, the mixture is poured on to ice and neu- 
tralised with soda. It is advisable to add a small quantity of carb- 
amide to the solution before nitration, in order to destroy any nitrous 
acid which may be formed. The following results were obtained :— 

Metatoluidine gives as the chief product paranitrotoluidine 
[NH,:Me:NO,= 1:3: 4], together with a small quantity of the two 
orthonitro-derivatives. 

Orthoxylidine [NH,: Me, = 1 : 2: 3] yields a mixture of the para- 
nitro-compound [] : 2: 3:4] (m.p. = 114°) and the orthonitro-com- 
pound [1: 2:3: 6] (m.p. = 64—65°). 

Orthoxylidine [NH, : Me, = 1 : 3: 4] gives mainly the meta-com- 

und [1:3:4:5] and a small quantity of the ortho-compound 

1:3:4:2] or[{1:3:4:6]. The former crystallises from alcohot 
in beautiful, reddish-yellow needles, and melts at 136—137°. The 
latter crystallises in brown needles, and melts about 80°. 

Metaxylidine [NH,: Me, = 1 : 2: 6] yields the metanitro-compound 
[1 :2:6:3], which crystallises from alcohol in sulphur-coloured 
needles, and melts at 81—82°. The acetyl compound forms long, 
white needles, and melts at 170°. The same acetyl compound is ob- 
tained by nitrating acetometaxylidine dissolved in 5 parts of sulphuric 
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acid with one molecular proportion of nitric acid (97—-98 per cent.). If 
acetometaxylidine be nitrated in 10 parts of sulphuric acid with two 
molecular proportions of nitric acid, a dinitro-compound is obtained, 
which crystallises from alcohol in white needles, melts at 225—226°, 
and yields a dinitrorylidine melting at 177°. It has the constitution 
[NHAc : Me, : (NO.),=1:2:6:3: 5], since the diamine obtained 
from it by reduction does not combine with phenantbraquinone. 
When treated with nitrous acid, it readily yields diazo-compounds. 

The author concludes from the above results that on nitrating the 
xylidines in sulphuric acid solution, the amido-group has no influence 
on the position taken up by the nitro-group, and that the latter 
displaces the same hydrogen atom as it does in the case of the xylenes. 

Mesidine [NH, : Me; = 1: 2: 4: 6], when treated under similar 
conditions to the above with one molecular proportion of nitric acid, 
yields mononitromesidine melting at 73—74° and identical with the 
product obtained by Maule, Knecht, and Ladenburg. With two 
molecular proportions of nitric acid, a dinitromesidine is obtained. It 
crystallises in beautiful needles, melts at 193°, and is identical with 
the product obtained by Fittig and Ladenburg. 

Pseudocumidine [NH, : Me; =1:2:4:5] does not easily yield 
a nitro-compound unless special precautions are taken, and resinous 
products sre formed under most conditions. The best method of 
nitration is the following :—Finely powdered cumidine nitrate 
(10 grams) is gradually added to sulphuric acid cooled to —17° to 
—10°, the mixture poured on to ice and fractionally neutralised with 
alkali, when the ortho-compound separates first; the temperature 
must be kept below 0° and an excess of alkali is to be avoided. The 
product consists of 80—85 per cent. of the ortho- and 18—20 per cent. 
of the meta-compound. If 20 parts of sulphuric acid be used instead 
of 10 parts, the yield of meta-compound is increased to 25 per cent. 
The two nitrocumidines are also obtained by nitrating aceto- 
pseudocumidine in sulphuric acid solution. 

Isodurene [NH,: Ma =1:2:3: 4:6] is also somewhat difficult 
to nitrate, and the same precautions must be taken as for pseudo- 
cumidine. Nitroisodurene crystallises from alcohol in yellowish-brown 
needles and melts at 87—88°. E. C. R. 


Reactions of Oxyalkyl Derivatives of Dimethylaniline. By 
E. Grimaux (Compt. rend., 112, 290—293).—Metethoxydimethyl- 
aniline (dimethylmetaphenetidine), when treated with carbonyl 
chloride in presence of aluminium chloride, yields a blue colouring 
matter; whilst dimethylaniline itself, under the same conditions, 
yields a violet product. The blue substance has great tinctorial 
power, and gives a very pure blue shade on silk, wool, and cotton 
mordanted with tannin. When heated with sulphuric acid at 100°, it 
yields a red, fluorescent substance resembling the product obtained 
by heating dimethylmetamidophenol with dehydrating agents. From 
its mode of formation, it is probable that this colouring matter is a 
hexamethyl- and triethoxy-derivative of magenta, 


CCI[C.H;(NMe,)-OEt],, 
YOL. LX. 
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the introduction of the ethoxy-group having changed the colour from 
violet to blue. 

Metethoxydimethylaniline yields a nitroso-compound, which re- 
sembles the corresponding derivative of dimethylaniline, but gives no 
compound similar to Meldola’s blue with 8-naphthol, and no deriva- 
tive analogous to methylene-blue. With phthalic anhydride alone, 
the base undergoes no change, but in presence of zine chloride or 
sulphuric acid, it forms a red, fluorescent compound which seems to be 
identical with rhodamine. When heated with arsenic acid at 175°, it 
yields a rose-coloured product which, seemingly, is not an oxidation 
product, but results from the formation and subsequent condensation 
of dimethylamidophenol. With phthalic chloride, a green colouring 
matter is formed-similar to that obteined from dimethylaniline ; with 
dimethylmetamidobenzoic chloride, a beautiful blue colouring matter 
is obtained ; with chloroform and sodium hydroxide, a pink substance. 
When the base is gently heated with phenylsulphonic chloride, there 
is a violent reaction, and a blue compound is formed, which very rapidly 
changes to yellow. Benzaldehyde and zinc chloride, and “ phenyl- 
chloroform ” also produce colouring matters. 

Dimethylorthoanisidine behaves in a very different manner. It 
yields no colouring matters with carbonyl chloride, phthalic anhydr- 
ide, chloroform and sodium hydroxide, benzaldehyde, or “phenyl- 
chloroform.” With sodium nitrite, it yields no nitroso-derivative 
analogous to nitrosodimethylaniline, and in this respect it resembles 
dimethylorthotoluidine. With arsenic acid at 175°, or with phenyl- 
sulphonic chloride, it yields a blue colouring matter, which, however, 
is formed when the hydrochloride is heated alone at 175—-180°. 

Neither the ortho- nor the meta-base yields colouring matters with 
cupric chloride. 

The results show that the substitution of an oxyalkyl radicle for 
hydrogen greatly modifies the reaction aptitude, and also the tint of 
the colouring matters formed. The properties of the derivative are 


also largely dependent on the position of the substituted radicle. 
C. H. B. 


Action of Acid Chlorides on Orthodiamines. By A. Bis- 
rrzycki and G. Crsutskt (Ber., 24, 631—634).— W hen orthotoluylene- 
diamine (1 mol.) is heated with benzoic chloride (1 mol.) in benzene 
solution, the principal product is the dibenzoyl derivative (m. p 
263—264°) ; but a considerable quantity of the monobenzoyl deriva- 
tive (m. p. 193—194°) is also formed; even when the conditions of 
the experiment are varied, the dibenzoy] derivative is always pro- 
duced in the larger quantity, and no anhydro-base is obtained. 

Diphenylacetyltoluylenediamine, | CsH;Me(NH‘CO-CH:2Ph),, is 
formed, together with the mono-derivative, when orthotoluylenedi- 
amine is heated with phenylacetic chloride in benzene solution. It 
crystallises from alcohol in long, lustrous needles, melts at 174—176°, 
and is moderately easily soluble in hot benzene, but almost insoluble 
in ether and light petroleum. 

Phenylacetyltoluylenediamine, NH,*C;H;Me-NH-CO-CH,Ph, crystal- 
lises from hot alcohol in small, slender needles, melts at 194—195°, 
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and is readily soluble in boiling benzene, but insoluble in light 
troleum. 
Orthotoluylenediamine and benzenesulphonic chloride react in 
benzene solution yielding the hydrochloride of the base 


NH,°C,H;Me-NH:SO,Ph, 


and a very small quantity of a compound which is insoluble in dilute 
hydrochloric acid. 

Acetic chloride converts orthotoluylenediamine into ethenyl- 
toluyleneamidine when the reaction takes place at the ordinary tem- 
perature, but at 0° a considerable quantity of the diacetyl derivative 
of the diamine is also produced. F. S. K. 


Paramidocarbinols. By O. Fiscner and G. Fiscuer (Ber., 24, 
723—729).—The simplest paramidocarbinol, paramidobenzyl alcohol, 
NH,°C,H,CH,°OH, has not hitherto been obtained. It is readily pre- 
= by reducing the corresponding paranitrobenzyl acetate (Annalen, 

47, 343) with stannous chloride. The acetyl group is eliminated at 
the same time, and, after removal of the tin, a solution of paramido- 
benzyl alcohol hydrochloride remains. On addition of sodium carbonate 
solution, the base is deposited as a microcrystalline powder, and, on re- 
crystallisation from alcohol, forms beautifal, colourless, silvery plates 
melting at 95°. It reduces silver from solutions of the nitrate. The 
hydrochloride, NH,"C;HyCH,°OH,HCI, crystallises in long, slender, 
colourless needles, and may be volatilised unchanged at 130°in a current 
of hydrogen. In air, however, it becomes yellow at 100—120°, and then 
colours silk yellow, but becomes colourless on redissolving in water. 
This change of colour is almost certainly due to elimination of water 
CH, 
NH,Cl 
with the rosanilines, should be coloured; the elimination of water 
is, however, never complete. The hydrobromide, 


NH,°C,H,CH,OH,HBr, 


resembles the hydrochloride, and also becomes yellow at 100° in the air; 
the ovalate, NH."C,;HyCH,-OH,2C,H,O,, crystallises in small, colour- 
less needles, and melts with decomposition at 173°. The acetyl com- 
pound, NHAc:C,H,CH,°OH, crystallises in slender, colourless needles, 
melts at 188°, and is almost insoluble in water and ether, but dissolves 
readily in acetic acid. The benzoyl compound, NHBz-C,H,CH,-OH, 
is obtained by the action of benzoic chloride and aqueous soda, 
and crystallises from acetic acid in silvery plates melting at 223°. 
With benzaldehyde, amidobenzyl alcohol forms the benzylidine 
compound, CHPh:N-C,H,CH,OH, which crystallises in stellate ag- 
gregates of slender, greyish-white needles, and melts at 95°. The 
corresponding derivative obtained from salicylaldehyde forms yel- 
lowish-red, silky needles melting at 163°, and that from cinnam- 
aldehyde crystallises in colourless plates, and melts at 155°. 
The compound obtained by O. Fischer and Roser from benzhydrol 
and aniline, and further investigated by Fischer and ae (Abstr., 
a 


and formation of the compound C,Hy< , which, from analogy 
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1881, 587 ; 1888, 56), is identical with the paramidotriphenylmethane 
obtained by Baeyer and Léhr from paranitrobenzaldehyde and benzene, 
and is not, therefore, as previously supposed, an ortho-derivative. The 
triphenylmethanecarboxylic acid obtained from it must also be a para- 
derivative. H. G. C. 


Sodium Compounds of Aromatic Anilides and Amines. By 
G. Minunn1 (Gazzetta, 20, 721—723).—The author mentions that his 
attempts to prepare compounds of the type COOEt-CHAc:NR’Ph by 
the action of the sodium anilido-compounds on ethyl chloracetoacetate 
were cut short by the publication of Paal and Otten’s results (Abstr., 
1890, 1415), and that he is at present examining the constitution of 
the alkaline anilido-compounds, reserving the right of further investi- 
gation in that field. S. B. A. A. 


Action of Selenyl Chloride on Aromatic Tertiary Amines. 
By E. Gopcnaux (Ber., 24, 765—767).—Selenodimethylaniline, 
Se(C,H,yNMe,)., is prepared by gradually adding 50 grams of selenyl 
chloride (1 mol.) dissolved in ether (30 c.c.) to a cooled solution of 
10 grams of dimethylaniline (2 mols.) in ether (100 c.c.); a dark- 
brown mass separates which, after decanting the ether (see below), 
is dissolved in dilute hydrochloric acid, and an excess of sodium 
hydroxide added to the filtrate; the dimethylaniline is then removed 
by a current of steam, and the remaining oil washed successively with 
water, alcohol, and ether, when it solidifies; it is then pressed between 
filter-paper, dried, and crystallised from alcohol. The yield is small, 
and the compound is generally of a brown colour; it is obtained pure, 
however, by evaporating the above-mentioned ethereal solution, heat- 
ing with water on the water-bath to remove the dimethylaniline, and 
crystallising from alcohol. It forms yellowish needles, melts at 124°, 
and is sparingly soluble in cold alcohol and ether. The sulphate, 
C\sHaN.Se,H,SO,, crystallises in long, colourless needles, melts at 
55°, and is very easily soluble in water ; the picrate, 


C\sH»N,Se,2C,H;N;0,;, 


forms small, yellow plates, and melts at 135°. 

Selenodiethylaniline, Se(C,HyNEt,),, is obtained ina manner similar 
to the dimethyl! derivative, but the yield is greater. It forms colour- 
less, asbestos-like needles, melts at 83°, and is moderately soluble in 
cold alcohol or ether, and very easily in the boiling liquids. The 
hydrochloride, C»H2,N,8e,2HCl, melts at 73°; the picrate crystallises 
from alcohol in small, yellow plates and needles, melts at 135°, and 
is easily soluble in hot alechol. A. R. L. 


Triazobenzene. By G. Oppo (Gazzetta, 20, 798—802).—Triazo- 


N 
benzene, PhN <W may be prepared by the action of phenylhydrazine 


on diazobenzene tribromide. A mixture of diazobenzene chloride 
(0'1 mol.), bromine (20 grams), and concentrated hydrobromic acid 
(50 grams) is agitated in the cold, and phenylhydrazine (40 grams) 
added to the strongly-cooled product. The reaction takes place in 
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accordance with the equation PhN,Br, + 2NHPh'NH, = PhN; + 
0,.HyNH.,HBr + PhN,H;HBr, and the yield is almost theoretical. 

Triazobenzene is a pale-yellow liquid, having an odour of bitter 
almonds ; it burns when lighted, with a slight explosion. It boils at 
157°5—158° with partial decomposition. It may be distilled un- 
changed under reduced pressure. It is partially decomposed on 
exposure to the sun’s rays. Its sp. gr. = 1°12399 at 0°/4°; its refractive 
index = 1°5597 for yellow light. It remains liquid at —33°. 

S. B. A. A. 

Constitution of the Amido-derivatives of Hydroxylamine. 
By G. Miyunnt (Gazzetta, 20,657—670).—The author has previously 
obtained (Abstr., 1890, 256) a white compound, C,;H,,N,0, melting at 
166°, by heating a mixture of benzhydroxamic acid with phenyl- 
hydrazine at 130—140°. This substance is not a hydrazone, as was 
then supposed, but is identical with Fischer’s benzoylphenylhydr- 
azine, NHBz-NHPh (Abstr., 1878, 308), and yields Tafel’s methyl- 
benzoylphenylhydrazine, NHBz-NMePh, melting at 152—153° 
(Abstr., 1885, 1060) on treatment with methyl iodide. When 
benzhydroxamic acid and phenylhydrazine are heated together below 
100°, only benzoylphenylhydrazine and gaseous products are formed. 

If a mixture of benzhydroxamic acid and aniline in molecular propor- 
tion is heated, benzanilide is obtained. After discussing at length 
Lossen’s and Tiemann and Kriiger’s (Abstr., 1885, 790) arguments in 
favour of the formule OH-CPh:NOH and NHBz:OH respectively, as 
representing the constitution of benzhydroxamic acid, the author con- 
cludes that the second formula is strongly confirmed by the formation 


of benzoylphenylhydrazine and benzanilide from that compound, since 
the reactions occur under conditions unfavourable to molecular change, 


and as other amides yield analogous compounds under similar condi- 
tions. S. B. A. A. 


Amidoximes. By F. Tiemann (Ber., 24, 801—803).—The com- 
pounds obtained from aromatic amines and cyanogen have previously 
been represented by one of the three following formule :— 


NH:C(NHR):C(NHR):NH, NH:C(NHR)-C(NH,):NR, 
NR-C(NH,)-C(NH,):NR ; 


the investigations of Vorlinder (compare following abstract) show 
that these compounds exhibit a triple tautomerism. The paper con- 
cludes with some general remarks on the researches of A. Clemm (this 
vol., p. 699) and W. Krone (this vol., p. 700). J. B. T. 


Constitution of Disubstituted Oxalenediamidines. By D. 
Voriainver (Ber., 24, 803—825).—The term owalenediamidine, in- 
stead of oxamidine, is applied to the compound 

NH:C(NH,)-C(NH,):NH, 
obtained from oxaldiimidodiethyl ether. Oxalenediparatolyldiamidine 
(cyanoparatoluidine) is already known, and is best obtained by heat- 


ing recently prepared oxalimidoethy] ether with excess of paratolu- 
idine at 100°; the product is dissolved in dilute sulphuric acid and 
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precipitated with ammonia. Oxalenenedibenzyldiamidine (cyano. 
benzylamine) may also be obtained from oxalimidoethyl ether and 
benzylamine, by heating for 20 minutes at 100°, and then for 5 minutes 
at 110—120°. On heating oxalenediparatolyldiamidine at 150—160° 
in a current of hydrogen sulphide, ammonia and toluidine are eli- 
minated, and a tarry residue is formed, from which no definite 
compound could be isolated. Oxalenediphenyldiamidine is decom- 
posed by carbon bisulphide at 100°, hydrogen sulphide, phenylthio- 
carbimide, and resinous matters being produced; at lower temperatures, 
the amidine is scarcely attacked. Oxalenediparatolyldiamidine be- 
haves in a similar manner. 

Oxaleneparatolyldiamidodiowime, NOH:C(NHC,;H,)-C(NH,):NOH, 
is prepared by heating the tolyldiamidine with hydroxylamine hydro- 
chloride or sulphate in alcoholic solution; it crystallises from water 
in small, white plates, melts at 175°, and is readily soluble in acids 
or alkalis; oxalenediamidoxime and paratoluidine are also formed 
during the reaction. Free hydroxylamine does not react with the 
amidine. The dibenzoyl derivative, NOBz:C(NHC,H,)C(NH,):NOBz, 
erystallises from alcohol in colourless needles, melts at 193—194°, and 
is readily soluble in alcohol or benzene. 

Oxaleneparatolylamidineamidoxime, NH:C(NHC,H;):C(NH,):NOH, 
is obtained by treating the amidine with twice the theoretical quan- 
tity of hydroxylamine hydrochloride, sufficient soda being quickly 
added to liberate half the hydroxylamine; the product, after purifi- 
cation, crystallises from water in silvery, lustrous plates, melts at 
147—148°, is insoluble in light petroleum, but readily dissolves in 
alcohol, chloroform, and benzene, and in alkalisand dilute acids. On 
further treatment with hydroxylamine, the compound yields toluidine 
and oxalenediamidoxime. The hydrochloride,C,H,.N,O,HCI, crystallises 
in flocculent needles. The ethyl ether, NH:C(NH°C,;H,)-C(NH:2):NOEt, 
is deposited from alcohol, on the addition of water, in lustrous plates 
melting at 132—133°. The benzyl ether, 


NH:C(NH-C,H,)-C(NH,):NOC;H,, 


crystallises in needles and melts at 165°. 

By the action of hydroxylamine hydrochloride on oxalenedibenzyl- 
diamidine, oxalenediamidodioxime is formed. On warming this 
compound with acetic aldehyde, owalenedihydrazoximediethylidene, 


CHMe< 4 >C-C<h.5 >CHMe, is obtained; it crystallises from 


benzene in colourless, slender needles, and melts at 198°. Diazoxime- 
diethenyl is produced on oxidation with potassium permanganate. 
Chloraloxalenediamidowime, C5H.N,O,Cls, is prepared by gently heat- 
ing the oxime with 7 parts of chloral, and crystallises from glacial 
acetic acid, on the addition of water, in lustrous plates melting at 
196—197°. The compound is scarcely affected by concentrated 
sulphuric acid at the ordinary temperature ; it does not react with 
alkaline copper solution or with ferric chloride ; on treatment with 
alkalis, it yields ammonia and chloroform. 

The formation of oxalenediamidines from oxalimido-ether appears 
to point to the first of the three possible formule (compare preceeding 
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abstract) ; the reaction with carbon bisulphide is best represented by 
the second, whilst the analogy between oxalenediphenyldiamidine 
and aniline tells in favour of the third formula, as also does the action 
of hydroxylamine hydrochloride on di-substituted oxalenediamidines. 
The most probable explanation appears to be that these compounds 
afford the first observed example of triple tautomerism. + ie 

J. B. T. 


Derivatives of Metahydroxybenzaldehyde. By A. Ciev™ 
Ber., 24, 826—833).—On treating metahydroxybenzaldehyde 
with phenylhydrazine in alcoholic solution, metahydroxybenzenyl- 
phenylhydrazone, OH-C,HyCH-N,HPh, is formed, and is deposited 
from benzene, on the addition of light petroleum, as a white, crystal- 
line powder melting at 130°. The oxime, HO-C,H,CH:-NOH, pre- 
pared by the action of hydroxylamine at ordinary temperatures, is 
obtained from benzene in colourless, silky, lustrous crystals melting 
at 87°5°. Acetylmetahydroxybenzonitrile, OAc’C,H,CN, is prepared by 
boiling the oxime with acetic anhydride for 2} hours; it crys- 
tallises from a mixture of benzene and light petroleum in long, 
transparent needles, melts at 60°, and is readily soluble in alcohol, 
ether, or hot water. On gently warming with dilute soda and acidi- 
fying, metahydroxybenzonitrile, OH:C,H,CN,is formed. Metahydrocy- 
benzenylamidoxime, OH-C.HyC(NH,):NOH, is prepared by heating 
the nitrile with hydroxylamine in alkaline solution at 60° for 6 to 8 
hours, the solution is evaporated to dryness, extracted with alcohol, 
the alcohol removed, and the residue dissolved in water; it crystal- 
lises in aggregates of small, colourless needles, melts at 71°, and gives 
a dark-red coloration with ferric chloride. The dibenzoyl derivative, 
OBz-C,;HyC(NH,):NOBz, is deposited from benzene, on the addition 
of light petroleum, in small, bright crystals and melts at 152°5°. On 
boiling the compound with water, metahydroxybenzenylazoxime- 


benzeny]l, OH-C,.Hece§ V>0Ph, is produced; it has previously 
been prepared from metamidobenzenylazoximebenzyl and nitrous 
acid. The benzoyl derivative, OBz-C.Hy CaS U>CPh, crystallises 


from ether in microscopic needles and melts at 146°. Metethory- 
benzenylamidoxime ethyl ether, OEt-‘C,HyC(NH,):NOEt, is obtained 
from the amidoxime by the action of ethyl iodide and sodium 
ethoxide, and crystallises from ether, on spontaneous evaporation, in 
colourless, well-developed needles melting at 109°. No monoethyl 
derivative could be isolated. On heating the amidoxime with suc- 
cinic anhydride at 115°, water is eliminated and metahydroxybenzenyl- 


azoximepropenyl-w-carboxylic acid, 
OH-C,H:C<SY>C-CH,.CH, COOH, 


is formed, crystallising from alcohol in colourless, transparent plates, 
and melting at 123°. The silver salt is crystalline. Acetylmetahydroay- 
benzenylamidoxime, OH-C,HyC(NH,):N OAc, is prepared by the action 
of acetic anhydride on the amidoxime at ordinary temperatures ; it 
crystallises from ether in small plates and melts at 90°. On heating 
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this compound above its melting point, or by boiling the a-nidoxime 
with acetic anhydride, metahydrobenzenylazoximethenyl, 


OH-C,Hr0<SO>0Me, 


is formed ; this crystallises from alcohol, on the addition of water, in 
small plates, melts at 117°, and sublimes without decomposition. 


od. Be Ee 


Parahydroxybenzenylamidoxime. By W. Krone (Ber., 24, 
134—841).—Parahydroxybenzenylamidozxime, 


OH-C,H,C(NH,):NOH, 


is prepared by treating parahydroxybenzonitrile with hydroxylamine 
under’pressure at 70°; it melts at 153° with decomposition, and gives 
a dark-red coloration with ferric chloride. The hydrochloride is 
crystalline and melts at 179°. The benzoyl derivative, 


OH-C,H,-C(NH,):NOBz, 


is formed by the action of sodium ethoxide and benzoic chloride on 
the amidoxime ; it crystallises from alcohol, on dilution with water, 
in colourless, slender needles, melts at 166°, and becomes red on ex- 
posure to air. The constitution of the compound is shown by the 
fact that when heated with potash, it is converted into parahydroay- 


benzenylazoximebenzenyl, OH-C.HeC<Y Sch; this crystallises 


from alcohol, on the addition of water, in colourless, lustrous plates, 
melts at 183°, and is readily soluble in alkalis. The benzoyl derivative, 


OBr-C,HeC<SY Soph, is prepared by the action of benzoic chloride 


and potash on the preceding compound; it crystallises from alcohol 
in needles and melts at 140°. Dibenzoylparahydroxybenzenylamidoxime, 
OBz:C,HyC(NH,):NOBz, is formed by treating the amidoxime 
dissolved in potash, with excess of benzoic chloride, and crystallises 
from benzene in slender needles melting at 185°. 
Acetylparahydroxybenzenylamidoxime, OH:C,HyC(NH,):NOAc, ob- 
tained from the amidoxime and acetic anhydride at the ordinary tem- 
perature, crystallises from alcohol and melts at 122°5°. On heating 
the compound with water in a sealed tube at 100°, or by heating the 
amidoxime for a short time with a slight excess of acetic anhydride, 


parahydroxybenzenylazoximethenyl, OH-C.HecSS U>OMe, is formed ; 


t crystallises from dilute alcohol in colourless, flat needles and melts 
at 185°. 

Parethoxybenzenylamidoxime ethyl ether, OEt-C,HyC(NH,):NOE, 
prepared by the action of ethyl iodide and sodium ethoxide on the 
amidoxime, is deposited from alcohol in long, dark-yellow, rhombic 
crystals melting at 84°. No monethyl derivative could be isolated. 

Parahydroxybenzenylazoximepropenyl-w-carboxrylic acid, 


OH-C.HC<S0>0-CH,-CH,-COOH, 
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is formed on fusing the amidoxime with succinic anhydride at 115°; 
it melts at 176°, but is somewhat difficult to purify. The silver salt is 
colourless and crystalline. J. B. T. 


Action of Alkylene Bromides on Thiamides. By S. Gasrrer 
and P. Hermann (Ber., 24, 783—788).—The authors have already 
(Abstr., 1890, 524) described the formation of s«-phenylthiazoline, 


CH.<SSorn, by the action of boiling ethylene bromide on thio- 


benzamide. They now find that a different reaction takes place when 
the conditions are altered. 

Ethylene imidothiobenzoate hydrobromide, C,H,(S-CPh:NH),.,2HBr, 
is obtained as a white, granular mass by warming thiobenzamide 
(10 grams) with ethylene bromide (100 grams) on the water-bath and 
washing the product with absolute alcohol. It is easily soluble in 
water, melts at 233°, and, when boiled with water, is decomposed into 
ammonium bromide and ethylene mercaptan dibenzoate, C,H,(SCOPh), ; 
this crystallises from alcohol in tablets and melts at 96°. The 
same salt is obtained by shaking ethylene mercaptan with excess of 
potash and benzoic chloride. A small quantity of the ethylene imido- 
thiobenzoate is decomposed by water to yield ethylene mercaptan and 
benzamide. 

u-Phenylthiazoline, when warmed with bromine-water, is oxidised 
to benzoyltaurine; if, however, an alcoholic solution of the base is 
treated with a solution of bromine in alcohol, a bromo- additive com- 
pound, C,H,NSBr., is obtained which crystallises in large, yellow 


needles. 
. ., OCHMeS 

5 -M- ! 

Methyl-u-phenylthiazoline, 6H,—N 
oil, on boiling a mixture of propylene bromide and thiobenzamide. 
The picrate, CH,NS,C,H;N;0;, is sparingly soluble. When oxidised 
with bromine-water, it yields a crystalline compound which on account 
of its great solubility could not be purified, and is probably benzoyl- 
methyltaurine, SO,H°C;H,NH-°COPh. The latter, on hydrolysis in a 
sealed tube with hydrochloric acid at 160°, yields benzoic acid and 
A-methyltaurine, NH,“CH,-CHMe:SO,H. 


H-Orthotolylthiazoline, C.HMeC<3 >C.H, is obtained by the 


action of ethylene bromide on orthotoluylthiamide. It is a yellow oil 
which decomposes when distilled at the ordinary pressure, but distils 
without decomposition between 200° and 203°under 90mm. The picrate 
is obtained on adding picric acid to a solution of the hydrochloride. 
The platinochloride decomposes at 200° with frothing and a brown 
coloration. (Qn oxidation with bromine-water and hydrolysis of the 
resulting compound, it yields taurine and orthotoluic acid. 

Orthotoluylthiamide is prepared by heating orthotolunitrile with 
ammonium sulphide under pressure; it crystallises from water and 
melts at 88°. 

#-Paratolylthiazoline is prepared in a similar way to the ortho- 
compound ; it is a white, crystalline solid, insoluble in water, crystal- 


>CPh, is obtained as a yellow 


702 ABSTRACTS OF CHEMICAL PAPERS. 


lises from hot alcohol in beautiful, indented plates, melts at 81°, and is 
volatile with steam. 

Paratoluylthiamide is obtained from paracyanotoluene in the same 
way as the ortho-compound. It forms beautiful, yellow needles and 
melts at 168°. 

No anhydro-base was obtained from ethylene bromide and thiacet- 
amide. If a mixture of the two substances (10: 1) is boiled, only a 
very small quantity of hydrogen bromide is evolved. When a mix- 
ture of equal weights is heated on the water-bath. ethylene imidothio- 
acetate hydrobromide, C,H,(SCMe:NH),,2HBr, is formed. On boiling 
with water, it appears to give products similar to those obtained from 
the above aromatic compound. E. C. R. 


Isomeric Ethyl Amidotolylearbamates. By H. Scuirr and 
A. Vanni (Ber., 24, 687—689).—By the action of ethyl chloro- 
formate on 1:2: 4-diamidotoluene (Abstr., 1890, 1124), the authors 
obtained an ethyl amidotolylcarbamate, NH,°C;H;Me-NH-COOEt, 
melting at 90—91°, which, on boiling with ethyl oxalate and 
alcohol, was converted into ethyl oxamethanetolylcarbamate, 


OEt*C,0..NH-C,H;Me-NH-COOEt, 


melting at 128°. If amidotolyloxamethane is treated with ethyl 
chloroformate, an isomeric compound is obtained, which melts at 131°, 
but is otherwise very similar to the first compound. By the action of 
alcoholic ammonia, both are converted into monamides, having the 
formula NH,°C,0,.NH-°C,H,;Me-NH-COOEt. These crystallise in 
lustrous prisms; the one obtained from the isomeride of m. p. 128° 
melts at 223°, and that from the higher melting isomeride at 209°. 

To ascertain the exact position of the groups in these isomerides, 
1: 2: 4-nitrotoluidine was treated with ethyl chloroformate, and the re- 
sulting ethyl nitrotolylearbamate, which crystallises in colourless needles 
and melts at 137°, reduced with stannous chloride and hydrochloric 
acid. The ethyl amidotolylcarbamate formed, crystallises in colour- 
less prisms which become yellow in the air, and although it melts 
at 91°, is not identical with the ethyl amidotolylcarbamate ob- 
tained from 1:2:4-diamidotoluene. On treatment with ethyl 
oxalate, it forms the ethyl oxamethanetolylcarbamate melting at 131°. 
Hence, in the ethyl amidotolylearbamate obtained from 1:2: 4- 
ethyl nitrotulylcarbamate, the NH-COOEt group occupies the position 
2, and the amido-group the position 4, whilst in the compound obtained 
from 1: 2: 4-diamidotoluene, these positions are reversed. 

H. G. C. 


Benzylidenebiuret and Chlorobenzylidenethiobiuret. By 
J. J. Aspen (Amer. Chem. J., 13, 114—119).—Benzylidenebiuret, 
C,H,N;O,, is prepared by heating carbamide (3 mols.) with benzal 
chloride (1 mol.) in a flask on the sand-bath until the temperature 
reaches 198—200°, after which the reaction is allowed to proceed 
without further application of heat. When the prodact has 
cooled to 100°, it is treated with boiling water, collected, washed with 
hot alcohol, dissolved in much hot water, and allowed to crystallise. 
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Ammonium chloride and cyanic acid are formed at the same time as 
the benzylidenebiuret. 

When slowly crystallised, benzylidenebiuret forms large, glistening, 
rhombic prisms; otherwise, clusters of fine needles are obtained. It 
melts at 258° (uncorr.) with decomposition ; it dissolves sparingly in 

henol, hot water, and alcohol, slightly in ether and chloroform, not 
at all in carbon bisulphide. Its aqueous solution is precipitated by 
most metallic salts. When boiled with alkalis, it is decomposed into 
benzaldehyde, carbamide, ammonia, and carbonic anhydride. Strong 
sulphuric acid dissolves it, and when the solution is diluted, a com- 


pound crystallises out in large clusters of rhombic prisms. The 
author favours the structural formula CHPR<NHCO>NH for 
benzylidenebiuret, but evidence is yet lacking. Its platinochloride and 
some of its double salts with other metallic chlorides were obtained. 
Chlorobenzylidenethiobiuret, C,HiC1S,N3, is obtained by heating dry 
thiocarbamide (40 grams) with benzal chloride (60 grams) until action 
begins, at which point the heating is discontinued. The product is 
recrystallised from hot water and purified by precipitation from hot 
alcohol by the addition of ether; the new compound is thus obtained 
in snow-white, crystalline flakes. Ammonium chloride is the onl 
other product, Brodsky’s benzylidenethiobiuret (Abstr., 1887, 580) 
not being obtainable by this method. When chlorobenzylidenethio- 
biuret is dissolved in strong sulphuric acid or glacial acetic acid, new 
chlorine-free products are obtained; these, as well as the parent 


substance are still being investigated. A. G. B. 


Production of Orthochloranisaldehyde from Paranitrotolu- 
ene. By F. Tremann (Ber., 24, 699—713).—Paranitrometamethoxy- 
benzaldehyde was obtained by Ulrich (Abstr., 1886, 60) by the oxida- 
tion of paranitrometamethoxycinnamic acid, and is of importance, as 
it should yield vanillin on substituting hydroxy] for the nitro-group ; 
this could not, however, be definitely established on account of the 
difficulty of obtaining a sufficiency of the compound by Ulrich’s 
method, which is a very complicated one, involving great loss of 
material. 

A simpler method of preparing the nitromethoxybenzaldehyde 
from paranitrometachlorotoluene was, however, described by Lands- 
berg (Abstr., 1887, 483), and this has since been reinvestigated by 
Riecher (Abstr., 1889, 1170), who confirmed Landsberg’s results, but 
pointed out (Ber., 22, 2344 and 2363) that as the starting compound 
was in reality paranitrorthochlorotoluene (compare Lellman, Abstr., 
1884, 1133), the production of the metamethoxy-derivative, when the 
nitrochlorobenzaldehyde (Landsberg, loc. cit.) is heated with sodium 
methoxide, involved an isomeric change. In attempting to displace 
the nitro-group by hydrogen, by the usual method, in the supposed 
nitromethoxybenzoic acid, prepared by Landsberg’s method, the 
author found that this was scarcely acted on by ferrous hydroxide ; 
he then discovered that it contained chlorine but not nitrogen, and 
finally proved it to be paramethoxyorthochlorobenzoic acid (ortho- 
chloranisic acid). It was thus evident that when the nitrochloro- 
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benzaldehyde is heated with sodium methoxide, the nitro-group, and 
not the chlorine atom, is displaced by methoxyl. It is probable 
therefore that both Landsberg and Riecher dealt with a mixture of 
methoxychlorobenzaldehyde, containing unaltered nitrochloro-deriva- 
tive. This is supported by the fact that the two compounds cling to 
each other with extreme tenacity (see below), the mixture having 
the same melting point as paranitrometamethoxybenzaldehyde, pre- 
pared by Ulrich’s method. 

Paranitrorthochlorotoluene was prepared by Wachendorff’s 
method (compare Lellmann, loc. cit.). It is converted into the nitro- 
chlorobenzyl bromide melting at 49—50°, when heated with bromine 
(1 mol.) in a sealed tube for four hours at exactly 130—135°; the 
latter yields nitrochlorobenzaldehyde, when 25 grams of it is digested i in 
a reflux apparatus for 48 hours with a solution of lead nitrate con- 
taining 90 grams in 1500 c.c. of water; this crystallises from light 
petroleum in delicate, white needles, and melts at 79°. 

Paranitrorthochlorobenzoic acid, melting at 138—139", is formed 
when either of the three last-mentioned derivatives is oxidised with 
potassium permanganate. The corresponding amido-acid melts at 
214°5°, and yields 1 : 2-chlorobenzoic acid, when an alcoholic solution 
is heated with ethyl nitrite. 

Orthochloranisaldehyde is formed when paranitrorthochlorobenz- 
aldehyde (1 mol.) is heated on the water-bath in a reflux apparatus 
for three hours with sodium methoxide (1 mol.) in methyl alcoholic 
solution; after evaporating the methyl alcohol, the product is steam- 
distilled. It is best separated from the unaltered nitro-derivative by 
repeatedly dissolving in concentrated sodium hydrogen sulphite 
solution, adding sodium carbonate, and steam-distilling, but although 
no nitrogen could be detected by qualitative tests, the compound 
was not obtained quite pure after eight such treatments. The 
analytical results indicated that the product contained 2—3 per cent. 
of unaltered nitro-derivative. It forms long, white needles, melts 
at_ 62—63°, and is easily soluble in alcohol, ether, benzene, and light 
petroleum, sparingly in water. The oxime, OMeC,H;Cl- CH: NOH, 
crystallises from hot water in beautiful, white needles, melts at 93°, 
and is readily soluble in alcohol, ether, chloroform, and benzene ; it 
is precipitated unaltered from its solutions in alkalis, on the addition 
of anacid. The hydrazone, OMe’C,H;Cl-CH:N,HPh, separates from 
dilute alcohol in yellowish-red needles, melts at 103°, and is easily 
soluble in alcohol, ether, and chloroform. 

Orthochloranisic acid is prepared by oxidising the aldehyde with 
potassium permanganate. After repeated recrystallisations from 
dilute alcohol, it was obtained quite pure. It is almost insoluble in 
boiling water, but easily soluble in alcohol, ether, and benzene; it 
melts at 208°. By prolonged boiling with water and sodium amalgam, 
anisic acid is formed. A. R. L. 


Piperonal Derivatives. By F. Hanser (Ber. 24, 617—626; 
compare Abstr., 1890, 1140).—Dipiperonylacryl ketone, 


(CH:: 0,:C,Hs-CH:CH),CO, 
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is prepared by the action of piperonal on acetone in presence of soda 
at the ordinary temperature ; it crystallises from alcohol in slender, 
yellow needles, melts at 185°, and is readily soluble in chloroform or 
acetone ; with concentrated sulphuric acid, an intense blue coloration 
is formed, changing gradually to violet-red. The phenylhydrazone is 
unstable. 

Dinitrodipiperonylacryl ketone, [CH,:0.:C,H,(NO.)*CH:CH)],CO, is 
obtained by the nitration of the ketone in glacial acetic acid solu- 
tion; it crystallises from acetone in yellow needles, and melts at 
218° with decomposition. 

Piperonylacryl methyl ketone, CH2:0.:CsHsCH:CH-COMe, is formed 
from piperonal and acetone by treatment with very dilute soda; it 
is readily soluble in alcohol, crystallises in long, yellow, prismatic 
needles, and melts at 107°. When the substance is heated in a 
current of steam, or when fractionally recrystallised from water, a 
compound is obtained which is regarded as a stereometric isomeride 

f isopiperonylacryl methyl keton eaaaapinenig ost it is more solubl 
of isopiperonylacryl methyl ketone, COMeCH? soluble 


than the previous modification, crystallises in small, white, slender 
needles, and melts at 111°; when heated at 190°, it is converted into 
the isomeride of lower melting point. The normal phenylhydrazone, 
CH,.O,:C,H;-CH:CH-CMe:N,H Ph, is deposited from alcohol in yellow 
crystals melting at 158—160° with decomposition. The correspond- 
ing iso-derivative crystallises in small, white needles, and melts at 
163°. The normal oxime, CH,:0,:C,H;CH:CH-CMe:NOH, is ob- 
tained in small, pale-yellow crystals melting at 186°; it could not be 
converted into a 8-modification, and is readily decomposed by the action 
of dehydrating agents. The iso-ovime is white, and melts at 183°. 
Orthonitropiperonylacryl methyl ketone, 
CH,°0,:C,H.(NO,)-CH:CH:COMe, 
prepared by treatment of the ketone with nitric acid, crystallises 
from acetone in yellow needles, and melts at 153°. Attempts to 
convert the compound into an indigo derivative were unsuccessful. 
The phenylhydrazone, CH,:0,:C,H,(NO,)*CH:CH-CMe:N,HPh, 
crystallises from alcohol in red needles, and melts at 197°; on 
count of the colour of this substance, it is perhaps better repre- 
sented by the tautomeric azo-formula 
CH;:0,:C,H2(NO,):CH:CH:CHMe'N,:Ph. 


‘CH 
Dioxymethylenequinaldine, CH050He< State 


the reduction of the nitro-ketone with tin and hydrochloric acid, or 
with ferrous sulphate and ammonia; it crystallises from water in 
colourless needles, and melts at 152°; the yield is very small. The 
chloride and sulphate are readily soluble; the picrate melts at 175°; 
the platinochloride is pale-grey ; the chromate crystallises in small, 
yellow needles, and melts at 210° with decomposition. 

By the nitration of piperonal below 6°, the ortho-derivative is 
obtained, but above this temperature a mixture of ortbho- and meta- 
nitropiperonal is formed. 


, is formed by 
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Orthonitropiperonalphenylhydrazone, CH,:0,:C,H.(NO,)-CH:N,HPh, 
crystallises in red needles melting at 212°. The oxime, 


CH,:0,:C,H(NO,)-CH-NOH, 


is deposited from alcohol in yellow needles, and melts at 203°. Ortho- 
nitropiperonylnitrile, CH,:O,:C.H,(NO,)-CN, is formed on heating the 
oxime with acetic anhydride, and melts at 138—139°. 

Orthamidopiperonaloxime, CH;:0.:C,H.(NH,)-CH:NOH, is _pre- 
pared by the reduction of the nitro-derivative with hydrogen 
sulphide, and is deposited in yellow, crystalline scales melting at 
175°5°; a red coloration is produced with concentrated sulphuric 
acid. ’Orthonitropiperonal cannot be readily reduced. 

Orthacetoamidopiperonylnitrile, CH,:O,:C,H.(CN)*NH Ac, is formed 
when the amidoxime is boiled with acetic anhydride and sodium 
acetate ; it crystallises from alcohol in yellow needles, and melts 
at 216°. By heating the oxime with acetic anhydride alone, 
diacetylorthamidopiperonaloxime, CH,:0,:C;H,(NHAc)-CH:NOAc, is 
formed; it crystallises in yellow-grey aggregates, melts at 188°, 
and is not acted on by sodium acetate and acetic anhydride. 

J. B. T. 


Hydroxyketone Dyes. A New Dihydroxyxanthone. By 
C. Gracse and A. E1cuencritn (Ber., 24, 967—970).—It has been 
found that the presence of a single carbonyl group is in many 
cases sufficient to cause an aromatic compound to show tinctorial 
properties, as, for example, the various hydroxybenzophenones. 
In order to compare the relationship of these compounds to the 
anthraquinone-derivatives, and to the euxanthone group, the authors 
have examined the trihydroxybenzophenone obtained from benzoic 
acid and pyrogallol, known in commerce as alizarin-yellow, the tetra- 
hydroxybenzophenone from salicylic acid and pyrogallol, and the 
tetrahydroxyphenylnaphthyl ketone from gallic acid and naphthol 
(alizarin W). They have been able to confirm the formule already 
given, and find that all readily yield oximes and hydrazones. The 
salts containing only one equivalent of metal are the most readily 
prepared, and it is very difficult to displace all the hydrogen of the 
hydroxyl groups by methyl or ethyl. Thus trihydroxy benzophenone 
yields, according to circumstances, either a mono- or a di-methoxy- 
derivative. The latter is only soluble with difficulty in soda solu- 
tion, but yields a crystalline acetyl derivative, COPh-C;H,(OMe),OAc, 
conclusively showing the presence of three hydroxyl groups. 

Another characteristic of these substances is their behaviour with 
sulphuric acid. Tri- and tetra-hydroxybenzophenone are converted 
into pyrogallolsulphonic acid and benzoic or salicylic acid. As regards 
the position of the hydroxyl groups in the trihydroxy-compound, 
two different formule, |Bz:OH:OH:OH =1:2:3:4; or 
1:3:4:5], are possible. The former supposition is regarded as 
more probable, inasmuch as in the tetrahydroxy-compound obtained 
from salicylic acid and pyrogallol, the hydroxyl groups, as will be 
shown below, must occupy the positions 2: 3: 4. 
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When tetrahydroxybenzophenone is heated with water at 180—220°, 
it is converted into a new dihydroxyxanthone (compare Abstr., 
1890, 504). This reaction can only take place in the following 


manner :— 


co 
(Sou +" 7 ace + H,0. 
| ‘i HO ) : 


H 


The hydroxyl groups must therefore occupy the positions 2 : 3 : 4. 
3:4-Dihydroxyxanthone is obtained from its alkaline solution in 
pale-yellow, microscopic needles, and crystallises from alcohol like- 
wise in pale-yellow needles containing 3 mols. H,O. Like euxanthone, 
it melts at 240°, and sublimes, although somewhat less readily, in 
pale-yellow needles. Its alkaline solutions are blood-red, and it 
dyes cotton mordanted with alumina a yellow colour. It is sparingly 
soluble in water, readily in alcohol, and yields a diacetyl compound, 
C,;H,0O.(OAc)2, melting at 161°. When heated with zinc-dust, it 
only yields small quantities of a reduction product, which appears to 


be diphenylenemethane oxide, OH < OG! > OH. On treatment 


with bromine, ‘it yields two derivatives having the composition 
C,;H,O,Br and C,,H;0,Brs. H. G. C. 


Ethereal Salts of Chlorhydrins. By C. Girria (Ber., 24, 
508—510).—Berthelot has shown (Ann. Chim. Phys. [3], 41, 216) 
that when hydrogen chloride is passed into heated mixtures of 
glycerol with acids, the corresponding glycerol ether may in certain 
cases be obtained. The author finds that at a higher temperature 
ethereal salts of the chlorhydrins may be obtained, and has prepared 
and examined the salicylate of dichlorhydrin, OH-C,H,COO-C,;H,Cl,. 
It is formed by treating a saturated solution of salicylic acid in gly- 
cerol at 108° with hydrogen chloride for nine hours, the separated 
oil crystallising for the most part on cooling. Dichlorhydrin salicyl- 
ate crystallises from alcohol in white, prismatic crystals, melts at 44°, 
has a sp. gr. of 1:331, and is readily soluble in alcohol, ether, chloro- 
form, and benzene, scarcely in water. The empirical formula also 
agrees with the constitution C,H,Cl-CO-OC;H;Cl-OH, but the ether 
only yields salicylic acid on hydrolysis, and no trace of orthochloro- 
benzoic acid, and by the action of alkalis at 100° yields much 
epichlorhydrin. As the latter is only obtained from dichlorhydrins, 


and not from monochlorhydrins, the formula first given must be 
H. G. C. 


correct. 

Salts of Dichlorhydrin with Aromatic Acids. By P. Frirsca 
(Ber., 24, 775—778).—Berthelot has shown that the product obtained 
by the action of hydrogen chloride on a mixture of glycerol and benzoic 
acid is benzochlorhydrin; and Maxwell Simpson obtained glycol- 
chloracetin by treating a mixture of glycol and glacial acetic acid with 
hydrogen chloride at 100°, and glycolchlorobenzoicin from glycol and 
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benzoic acid. On the other hand, Géttig obtained the monoglyceride 
of salicylic acid from glycerol and salicylic acid, under what appear 
to be similar conditions. The author obtains only the dichlorhydrin 
salt of the aromatic acid when hydrogen chloride is passed into a 
mixture of glycerol and an aromatic acid as long as it is absorbed. 
Benzoic, salicylic, paracresotic, or anisic acid is mixed with an equal 
weight to twice its weight of glycerol, and dry hydrogen chloride is 
passed into the mixture at the temperature of the water-bath. The 
dichlorhydrin salt is precipitated as an oil, and is washed with hot 
water and dilute soda. 

Benzodichlorhydrin boils at 230—235° under 150 mm., has the 
specific gravity 1°28 at 15°, is a thick oil which does not crystallise, 
and is insoluble in water. 

The dichlorhydrin salts of salicylic, paracresotic, and anisic acids are 
insoluble in water, solidify when cooled, and may be purified by crys- 
tallisation from alcohol, in which they are easily soluble. Salicyldi- 
chlorhydrin crystallises in long needles and melts at 45°. Para- 
cresotodichlorhydrin crystallises in slender needles and melts at 45°5°. 
Anisodichlorhydrin crystallises in lustrous scales and melts at 81°. 

The author assumes these compounds to have the constitution 
represented by the formula OX-CH(CH,Cl), (X being an acid radicle, 
Bz,Ac). Reboul has shown that dichlorhydrin and acetodichlorhydrin 
are formed by the action of hydrogen chloride on a mixture of 
glycerol and glacial acetic acid, and Markovnikoff by the same method 
obtained the dichlorhydrin CH,Cl-CH(OH)CH.Cl, its formation 
being due to the action of hydrogen chloride on the acetate 
OAc:CH(CH,°OH),. E. C. R. 


Triglycerides of Aromatic Acids. By P. Frirscu (Ber., 24, 
779—782).—The salts of dichlorhydrin with aromatic acids, described 
in the preceding abstract, are easily converted into simple and mixed 
triglycerides. The dichlorhydrin salt (1 mol.) is heated with some- 
what more than 2 mols. of the sodium or potassium salt of the 
aromatic acid for some hours at 180—200°. After washing out the 
metallic chloride with water, the triglyceride is obtained as an oil. 
The triglycerides of aromatic acids can mostly be obtained crystalline 
from ethereal solution, and are best purified by washing the crystals 
so obtained with alcohol and recrystallising from ether or methyl 
alcohol. T'ribenzoin, melting at 70°5°, crystallises in concentrically- 
grouped needles of silky lustre. Trisalicylin melts at 79° and crystal- 
lises in lustrous needles. Trianisin melts at 103°5° and crystallises in 
needles. T'riparacresotin melts at 118° and is a crystalline, friable 
mass. Disalicylbenzvin melts at 95° and crystallises in needles. 
Dibenzosalicylin is an oil. The triglycerides of the aromatic acids, 
like the natural fats, are insoluble in water, sparingly soluble in 
alcohol, and easily soluble in ether, chloroform, benzene, and carbon 
bisulphide. E. C. R. 


Action of Chlorine on Hydroxybenzoic Acids. By T. Zincxe 
and H. Wasa (Annalen, 261, 208—254).—Hezxachlorometaketotetra- 
hydrobenzoic acid, C;H,C1],Os, is gradually deposited in crystals when a 
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glacial acetic acid solution of metahydroxybenzoic acid is kept, 
saturated with chlorine, for six to seven days at the ordinary tempe- 
rature. It crystallises from glacial acetic acid, and froma mixture of 
ether and light petroleum, in colourless, well-defined plates, turns 
yellow at 180°, and melts at about 190° with decomposition ; it is readily 
soluble in alcohol, ether, and hot glacial acetic acid, but more sparingly 
in benzene and light petroleum, and almost insoluble in water and dilute 
hydrochloric acid; the salts of the acid could not be obtained. It is 
decomposed by boiling water, the solution giving off an odour of 
chlorophenols. When boiled with alcohol, it is converted into tetra- 
chlorometahydroxybenzoic acid, aud, when treated with potassium 
iodide or stannous chloride, it is converted into trichlorometahydr- 
oxybenzoic acid. It dissolves slowly in sodium carbonate, yielding a 
brownish-yellow solution, from which it is, for the most part, precipi- 
tated unchanged on acidifying immediately ; if, however, the alkaline 
solution is kept for some time, no precipitate is produced on the 
addition of an acid. It is quickly decomposed by ice-cold, 50 per 
cent. potash, yielding a crystalline acid, which has not yet been ob- 
tained in a pure condition, and which, when boiled with water, is 
converted into a more stable acid, with evolution of carbonic an- 
hydride. 

Trichlorometahydroxybenzoic acid, C;H;Cl;0; + H,O [Cl]; = 1:3: 5], 
can be prepared by passing chlorine into a solution of metahydroxy- 
benzoic acid in glacial acetic acid until the solution smells of the gas, 
and then allowing it to evaporate; the product is deposited in colour- 
less prisms, and can be purified by recrystallisation from hot hydro- 
chloric acid. It forms colourless plates or needles, which contain 
1 mol. H,O and melt at 104—105°; on further heating, the water of 
crystallisation is expelled, the anhydrous compound melting at 
143—144°. It is very readily soluble in alcohol, ether, hot glacial 
acetic acid, and benzene, but only sparingly in water; it is not acted 
on by stannous chloride, even at 100°; when treated with chlorine, it is 
converted into the hexachlorinated acid described above, and, on distil- 
lation with lime, it yields symmetrical trichlorophenol (m. p. 67—68°).. 
The silver salt, C;H,Cl,0;Ag, is a colourless, crystalline powder. The 
methyl salt, CsH;Cl;0;, can be prepared by treating the silver salt 
with methyl iodide ; it crystallises from hot light petroleum in colour- 
less needles or prisms, melts at 90°, and is readily soluble in alcohol, 
ether, and benzene. The acetyl derivative, OAc’C,HCl,;,;COOMe, pre- 
pared by heating the methyl salt with acetic chloride, crystallises in 
lustrous, well-defined plates, melts at 65°, and is readily soluble in 
benzene, alcohol, and light petroleum. 

Tetrachlorometahydroxybenzoic acid, C,H,Cl,0;, is deposited in 
crystals when a solution of the hexachlorinated acid in absolute alcohol 
(5 parts) is boiled for three to four hours, then mixed with dilute 
(1:10) hydrochloric acid (3 mols.), and allowed to evaporate. It 
crystallises from hot dilute hydrochloric acid in colourless needles or 
prisms, melts at 170—172°, distils with only slight decomposition, 
and is readily soluble in ether, alcohol, and glacial acetic acid, and 
moderately easily in hot benzene and dilute hydrochloric acid; it is 
not acted on by boiling concentrated nitric acid, but when treated 
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with chlorine in glacial acetic acid solution it yields a keto-chloride, 
C,C1,0 (m. p. 105—106°), identical with the compound obtained by 
Benedikt and Schmidt (Monatsh., 4, 607), by treating pentachloro- 
phenol with chlorine; on distillation with lime, it gives the tetra- 
chlorophenol described below. The bariwm salt, (C;C1,Q;).Ba, is a 
colourless, crystalline powder, very readily soluble in water. The 
silver salt, OAg*C,Cl,,COOAg, is insoluble in water and alcohol. The 
methyl salt, OMe*C,Cl,,COOMe, prepared from the silver salt, crystal- 
lises from light petroleum in colourless needles, melts at 37—-38", and 
is readily soluble in the ordinary solvents. 

Acetyltetrachlorometahydroxybenzoic acid, OAc’C,ClyCOOH, is ob- 
tained when the acid is heated with acetic chloride at 100°; it 
crystallises from a mixture of benzene and light petroleum in 
colourless needles, melts at 150—151°, and is readily soluble in 
alcohol and hot benzene, but almost insoluble in light petroleum. 
The silver salt, OAc*C,Cly;COOAg, prepared from the ammonium salt, 
is a colourless, granular compound. The methyl salt, OAc*C,Cl,;COOMe, 
crystallises in small, colourless needles, melts at 68—69°, and is 
readily soluble in alcohol, ether, and benzene, but more sparingly in 
light petroleum. 

Tetrachlorophenol, [OH : Cl = 1: 2:3: 4:6], is obtained in small 
quantities when the tetrachlorinated acid is carefully distilled with 
soda-lime in an atmosphere of hydrogen. It crystallises from light 
petroleum in small, colourless needles, melts at 67°, and is readily 
soluble in most ordinary solvents, except water. The benzoyl deriva- 
tive, C,HCl,OBz, is formed when the phenol is heated with benzoic 
anhydride; it separates from alcohol and light petroleum in small, 
colourless prisms melting at 113—115°. 

Pentachloroparaketotetrahydrobenzoic acid, 


CCl,—CHy a, 
CO<eci-cHCI>” COOH, 

is obtained by passing chlorine into a hot glacial acetic acid solution 
of parahydroxybenzoic acid until no separation of crystals of the di- 
chloro-derivative occurs on cooling a portion of the solution; the 
liquid is then saturated at the ordinary temperature, kept for some 
days, and then allowed to evaporate, when the acid is obtained in 
colourless crystals. It melts at 180—181°, decomposes at about 200°, 
and is readily soluble in alcohol, ether, glacial acetic acid, and hot 
benzene, but almost insoluble in light petroleum; when treated with 
stannous chloride or. potassium iodide, it is converted into dichloro- 
parahydroxybenzoic acid. It is quickly decomposed by alkalis and 
by boiling water, but it undergoes no change on boiling with alcohol. 

Dichloroparahydroxybenzoic acid, identical with the compound 
obtained by Lissner (J. pr. Chem. [2], 13, 434) by heating para- 
hydroxybenzoie acid with antimony pentachloride, is deposited in 
crystals when chlorine is passed into a cold glacial acetic acid solution 
of parahydroxybenzoic acid; it melts at 259—260°, is not acted on 
by stannous chloride, and yields dichlorophenol [OH : Cl, = 1: 2: 6], 
on distillation with lime. The methyl salt, C,H,Cl,0;, prepared by 
passing hydrogen chloride into a methyl alcoholic solution of the acid, 
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erystallises in colourless needles, melts at 121—122°, and dissolves 
freely in alcohol, ether, &c. The acety/ derivative, OAc*C.H,Cl,,COOMe, 
obtained by treating the methyl salt with acetic chloride, crystallises 
from methyl alcohol in colourless plates melting at 68—69°. 
Dichlorosalicylic acid can be obtained by passing chlorine into a 
solution of salicylic acid in glacial acetic acid ; it crystallises in colour- 
less prisms, melts at 219°, and yields dichlorophenol [OH : Cl, = 
1:2:4], on distillation with lime. The methyl salt melts at 
1483—144°. The acetyl derivative, OAc*’C,H,Cl,,;COOMe, crystallises 
from alcohol in colourless needles, and melts at 57°. F. 8. K. 


Action of Phenylhydrazine and Hydroxylamine on some 
Ketonic Acids. By F. Garetit (Gazzetta, 20, 692—701).—Para- 
methoxyphenylglyorylic acid, OMe’C,H,CO-COOH, is formed, to- 
gether with anisic acid, when anethoil is oxidised with potassium 
permanganate, and is analogous to the ketonic acids obtained by 
Ciamician and Silber (Abstr., 1890, 965) from isosafrole, isomethyl- 
eugenol, and isoapiole, forming the lowest member of this series of 
substituted hydroxyphenylglyoxylic acids. When pure, it crystal- 
lises from boiling benzene in needles melting at 89°, and from water 
in hydrated needles which melt at 60° ; it dissolves in hot benzene, and 
very freely in alcohol, ether, and acetic acid. The yield is 40 per cent. 
The hydrazone, C,;H,O;N2, obtained by treating the aqueous solu- 
tion of the acid with phenylhydrazine hydrochloride, crystallises from 
benzene in minute prisms; it is insoluble in water, but freely soluble 
in alcohol, ether, and also in sodium carbonate; from the latter solu- 
tion, it is reprecipitated unchanged on acidification. 

The hydrazone of dioxymethylenephenylglyoxylic acid (from iso- 
safrole), C,;H,,0,N2, is decomposed on repeated crystallisation from 
hot benzene. From its solution in sodium carbonate it is precipitated 
by hydrochloric acid as a yellow, amorphous powder which melts at 
149°, and dissolves in all ordinary solvents except water. 

The hydrazone of dimethoxyphenylglyoxylic acid (from isomethyl- 
eugenol), C,sH,.O,N2, is an unstable compound, obtained like the 
previous substance as a clear, yellow powder which melts at 179°, and 
is insoluble in water, but dissolves in alcohol, ether, and hot benzene. 

The hydrazone of apionylglyoaylic acid, Cy,H»O.N2, is even more 
unstable than the preceding compounds, and is altered by exposure 
to light. It is obtained as a pale-yellow powder, melts at 169—170°, 
and dissolves in all ordinary solvents except water. 

The above ketonic acids do not yield oximes on treatment with 
hydroxylamine hydrochloride, the products of the action of this 
reagent on the hot aqueous solution of the acids being more or 
less volatile compounds, insoluble in sodium carbonate and potash, 
and having a characteristic odour. They are regarded by the 
author as nitriles formed by the simultaneous elimination of water 
and carbonic anhydride from the oximes. Piperonylnitrile, 


CH.<O>C.HyCN, crystallises from water in slender, white needles, 


melts at 94°,.dissolves sparingly in water, freely in alcohol, ether, 
benzenc, &c., and not at all in sodium carbonate and potash. It has 
3562 
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a pungent, but not disagreeable odour, and readily volatilises in steam. 
Anisonitrile, OMe-C,H,CN, crystallises in white needles, melts at 
57—58°, and has a sweet, penetrating odour; it readily dissolves in 
alcohol, ether, &c., but only very sparingly in water, and not at all in 
sodium carbonate and potash. It is thus identical with the aniso- 
nitrile described by Henry (Ber., 2, 667), and by Miller (Abstr., 1890, 
144). Veratronitrile, (OMe),C,HsCN, crystallises from water in 
small, shining needles. It is less volatile than the preceding com- 
pound, and has a less marked odour. It melts at 67—68°, dissolves 
readily in ordinary solvents, sparingly in water, and not at all in 


potash or sodium carbonate. Apionitrile, CH:<Q>C,H(OMe)s'CN, 


may be crystallised from dilute alcohol; it is very slightly volatile, 
and has only a feeble odour. It is quite insoluble in water, but dis- 
solves in other solvents. It melts at 135°5°. S. B, A. A. 


Action of Sodium Phenylmercaptide on Ethyl Chloraceto- 
acetate. By R. Orro and A. Réssine (Ber., 24, 685—687).—The 
action of sodium phenylmercaptide on ethyl chloracetoacetate has 
been examined by Autenrieth (this vol., p. 540), who obtained phenyl 
bisalphide as the sole product under very varying conditions. The 
authors have repeated the experiment, and find that when equivalent 
quantities of the two substances are mixed in alcoholic solution, boiled 
for an hour, the alcohol evaporated off at a low temperature, and the 
residue mixed with water, an oil is obtained, which, even on the addition 


of a crystal of phenyl bisulphide, does not solidify, and has only a 
feeble odour. It appears to be ethyl thiophenylacetoacetate mixed 
with a little phenyl bisulphide. H. G. C. 


Action of Ethyl Sodacetoacetate on Ethyl Benzalmalonate. 
By J. Breor (Ber., 24, 603—-605).—By the action of ethyl sodaceto- 
acetate and ethyl benzylmalonate in molecular proportion in alcoholic 
solution at 0°, a crystalline sodiwm salt is slowly deposited ; it is not 
decomposed by carbonic anhydride, but on treatment with minera} 
acids, a compound of the formula C,;H2».O, is precipitated ; this is very 
sparingly soluble in water, but dissolves in alcohol, and is deposited 
in crystalline aggregates ; it melts at 155° with decomposition. The 
silver salt is also crystalline. . J. B, T. 


Ethyl Hydrogen Hemipinate. By R. Weascueier (Monatsh., 
11, 538—544).—This salt, COOH-C,H,(OMe)."COOEt, has been pre- 
pared by the following methods :—(1.) From hemipinic acid (obtained 
from narcotine), by the action of hydrogen chloride on a solution in 
10—15 times its weight of alcohol, and subsequent recrystallisation 
of the product from water, or treatment of it with dilute aqueous 
potash and reprecipitation by means of a dilute acid. (2.) From 
hemipinic acid, by first converting it into the corresponding anhydr- 
ide and boiling this for several hours with absolute alcohol in a reflux 
apparatus. (3.) From diethyl hemipinate, C,,H,O,Et, (m. p. 70—72°), 
by heating with alcoholic potash in molecular proportion. The product, 
in every case, melted at 148°, that is, 6° higher than the melting point 
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previously attributed to it. The observation of Schmidt and Schil- 
bach (Arch. Pharm. [3], 25, 176), that after long-continued drying 
at 100°, the melting point becomes lowered to 132°5°, was not con- 
firmed ; but when the salt had been once melted in a capillary tube, 
the melting point fell to about 125°, a behaviour probably dependent 
on the partial conversion of ethyl hydrogen hemipinate into hemipinic 
anhydride. Ethyl hydrogen hemipinate may be obtained crystallised 
in the anhydrous state, or with 1 mol. H,O, as well as in the form of 


the previously-described hydrated salt containing 1} mols. H,0. 
G. T. M. 


Oxidation of Gallic Acid. By C. Borrrincer (Annalen, 260, 
337—348 ; compare Abstr., 1890, 1130).—Various acids are obtained 
when gallic acid is oxidised with an alkaline solution of copper 
sulphate ; the products are isolated in the following manner :—To a 
sclution of copper sulphate (1°5 kilos.) and gallic acid (150 grams) 
in boiling water (4 litres), caustic soda, of sp. gr. 1°28 (1800 c.c.), is 
added, with constant stirring, and the mixture then boiled for half an 
hour; after filtering from the red precipitate which is produced, the 
residue is washed with water, the filtrate and washings concentrated 
by evaporation, acidified with sulphuric acid, and partially distilled. 
The distillate contains acetic acid and small quantities of an acid, 
probably pyruvic acid, which combines with phenylhydrazine; the 
residual solution is allowed to cool, separated from the crystals of 
sodium sulphate, the acid extracted with ethyl acetate, dissolved in 
water, and the diluted aqueous solution neutralised in the cold with 
calcium carbonate and calcium hydroxide, and filtered. The residue 
contains calcium oxalate and the calcium salt of an acid which the 
author names galic acid. 

Galic acid can be easily'separated from oxalic acid, as it is insoluble 
in dilute hydrochloric acid and only very sparingly soluble in cold 
water, but it dissolves freely in hot water, yielding a brown solution ; 
it is readily soluble in alcohol and acetic acid, but insoluble in ether 
and chloroform. It is decomposed on heating, is converted into an 
acetyl derivative by boiling acetic anhydride, and dissolves in con- 
centrated nitric acid, yielding a reddish-brown solution, from which 
oxalic acid is deposited on keeping for several weeks. When dried 
over sulphuric acid, it seems to have the composition C,,H,.0,; (or 
C,,H,,0;;), but when heated at 170° it loses 2 mols. H,O, 1 mol. being 
driven off at 100°. The lead salt, prepared by precipitating a solution 
of the acid with lead acetate, has probably the composition 
(C,,H,O;.)2Pb; + 3$H,0. The barium salt, obtained by precipitating 
a solution of the ammonium salt with barium chloride, is insoluble in 
water, and seems to have the composition (C,,H,O,.).Ba, + 2H,0. 

When the acid is treated with bromine in well cooled, aqueous 
solution, it is converted into a brown substance, which decomposes at 
95°, and seems to have the composition C,H,Br,0, + 4H,0; when 
excess of bromine is employed, and the reaction is carried out at the 
ordinary temperature, a yellow substance, seemingly a tetrabromide, 
is obtained. Hydroxylamine converts galic acid into a nitrogenous 
compound, which is decomposed by boiling alkali with evolution of 
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ammonia, and phenylhydrazine transforms it into a brown substance, 
which is insoluble in water. 

When the filtrate containing the soluble calcium salts (see above) 
is evaporated to dryness, the residue decomposed with sulphuric 
acid, and the filtered solution extracted with ether, a deliquescent 
acid, having the composition C,H,O,, is obtained ; on distillation, it 
yields pyruvic acid and compounds which reduce ammoniacal silver 
nitrate solution. The calcium salt, (CyH;O;).Ca, exists in two modi- 
fications ; the one contains 24} mols. H,O, and is insoluble in water, 
the other 2 mols. H,O, and is readily soluble. The bariwm salt, 
(C,H;0;).Ba + 14H,0, is soluble in water, but is precipitated from 
its aqueous solution on boiling. When a solution of the acid is 
warmed with phenylhydrazine, a reddish-yellow hydrazone is de- 
posited ; this compound is precipitated in crystals on adding water 
to its solution in boiling 10 per cent. acetic acid. F. 8. K. 


Aromatic Sulphines. By A. Micuwaesis and E. Gopcwavx (Ber., 
24, 757—764; compare Abstr., 1890, 610; 1891, 74).—The authors 
have not succeeded in preparing thionyldimethylaniline from di- 
methylaniline and thionyl chloride in the presence of aluminium 
chloride. 

Hexamethyltriamidotriphenylsulphine chloride, S(CsH,Me,)3;C1,6H,0, 
is prepared by dissolving mercury dimethylaniline (Schenk and 
Michaelis, Abstr., 1888, 834) (10 grams) in benzene (200—250 c.c.), 
and adding, by degrees, thionyl chloride (1°5—2 grams) dissolved 
in benzene (30 c.c.) to the lukewarm solution, shaking meanwhile ; 
a voluminous, yellow precipitate separates, which subsequently 
assumes a red or brown colour, and, finally, becomes green in the 
presence of excess of thionyl chloride. It is collected, air-dried, 
washed with water, and boiled with moderately concentrated hydro- 
chloric acid, until, with the exception of a small quantity of yellow 
powder, it is dissolved. The mercury is then removed by a current 
of hydrogen sulphide, and on adding sodium hydroxide to the filtrate, 
the sulphine chloride is precipitated together with dimethylaniline. 
After washing the precipitate with a little water, it is dissolved in 
warm alcohol, and carbonic anhydride passed through the solution 
to — any sodium as carbonate, a little water is then added, 
and the solution boiled to remove the dimethylaniline; on concen- 
trating the solution and treating with animal charcoal, the sulphine 
chloride separates in colourless, glistening needles; it forms thick, 
yellow crystals, a centimetre in length, and is obtained pure by ex- 
traction from the aqueous solution with chloroform. It is very easily 
soluble in alcohol and chloroform, readily in hot water, but only 
sparingly in ether, light petroleum, and cold water; the hydrated 
compound melts in its water of crystallisation at 98°, resolidifies at 
120°, and the anhydrous substance then melts at 150°; it dissolves 
in acids. By the action of metallic sodium on an alcoholic solution 
of the sulphine chloride, or when its solution in hydrochloric acid is 
saturated with hydrogen sulphide and heated at 100° in a sealed tube, 
thiodimethylaniline and dimethylaniline are formed. The platino- 
chloride, (C2HoN;S)2PtCl,, is a flocculent, yellowish-brown precipitate, 
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which melts at 190° with deflagration ; the mercurochloride, 
CH N;SCl,HgCl., 


is a dense, white precipitate which melts at 220°; whilst the picrate, 

CH sN3SC1,C.H;N;0;, crystallises from alcohol in quadratic plates, 

sparingly soluble in cold alcohol, and melts at 135°. 
Hexamethyltriamidotriphenylsulphine hydroxide, 


‘ S(C,HyNMe,),OH + 7H,0, 


is prepared by shaking a lukewarm solution of the sulphine chloride 
with moist silver oxide, evaporating the filtered solution to dryness, 
adding water, and concentrating to a small volume. It forms delicate 
yellow needles, and is easily soluble in water; its solutions have an 
alkaline reaction, but do not absorb carbonic anhydride from the air ; 
the hydrated compound melts at 80—90°, and the anhydrous at 200°. 
The bromide, C4HsN,SBr, is precipitated in small, delicate, white 
needles, by carefully neutralising a solution of the hydroxide with 
hydrobromic acid; it is sparingly soluble in cold water, readily in 
alcohol and chloroform, but insoluble in ether, and melts at 240°. 
The iodide, C.4HsN;SI, separates from alcohol in small, glittering 
crystals, melts at 242°, and is not very soluble in hot water, sparingly 
in cold alcohol, readily in hot alcohol and chloroform, but insoluble in 
ether, 

The authors believe that the sulphur in the above derivatives is in the 
quadrivalent condition, but, despite their apparent analogy with com- 
pounds of quadrivalent carbon, a comparison shows that their chemical 
and physical behaviour is quite different. For example, hexamethyl- 
triamidotriphenylsulphine hydroxide corresponds with hexamethyl- 
triamidotriphenylearbinol; but whereas the former, on treatment 
with hydrochloric acid, yields the colourless sulphine chloride, the 
latter yields the intensely coloured methyl-violet; thionylbenzene 
does not react with phenylhydrazine, thus differing from benzo- 
phenone. 

Chlorothiobenzene, SPh-C,H,Cl, is obtained as a heavy, colourless 
oil, boiling at 305—315°, together with a small quantity of a com- 
pound melting at 88° (probably dichlorothiobenzene, Kraft, this 
Journal, 1875, 153), when thionylbenzene and phosphorus penta- 
chloride are brought together in molecular proportion. A. BR. I. 


Thionylamines. By A, Micnaruis (Ber., 24, 745—757).— 
Thionylaniline, C,H;N:SO, already described by Michaelis and Herz 
(this vol., p. 310), is best prepared as follows:—Finely powdered 
aniline hydrochloride (100 grams) is suspended in dry benzene 
(200 c.c.), and boiled in a reflux apparatus with thionyl chloride 
(100 grams) until the evolution of hydrogen chloride has ceased ; it is 
then isolated by distillation as previously described; the deposition 
on the condenser of a small quantity of aniline sulphite, produced by 
the action of moisture on the thionylaniline, indicates that the thionyl 
radicle is in combination with the nitrogen atom. Thionylaniline 
dissolyes unchanged in alcohol, but when heated with it in a sealed 
tube at 150°, it is decomposed with the formation of hydrogen sulphide: 


SATE, 


7 30 Lor 
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With concentrated hydrochloric acid, it reacts violently, forming 
aniline hydrochloride and sulphurous anhydride ; it unites with dry 
hydrogen chloride at the ordinary temperature, but more readily 
when cooled by ice and salt, forming an unstable compound, 
SO:NPh,2HCl, which, however, splits up into thionyl chloride and 
aniline hydrochloride when treated with an excess of the acid. 

Thionyl bromide, SOBr,, which cannot be prepared in the same way 
as the chloride, is formed together with the hydrobromide of the tr- 
bromaniline melting at 118—120°, in accordance with the equation 
C.HsN:SO + 3Br, = C,H,Br,NH;Br + SOBr,, when thionylaniline 
(50 grams) is dissolved in several times its volume of light petroleum, 
and bromine (173 grams) gradually (during several days) run in. 
The precipitated tribromaniline hydrobromide is then filtered off, 
and after distilling off the petroleum, the thionyl bromide passes over 
between 130° and 140° as a brown liquid, the greater portion of which 
boils at 136°, on repeating the distillation. As it boils with partial 
decomposition into sulphur bromide, bromine and sulphurous anhydr- 
ide, it was not obtained quite pure and devoid of colour; it appeared 
to contain free bromine, and although it could be decolorised by 
shaking with mercury, it was then decomposed. 

Thionylaniline, although analogous to phenyl isocyanate, does not 
combine with aniline as readily as the latter ; for example, a mixture of 
thionylaniline and aniline only reacts if heated in a sealed tube at 200°, a 
colouring matter containing sulphur being formed ; whilst when water 
or moist ether is added to a mixture of the two in molecular proportion, 
Schiff’s aniline sulphite (Annalen, 140, 125) is produced with the 
development of heat. The aniline sulphite described by Boessneck 
(Abstr., 1888, 943) is analogous to phenylearbamic acid, and prob- 
ably has the constitution, NHPh*SO-OH, Schiff’s compound (loc. 
cit.) being the aniline salt of the former, NHPh:SO-ONH;Ph; or 
S(OH)(NHPh),. 

Benzaniline sulphite is prepared by dissolving thionylaniline and 
aniline in molecular proportion in alcohol and adding benzaldehyde. 
The mixture becomes warm, and the precipitated compound is col- 
lected and crystallised from alcohol. The water contained in the 
alcohc! employed in the preparation of the compound completes the re- 
action, for if the above-described mixture is dissolved in an anhydrous 
solvent half the thionylaniline remains unaltered, and benzylidene- 
aniline, CHPh:NPh, together with benzaniline sulphite, is obtained. 
Benzaniline sulphite forms a felt-like mass of delicate, white needles, 
melts at 124°, and decomposes with evolution of sulphurous anhydride 
at a higher temperature; it is soluble in hot alcohol and water, but 
only sparingly in ether, and may be kept without decomposing; it is 
identical with a compound described by Schiff (Annalen, 140, 130; 
210, 128), and may have one of the three formule 


OH-CHPh-NPh:SO-O-NH;Ph; OH-CHPh-NPh-S(OH),-NHPh ; 


or S(OH):<j pp>CHPh,H.0. 


When thionylaniline and phenylhydrazine are mixed, a violent re- 
action ensues, and resinous substances, difficult to purify, are formed, 


ORGANIC CHEMISTRY. 717 


but when the former is shaken with an aqueous or alcoholic solution 
of phenylhydrazine acetate, thionylphenylhydrazone, NHPh-N:SO, and 
aniline acetate are formed. The hydrazone separates as a yellow 
compound after a short time, and is purified by crystallisation from 
alcohol. Similar compounds are obtained with other hydrazines and 
thionylaniline; they crystallise well, and volatilise with steam without 
decomposition. They are readily decomposed by alkalis into the 
hydrazine and a sulphite, and hence may be employed as a means 
of isolating and purifying the hydrazines. Thionylhydrazone 
could not be prepared from hydrazine chloride and thionylaniline, 
and it is probable that this compound is decomposed by water, and 
that free hydrazine is necessary for its preparation. Thionylpara- 
toluidine has already been described by Michaelis and Herz (loc. cit.) ; 
its properties resemble those of thionylaniline. The compound benzo- 
toluidine sulphite, 2NH,°C;H,,Ph*COH,SO,, formed when benzaldehyde 
is added to a mixture of thionylparatoluidine and paratoluidine in 
molecular proportion in alcoholic solution, crystallises from alcohol 
in delicate, white needles, and melts at 119—120°. 

Thionylorthotoluidine is prepared in a similar manner to the para- 
derivative (loc. cit.); it has a fainter odour than the latter, and is a 
bright-yellow liquid, which cannot be distilled at the ordinary pressure 
without decomposition ; it boils at 184° under a pressure of 100 mm., 
does not solidify on cooling, and is easily decomposed by alkalis into 
orthotoluidine and a sulphite. 

Thionylbenzidine, Cy,Hg(N:SO)., is formed when thionyl chloride is 
heated for some time with benzidine dissolved in benzene ; it separates 
on cooling in red, transparent needles, and is sparingly soluble in cold 
benzene, more readily in hot, and still more readily in chloroform. 

Thionylparachloraniline, CsH,Cl‘N:SO, is prepared by dissolving 
parachloraniline (20 grams) in benzene (40 c.c.), and gradually 
adding thionyl chloride (20 grams), and heating as long as hydrogen 
chloride is evolved ; it boils at 237°, and when cooled, solidifies form- 
ing small, faintly-yellow crystals; it melts at 36°, and is slowly 
decomposed by cold water, but quickly by hot water and alkalis. 

Thionylmetachloraniline is a yellow liquid boiling at 233°; it solidifies 
when cooled. 

Thionyltribromaniline, prepared by heating thionyl chloride with 
tribromaniline (m. p. 118°—120°) dissolved in benzene, crystallises 
from benzene in delicate, yellow needles, melts at 74—75°, and is easily 
decomposed by water. 

Thionylmetanitraniline is obtained by heating thionyl chloride with 
metanitraniline dissolved in benzene. The crystals obtained on cool- 
ing the solution are purified by dissolving in a little benzene and 
precipitating with light petroleum ; if the latter is carefully added, so 
that the two liquids only mix by degrees, large, well-formed crystals 
are obtained. The compound forms yellow, flat prisms, melts at 
63°5°, and develops the odour of sulphurous anhydride on exposure to 
the air; alkalis and hot water decompose it. 

Thionylparanitraniline is prepared in a manner similar to the meta- 
derivative, which it resembles, but is more soluble in benzene; it 
forms delicate yellow or yellowish-red needles, and melts at 70°. 
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Thionylethylamine, NEt:SO, is not obtained from ethylamine hydro- 
chloride and thionyl chloride, but is prepared as follows :—Anhydrous 
ethylamine (3 mols.) dissolved in several times its volume of ether is 
cooled in a mixture of ice and salt, and thionyl chloride (1 mol.) in 
ethereal solution slowly dropped in. The mixture, which is frequently 
shaken, is left for a long time in a closed flask ; it is then filtered from 
ethylamine hydrochloride, and after washing the latter with ether, 
the ethereal solution, from which ethylamine sulphite separates if 
exposed to the air, is very slowly distilled on the water-bath. Itisa 
colourless liquid of a penetrating odour, boils at 73°, and is decom- 
posed by water with development of heat; alkalis and acids also 
decompose it. A. R. L. 


Aromatic Sulphonic Iodides. By R. Orro and J. Trécrr 
(Ber., 24, 478—488).—It has previously been shown by Otto that 
chlorine acts on metallic sulphinates with formation of the corre- 
sponding sulphonic chlorides, and the authors now find that iodine acts 
in a similar manner. Paratoluenesulphonic iodide, C;H,"SO,I, is readily 
obtained by adding an alcoholic solution of iodine to a concentrated 
aqueous solution of sodium paratoluenesulphinate, and separates as a 
sulphur-yellow powder, which gradually darkens on exposure to the 
air. It becomes brown at 80°, melts at 84—85°, loses iodine above 
that temperature, and dissolves in light petroleum, ether, and carbon 
bisulphide, the solutions gradually undergoing decomposition. When 
heated with water, it loses iodine, and is converted into paratoluene- 
sulphonic acid and paratoluene disulphoxide; these may be regarded 
as derived from the radicle C;H,SO, first formed, by the action of 
water. Alcohol converts it into ethyl paratoluenesulphonate, and 
small quantities of paratoluenesulphonic acid and sulphoxide, and 
with ammonia, it yields paratoluenesulphonamide, the iodine being 
simply displaced by the amido-group. Aqueous potash acts rather 
differently, the iodine being displaced by potassium with formation of 
potassium paratoluenesulphinate, and the iodine further acted on by 
the alkali present, and converted into potassium iodide and iodate. 

The action of molecular silver on the iodide dissolved in dry, light 
petroleum was studied in the hope of obtaining a disulphone, accord- 
ing to the equation :— 


2C,H,*SO,.I aa 2Ag = C,H,SO,*SO.°C,H, + 2AgI. 


Here also, however, paratoluene sulphoxide and paratoluenesulphonic 
acid were obtained ; it is probable that the disulphone cannot exist, 
but at once decomposes as follows :— 


3(C;H;*SO,). = C;H,SO,SC;H; + (C;H,S0,),0. 


The sulphonic anhydride remains as the portion insoluble in light 
petroleum, and is converted by the action of alcohol into the acid. 

When paratoluenesulphonic iodide is heated on an iron plate at 
100°, it decomposes with incandescence and evolution of iodine; the 
residue contains toluenesulphonic acid, and a small quantity of a 
substance which crystallises from acetic acid in small needles, melts 
at 192—194°, and contains both iodine and sulphur. 
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Benzenesulphonic iodide, C,H;SO,I, is prepared in the same 
manner, and forms a somewhat darker powder. It melts at 42—45°, 
decomposes at a considerably higher temperature, and behaves towards 
reagents in exactly the same manner as the paratoluene compound. 
The different way in which the reaction proceeds with the several 
reagents makes it probable that these substances exist in two tauto- 
meric modifications, as represented by the formule R°S"O,I and 
R’S"0-OI. 

An unsuccessful attempt was also made to prepare the corre- 
sponding ethylsulphonic iodide, but the product consisted of free ethyl- 
sulphinic acid, ethylsulphonic acid, and a little a <a 

Action of Zinc Ethyl on Aromatic Sulphonic Iodides. By 
R. Orro and J. TriéceR (Ber., 24, 488—491).—This investigation 
was undertaken in the hope that the product would either be an 
ethyl sulphone derivative or the ethyl salt of the sulphinic acid, and 
thus throw some light on the question of the formule of the iodides, 
which, as suggested in the previous abstract, may possibly exist in 
two tautomeric forms. This anticipation has not been realised, as the 
product of the action is simply ethyl iodide and the zinc salt of the 
sulphinic acid; a similar result was obtained by Kalle (Amnalen, 119, 
153), by treating benzenesulphonic chloride with zinc ethyl. 

The reaction was carried out in light petroleum solution, and takes. 
place almost immediately, but the zinc salt remains dissolved for 
some time, and only separates on allowing it to remain, or on pouring 
the solution into a vessel containing air or carbonic anhydride ; .it is. 
then quite insoluble in light petroleum. Possibly this zinc salt exists 
in two tautomeric forms, corresponding with those previously given 
for the iodide. H. G. C. 


Aromatic Thiosulphonic Acids. By R. Orro and J. Tricer 
(Ber., 24, 491—495).—Molecular silver acts on an aqueous solution 
of potassium benzenethiosulphonate with formation of silver sulphide, 
and the solution, after the separation of the latter, contains only 
potassium benzenesulphinate. Silver also converts sodium thiosulph- 
ate into sodium sulphite under the same conditions. A double potas- 
sium and silver benzenethiosulphonate may be prepared by dissolving 
silver chloride in a solution of potassium benzenethiosulphonate ; it. 
has the composition C,H;S,0,K,C,H,S,0,Ag, and crystallises in 
needles. Paratoluenethiosulphonic acid yields a similar double salt, 
also crystallising in needles. 

When ferric chloride is added to a solution of potassium benzene- 
thiosulphonate, and the mixture gently warmed, the ferric salt is 
obtained as an orange or reddish-yellow precipitate. If the thio- 
sulphonate is poured into a hot solution of ferric chloride, sulphar, 
ferrous chloride, potassium chloride, and benzenesulphonic chloride 
are formed in addition. The paratoluene compound behaves in 
a similar manner. If potassium benzenethiosulphonate is heated 
with concentrated aqueous potash, one sulphur atom is eliminated in 
the form of sulphide, and possibly also as thiosulphate, the solution 
becoming yellow, and containing in addition only potassium sulphinate. 
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Potassium paratoluenethiosulphonate separates from water in lus- 
trous, colourless, transparent crystals, belonging to the monosym- 
metric system (a: b: c = 0°8854: 1 : 15436, B = pint, on 

Behaviour of Sulphonic Chlorides towards Thiophenols 
and Thioalcohols in presence of Alkalis. By R. Orro (Ber., 
24, 713—716).—The ease with which the hydrogen atom of the 
hydroxyl group in phenols is displaced by the group C,H,SO, in 
aqueous alkaline solution, led the author to attempt to displace the 
corresponding hydrogen atom of the thiophenols by a similar 
group. The results obtained, however, show that the reaction takes 
piace in a different manner, a bisulphide and a sulphinic acid being 
formed. Thus benzenesulphonic chloride and thiophenyl yielded 
phenyl bisulphide and benzenesulphinic acid in almost quantitative 
proportions; this is probably the best method of preparing benzene- 
sulphinic acid. A corresponding result was obtained with benzene- 
sulphonic chloride and thioparacresol, paratoluenesulphonic chloride 
and thioparacresol, and also with ethylsulphonic chloride and ethyl 
mercaptan. H. G. C. 


Benzaldehydesulphonic Acid. By E. Kara (Ber. 24, 
791—797).—Benzaldehydesulphonic acid is obtained as described by 
Wallach and Wiisten (Ber., 16, 150). The sodium salt crystallises 
from water or dilute alcohol in white aggregates. 

Sodium benzaldoximesulphonate, SO,Na°C,HyCH:NOH, is obtained 
by heating a faintly alkaline mixture of sodium benzaldehydesulph- 
onate (1 mol.), hydroxylamine hydrochloride (1} mols.), and sodium 
carbonate for one hour on the water-bath. It crystallises in white, 
lustrous plates, and is very easily soluble in water, less soluble in 
alcohol. 

Sodium phenylhydrazinebenzylidenesulphonate, 


SO,Na: C,H,CH:N,HPh, 


is obtained as a yellow, flocculent precipitate when the calculated 
quantity of phenylhydrazine, dissolved in dilute acetic acid, is added 
to an aqueous solution of the sodium sulphonate. It forms beautiful 
colourless needles, and is sparingly soluble in cold water, easily solu- 
ble in hot water, alcohol, and glacial acetic acid. 

Sodium diphenylhydrazonebenzylidenesulphonate, 


SO,;Na‘C,H,-CH:N,Ph, 


is obtained by adding an aqueous solution of diphenylhydrazone 
hydrochloride to an aqueous solution of the sodium sulphonate con- 
taining the required quantity of sodium acetate. The mixture is 
heated on the water-bath for some time, and, on cooling, nacreous 
plates separate. It is sparingly soluble in cold water and alcohol, 
easily soluble in hot water. 

Sodium a-naphthylaminebenzylidenesulphonate, 


SO;Na‘C,H,yCH:N-C,oH;, 
is prepared by heating a mixture of a-naphthylamine dissolved in 
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alcohol and an aqueous solution of the sodium sulphonate. It crys- 
tallises in beautiful, pale-yellow prisms, and is easily soluble in water, 
sparingly so in alcohol. 

Sodium benzy lidenesulphonaphthionate, 


SO,Na°C,HyCH°N-C,.H,SO,Na, 


is obtained by heating sodium naphthionate with sodium benzalde- 
hydesulphonate in aqueous solution; it crystallises in small, white 
needles, and is somewhat easily soluble in water, but only sparingly im 
alcohol. 
Sodium paraphenylenediaminedibenzylidenesulphonate, 
C.H,(N:CH-C,H,SO,Na)., 


is obtained by heating an alcoholic solution of paraphenylenediamine 
with an aqueous solution of the sodium sulphonate on the water-bath. 
It crystallises from dilute alcohol in yellow needles, and is easily 
soluble in water, but only sparingly in alcohol. 

Sodium metaparatoluylenediaminebenzy lidenesulphonate, 


SO,Na-C,.HiCH< hp >CHMe, 


is obtained by heating a mixture of orthotoluylenediamine hydro- 
chloride and the sodium sulphonate with sodium acetate on the 
water-bath for 1} hours. It is sparingly soluble in water and dilute 
alcohol, insoluble in absolute alcohol, and easily soluble in dilute 
hydrochloric acid. 

Benziledisulphonic acid, C,0.,(CsH,SO;H)., is prepared as follows :— 
Barium benzaldehydesulphonate (30 parts) dissolved in alcohol 
(150 parts, 5}0—55 per cent.) and potassium cyanide (5 parts) are: 
heated in a reflux apparatus for four hours. The product is filtered, 
evaporated to dryness, extracted with 85 per cent. alcohol, and the 
residue, which consists of benzoindisulphonic acid, dissolved in water 
and precipitated with alcohol. The benzoindisulphonie acid, which is 
not at all well characterised, is oxidised with strong nitric acid, and 
easily yields benziledisulphonic acid. The latter is separated by 
means of its bariwm salt, which forms a colourless, crystalline powder, 
extremely soluble in water, and sparingly soluble in alcohol. Benz- 
iledisulphonic acid forms with phenylhydrazine a very soluble yellow 
dye, which gives an intense orange-yellow colour to wool, and is fast 
to alkalis and acids. 

Barium di-a-naphtholbenzylidenesulphonate, 


[CH (CioHOH),.*C;H,y SO; ].Ba, 


is prepared by mixing the barium salt of the sulphonic acid (10 parts) 
with a-naphthol (11 parts), dissolving the mixture in glacial acetic acid 
(60—70 parts), and gradually adding a 25 per cent. solution of hydro- 
chloric acid (8—9 parts). The mixture is heated for seven hours on 
the water-bath, and must be kept from contact with water vapour ; it 
is then filtered from barium chloride, the unattacked a-naphthyl- 
amine and acetic acid got rid of, the remaining barium precipi- 
tated with sulphuric acid, and the solution decolorised with animal 
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charcoal. The barium salt is prepared by adding barium carbonate 
to the solution, is easily soluble in water and alkalis, not so soluble 
in dilute alcohol, and insoluble in absolute alcohol. With diazo- 
compounds, it yields dyes; with diazobenzenesulphonic acid, a 
yellowish-red; with diazotised benzidinesulphonic acid, a brownish- 
red, of only weak tinctorial power ; with diazo-8-naphthalenesulphonic 
acid, a dark-red, of strong tinctorial power. 

Sulphocinnamic .acid, SO,H*C,HyCH:CH-COOH, is obtained by 
heating a mixture of barium benzaldehydesulphonate (6 parts), 
anhydrous sodium acetate (3 parts), and acetic anhydride (10 parts) 
in a reflux apparatus for 8—9 hours. The acid is purified by con- 
version into the barium salt; the latter crystallises in white aggre- 
gates, and is easily soluble in water, sparingly soluble in alcohol. 

Benzaldebydesulphonic acid, when treated with nitric acid, does not 
yield a nitro-compound. Ammonia has no effect on it. When the 
barium salt is exposed to the air, or when air is led through its solu- 
tion at 90—95°, no oxidation takes place. When oxidised with nitric 
acid, it yields metasulphobenzoic acid. E. C. BR. 


Extraction of Indigotin from Commercial Indigo. By T. M. 
Morean (Chem. Centr., 1891, i, 76; from J. Amer. Chem. Soc., 12, 302). 
—The finely-powdered indigo is mixed with about an equal weight of 
zinc-dust, and is spread in layers of about 1 inch in thickness in a 
chamber through which steam can be passed; the chamber is also 
provided with an opening for the admission of sulphurous anhydride. 
The indigo is covered so as to prevent any condensed water from 
dropping on to it. After expelling the air, steam is allowed to 
pass slowly through the chamber, and the sulphurous anhydride is 
admitted in small quantities at a time until the reduction is complete ; 
this occupies from one to two hours. The mass has then a dirty- 
yellowish or greenish-yellow appearance, and when dry does not 
oxidise very readily, and may be kept for several days. The indigo- 
white may be extracted with wood-spirit, from which pure indigotin 
may be obtained in crystals by exposing the solution to the air. 

J. W. L. 

Synthesis of Dimethylindigo from Parachloracetotoluidide 
and Paratolylglycin. By H. Ecxenrorn (Ber., 24, 693).—When 
1 part of parachloracetotoluidide or of paratolylglycin is fused with 
2 parts of potash in the manner described by Flimm (Abstr., 1890, 
383) or Heumann (this vol., p. 75), an orange-coloured melt is 
obtained, which is readily soluble in water, and on exposure to the 
air, deposits dimethylindigo. The latter is physically indistinguish- 
able from ordinary indigo. H. G. C. 


Oxidation of Hydrated Pyridine Bases: Conversion of 
Tetrahydroquinoline into Isatin. By C. Scuorren (Ber., 24, 
772—775).—Tetrahydroquinoline was prepared by reducing quinoline 
with tin and hydrochloric acid, the mixture steam-distilled, and the 
aqueous distillate shaken up with soda and benzoic chloride; benzoyl- 


tetrahydroquinoline soon separates. 
Benzoylisatinic acid, C,;H;O*NH°C,HyCO-COOH (benzoylortho- 
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amidobenzoylformic acid), is obtained by heating benzoyltetrahydro- 
quinoline with potassium permanganate (2°5 parts) and water 
(20 parts); the excess of permanganate is then destroyed, the solution 
filtered, and the acid precipitated with hydrochloric acid. The yield 
amounts to 50 per cent. of the tetrahydroquinoline employed; the 
product in the mother liquors was not examined; carbonic anhydr- 
ide and oxalic acid are formed in small quantities. Benzoylisatinic 
acid crystallises from solutions of its salts on acidification in colour- 
less prisms, from dilute alcohol in very pale-yeilow prisms, is quite 
insoluble in water, easily soluble in alcohol, not so soluble in absolute 
ether, and melts at 188° with formation of its anhydride. The alkali 
salts are easily soluble in water. The barium salt is sparingly solu- 
ble in both hot and cold water. Benzoylisatinic acid, prepared by 
dissolving isatin in hot dilute soda, and shaking the cold solution 
with benzoic chloride, was identical in every respect with the above. 
Benzoylisatin is obtained from the above acid by heating it for a 
few minutes above its melting point, or by heating for some time 
with excess of acetic anhydride. It crystallises from glacial acetic 
acid in intensely yellow needles, which yield a yellow powder when 
ground up, is sparingly soluble in cold, more soluble in hot acetic acid, 
very sparingly soluble in alcohol and ether, and melts at 206° with a 
brown coloration. It is insoluble in cold dilute alkali hydroxides 
and carbonates, but dissolves if allowed to remain some time in 
contact with them in the cold, or more quickly on warming, and is 
converted into benzoylisatinic acid. With sulphuric acid and benzene 
containing thiophen, it gives as beautiful a blue as isatin a - 
New Synthesis of Indazole Derivatives. By C. Paat (Ber., 
24, 959—966)—In their investigations on dihydroquinazolines 
(Abstr., 1890, 1443), Paal and Krecke obtained a base having the 
empirical formula C,;HiN2, by the reduction of orthonitrobenzyl- 
aniline, NO,.-C,H,CH,"NHBr, with tin and hydrochloric acid. Further 
investigation has shown that the base is 2'-phenylindazole, 


It is best prepared from the product of reduction by allowing the 
stannochloride to crystallise out, digesting it with ammonium 
sulphide, and extracting the washed residue with hot alcohol. On 
carefully adding water to the solution, 2'-phenylindazole separates in 
crystals ; it melts at 83—84°, boils without decomposition at 344—345° 
{uncorr.), and has a molecular weight, as determined by Raoult’s 
method, in benzene solution, agreeing with the above formula. It is 
not altered by nitrous acid or acetic anhydride, and may be distilled 
over faintly red-hot zinc-dust almost without decomposition. 
Further, on heating with methyl iodide and methyl alcohol, it yields 
a methiodide, C\3H,N2,MelI, which crystallises from methyl alcvhol in 
spherical aggregates of slender, white needles, and melts at 188°. 
From these results, it follows that both nitrogen atoms in the com- 
pound are in the tertiary condition, and from this fact and the 
method by which it is obtained, it must have the constitutional 
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formula given above. Especially noteworthy is the ease with which 
the indazole ring is formed, both in this and in the previous syn- 
theses (Abstr., 1884, 440; 1885, 540; this vol., p. 312). 

When 2’-phenylindazole is treated with sodium in absolute alcohol, 


it is converted into 2'-phenyl-I’ : 3’-dihydrindazole, CHi< Gyn >NPh ; 
2 


some of the indazole, however, always remains unaltered, but is easily 
separated by its greater solubility in alcohol. The dihydro-compound 
crystallises from the latter solvent in nacreous plates, melts at about 
98°, forms an unstable hydrochloride, which is decomposed by water, 
and is oxidised to 2’-phenylindazole by ferric chloride. 


NO 
2'-Parachlorophenylindazole, CoHy< bye N CoH.CI, is obtained by 


the reduction of orthonitrobenzylparachloraniline, and is isolated in a 
similar manner to the phenyl derivative. It forms lustrous plates, 
readily soluble in hot alcohol, benzene, and acetic acid, sparingly in 
light petroleum, and melts at 138°. 2'-Parabromophenylindazole is 
obtained by the same method from orthonitrobenzylparabromaniline. 
It does not, however, form a stannochloride, and is obtained directly 
from the reduced solution in flat, colourless needles melting at 
147°, and sparingly soluble in alcohol, readily in benzene and acetic 


acid. 
2’-Paraphenetylindazole, OH. <2 >CsHORt, is prepared by the 


reduction of orthonitrobenzylparaphenetidine. The stannochloride 
separates on cooling in yellowish plates melting at 138°. These are 
dissociated by hot water, with formation of free paraphenetylindazole, 
which crystallises from alcohol in nacreous plates, from dilute acetic 
acid in flat needles, and from a mixture of benzene and light petr- 
oleum in short, colourless prisms. It melts at 118°, and forms salts 
which are dissociated by water. On treatment with phosphorus and 
hydriodic acid, it is converted into ethyl iodide and 2'-parahydrowy- 


phenylindazole, OH<}>N-C.HeOH. The hydriodide of the new 


base separates on cooling in large, yellowish plates, melts at 200° 
with blackening, and is partially dissociated by water. To prepare 
the free base, the hydriodide is dissolved in dilute soda, dilute 
acetic acid added as long as a precipitate is formed, and the latter 
recrystallised from dilute alcohol. It is thus obtained in fascicular 
aggregates of short, colourless prisms melting at 195°, readily soluble 
in mineral acids, alcohol, acetic acid, and in aqueous alkalis. From 
the latter solutions, it is precipitated by carbonic anhydride, but not 
by dilation with water. 

The exact method in which the formation of the indazole ring 
takes place is not quite certain. The most natural supposition is 
that orthamidobenzylaniline is first formed and is then further 
oxidised— 


NH. 
COB.<,... 


CH.-NHPh 


Ne 
+ 0: = CH<)>NPh + 2H,0. 
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The author has, however, been unable to obtain 2'-phenylindazole 
from orthamidobenzylaniline itself, and thinks it possible that the 
nitro-group may first be reduced to the nitroso-group, the nitroso- 
compound then undergoing condensation in the following manner :— 


NO Pas N— 
CeHi<o4,-NHPh = C,.Ai< bpHo’N Ph + H,0. 
H. G. C. 


Action of Carbamide and Thiocarbamide on Dihydroxy- 
tartaric Acid, Benzile, and Benzoin. By R. Anscniirz and H. 
GELDERMANN (Annalen, 261, 129—138; compare Anschiitz, Abstr., 
1890, 365).—Ethyl dihydroxytartrate is formed when hydrogen 
chloride is passed into a well-cooled alcoholic solution of sodium 
dihydroxytartrate; the crude product is a thick, brownish-yellow 
syrup, which cannot be distilled even under greatly reduced pressure. 
The dihydrazone, C»oH»N,O,, is obtained, together with various other 
compounds, when crude ethyl dihydroxytartrate is treated with 
phenylhydrazine in alcoholic or ethereal solution; it separates from 
boiling alcohol in large, yellow crystals and melts at 120—121°. The 
dicarbamide, CyHi,N,O,, is obtained as a crystalline residue when an 
alcoholic solution of carbamide and crude ethyl dihydroxytartrate is 
evaporated on the water-bath; it separates from boiling water in 
broad needles, melts at 245° with decomposition, and is only sparingly 
soluble in cold water ; on hydrolysis with the theoretical quantity of 
sodium hydroxide, it is converted into a colourless, crystalline sodium 
salt of the composition C,H,N,O,Na». 

Two compounds are formed when an alcoholic solution of ethyl 
dihydroxytartrate is evaporated with thiocarbamide ; the one crystal- 
lises in long, slender needles melting above 100° with decomposition ; 
the other forms yellow crysials and has the same percentage composi- 
tion as thiohydantoin, from which, however, it differs in appearance. 

A compound of the composition C,.H,,N,O, is obtained in crystals 
when benzile is heated with carbamide at 170—175° for 3 to 5 hours ; 
it does not decompose at temperatures below 260°, is almost insoluble 
in alcohol, chloroform, ether, and benzene, and has possibly the con- 


NH-CPh:N 
stitution represented by he formula O0< a hon ager > 00. When 


benzile and thiocarbamide are heated together at 145° in alcoholic 
solution, a crystalline compound of the composition C,.H,,N,S8, is ob- 
tained; this substance decomposes at 300°, and is very sparingly 
soluble in alcohol. 

A compound of the composition C,;H,,N,0, which is possibly 
a8-diphenyl-n-amidoxazole, Tg >C NH is formed when benzoin 
(1 mol.) is heated with carbamide at 165° in alcoholic solution for 
3—4 hours (compare Hubacher, this vol., p. 222). It crystallises from 
hot alcohol, in which it is only moderately easily soluble, in colourless 
needles, and does not decompose at 260°. Thiocarbamide combines 
with benzoin under the same conditions, yielding a crystalline com- 

VOL. LX. 3c 
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pound which decomposes above 220°, is only sparingly soluble in 
alcohol, and has the composition C,;H,.N.S. F. S. K. 


Action of Carbamide on Benzile. By A. Ancett (Ber., 24, 
606).—The condensation compound of carbamide and benzile described 
by R. Anschiitz and H. Geldermann (preceding abstract) has been pre- 
viously prepared by the author (Abstr., 1890, 1290). The behaviour of 
tolanecarbamide (diphenylacetylenediureine) towards acetic anhydr- 

NH: OPh: NH 


NH: OPh: NH? 


co. 


J. B. T. 


Action of Nascent Hydrogen on £-Benzilemonoxime. By 
C. U. Zanerri (Gazzetta, 20, 687—692).—Polonowski (Abstr., 1888, 
485) found that the product of the reduction of an alcoholic solution of 
f-benzilemonoxime with sodium amalgam and acetic acid is dipheny!- 
hydroxyethylamine, OH-CHPh-CHPh:NH,, melting at 161°; Braun 
and Meyer (1888, 700) found that a solution of p- benziloxime in 
soda, when treated with sodium amalgam, yields tetramethylaldine, 


h 
ona dipn melting at 245—246°, and Braun (Abstr., 1889, 613) 


obtained the base desylamine, COPh‘CHPh-NH,, by reducing it with 
hydrochloric acid and stannous chloride. The author finds that when 
a solution of B-benziloxime in absolute alcohol is treated with metallic 
sodium, the product consists of an impure, uncrystallisable, semi-solid 
mass, which may be obtained from its hydrochloride in a purer 
form, crystallising from dilute alcohol in white flakes melting at 
158—160°, and from boiling benzene as a white powder melting at 
165°. It has the same composition as diphenylhydroxyethylamine ; 
and even after prolonged boiling with hydroxylamine hydrochloride 
and sodium carbonate, it nearly all crystallises out unchanged on cool- 
ing, traces only of an alkaline oil passing into solution. It is almost 
insoluble in water, very sparingly soluble in ether, moderately in 
boiling benzene, and freely in alcohol. The hydrochloride prepared 
from the pure product crystallises in long, white needles, and melts 
at 210° with decomposition. The picrate is a yellow, crystalline com- 
pound which softens and turns brown at 175°, and melts with decom- 
position at 178—179°. The platinochloride, (CyH,sNO),,H,PtCl,, 
crystallises in brilliant, hexagonal plates which become anhydrous at 
100°, soften at 180°, and melt with decomposition at 185—186°. 

p- Bensiloxime, when reduced in this manner, thus yields principally 
diphenylhydroxyethylamine and, perhaps, traces of desylamine, but 
no tetramethylaldine is formed. S. B. A. A, 


ide is best explained by the formula CO< 


Reduction of Acetylorthonitrobenzylparatoluidine and of 
Benzoylorthonitrobenzylaniline. By E. Letimann (Ber., 24, 
718).—Lellman and Stickel obtained two compounds by the reduction 
of acetylorthonitrobenzylparatoluidine and of benzoylorthonitrobenzyl- 
aniline, which they regarded as paratolylbenzenylethenylamidine and 

henylbenzylenebenzenylamidine respectively (Abstr., 1886, 793). 
Réderbaum and Widman have found that these compounds are, in 
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reality, orthamidobenzylparatoluidine and benzoylorthamidobenzy 1- 
aniline (Abstr., 1890, 1258), and the author has, on re-examination 
of the compounds, been able to confirm this result. - The first conclu - 
sion was brought about by an error in Stickel’s analyses of the com- 
pounds. H. G. C. 


Dyes of the Triphenylmethane Group. By E. Nogtrine (Ber., 
24, 553—563).—The author has shown that triamidotriphenyl- 
methane derivatives in which a methyl group occupies an ortho- 

sition to the fundamental carbon atom yield dyes on oxidation 
(Ber., 22, 2573). He now finds that the corresponding diamido- 
triphenylmethane derivatives also yield dyes on oxidation. 

Paranitrodimethyldiamidodipheny ltolylmethane, 


+ 2 1 + 4 
NH.°C,H;,;Me°C H(C,HyNO,) ‘C-HyNMe,, 


is prepared by heating a mixture of paranitrodimethyldiamidobenz- 
hydrol (26 grams), metatoluidine (20 grams), concentrated hydro- 
chloric acid (40 grams), and water (40 grams) for some hours on the 
water-bath. The base crystallises from alcohol in yellow needles, 
melts at 169°, and is insoluble in water, sparingly soluble in alcohol, 
more soluble in benzene. The hydrochloride crystallises from water, 
in which it is easily soluble, in white leaflets. On oxidation in hot 
alcoholic acetic acid solution with chloranil, or in cold aqueous acetic 
acid with lead peroxide, it yields a beautiful, yellowish-green dye 
which dyes silk, wool, and cotton mordanted with tannin as easily as 
malachite-green, and is faster to soap than the latter. The author 
draws attention to the production of greens from dimethylated di- 
amidotriphenylmethane derivatives, whilst non-methylated diamido- 
dipheny]lmethane on oxidation yields a violet dye. Paranitrodimethyl- 
diamidotriphenylmethane also yields a green dye. The acetyl com- 
pound of the above leuco-base is not oxidised by lead peroxide ; when 
treated with chloranil, however, it yields a dye which imparts an 
orange-red colour to cotton. The colour is similar to that from di- 
methylmonamidotriphenylmethane. If the acetyl group be elimin- 
ated, the colour becomes green. 

Dimethyltriamidodiphenyltolylmethane is obtained from the nitro-base 
by reduction with tin and hydrochloric acid, or with zinc-dust and 
acetic acid, and crystallises from a mixture of ether and light petroleum 
in white needles which become violet on exposure to air. On oxidation, 
it yields a reddish-violet dye. The diacetyl compound is obtained by 
boiling with acetic anhydride ; it crystallises from alcohol in white 
needles, melts at 130°, and yields a dye which imparts a violet-red 
colour to cotton mordanted with tannin; on eliminating the acetyl 
groups, the colour is changed to violet. 

Paranitrotetramethyldiamidodiphenyltolylmethane is obtained by 
heating a mixture of nitrodimethylamidobenzhydrol (6 grams), di- 
methylmetatoluidine (15 grams), hydrochloric acid (10 grams), and 
water (20 grams) for 10 hours on the water-bath. It crystallises 
from ether in beautiful, yellow leaflets, melts at 193°, is easily soluble 
in alcohol and benzene, and on oxidation gives a beautiful yellowish- 

3¢2 


728 ABSTRACTS OF CHEMICAL PAPERS. 


green. The amido-base, obtained from the nitro-base by reduction, 
yields a violet dye which rivals methyl-violet in shade. 
Paranitrodimethyldiethyldiamidodiphenyltolylmethane, obtained in a 
similar way to the tetramethy] derivative, crystallises from alcohol in 
beautiful, yellow needles, and melts at 165—166°. Both the nitro- 
base and the amido-base, obtained from it on reduction, easily yield 
dyes on oxidation; the former giving a green, the latter a violet dye. 
In the succeeding part of the paper, the author shows that diamido- 
and triamido-triphenylmethane derivatives, in which two methyl 
groups are in the ortho-position to the fundamental carbon atom, 
easily yield dyes on oxidation. 
Tetramethyldiamidophenylditolylmethane, prepared from benzalde- 
hyde and dimethylmetatoluidine according to the method described 
by Riedel, crystallises well from light petroleum and alcohol, melts at 
123°, and yields a dye which colours cotton an intense green. 
Paranitrotetramethyldiamidophenylditolylmethane is best prepared 
by heating a mixture of paranitrobenzaldehyde (12 grams), absolute 
alcohol (25 grams), dimethylmetatoluidine (25 grams), and con- 
centrated sulphuric acid (15 grams) for 20 hours on the water-bath. 
lt crystallises from a mixture of alcohol and benzene in yellow 
needles, melts at 224°, is sparingly soluble in alcohol, and yields a 
green dye resembling malachite-green. 
Tetramethyltriamidophenylditolylmethane is obtained as described 
by Kock (Abstr., 1887, 836), and melts at 140°. On oxidation with 
lead peroxide and acetic acid, a dye is obtained which colours cotton, 
silk, and wool an intense violet: when oxidised with chloranil in 
dilute solution, no dye is formed, but in concentrated alcoholic acetic 
acid the above violet dye is obtained. The acetyl compound gives a 
green dye which, on elimination of the acetyl group, changes to violet. 
Paranitrotetrethyldiamidophenylditolylmethane, prepared in a simi- 
lar way to the tetramethyl compound, crystallises from alcohol in 
yellow needles, melts at 155°, and yields a green dye. The amido- 
compound yields a violet dye. 
Metanitrotetramethyldiamidophenylditolylmethane, prepared in a 
similar way to the para-compound, crystallises in small yellow needles, 
melts at 170°, is easily soluble in alcohol, ether, and benzene, and 
yields a green dye possessing remarkable fastness to soap. The 
triamido-compound, obtained by reduction of the above, crystallises 
in white needles, melts at 131°, and also yields a green dye. 
Orthonitrotetramethyldiamidophenylditolylmethane, prepared in a 
similar way to the para-compound, crystallisxes from a mixture of 
benzene and light petroleum in yellow needles, melts at 146°, and 
yields a bluish-green dye. The triamido-compound is very unstable, 
and could not be oxidised. The acetyl compound, obtained from the 
hydrochloride of the triamido-base, yields on oxidation a green dye. 
Hexamethyltriamidophenylditolylmethane, obtained in a similar way 
to the above compounds, is very soluble in all solvents, and is best 
purified by converting it into the picrate, which is obtained in beautiful, 
yellow needles on adding picric acid to a solution of the base in hot 
alcohol. The base, on oxidation, yields a beautiful violet which is of a 
bluer shade than crystal-violet. 
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Hexamethyltriamidotritolylmethane is prepared by heating a mixture 
of ethyl orthoformate (4 grams), dimethylmetatoluidine (12 grams), 
and zinc chloride (10 grams) for some hours on the water-bath. It 
crystallises from alcohol in small, white needles and melts at 190—191’. 
The salts of the base are easily soluble. On oxidation, it yields a 
beautiful, blue dye which dyes silk, wool, and cotton mordanted with 
tannin very well, and rivals crystal-violet in richness. The same dye 
is obtained by heating dimethylmetatoluidine and aluminium chloride 
with a solution of carbon oxychloride in toluene. 


1 26 4 

Hexamethyltriamidotrixylylmethane, CH(C,H,Me,"NMe,);, prepared 

in a similar way to the preceding compound, crystallises from alcohol 
in long, white needles, melts at 134—135°, and yields a green dye. 

Hence the introduction of three methyl groups in the meta-position 

changes the violet colour of hexamethylrosaniline into blue, and of 


six methyl groups into green. E. C. BR. 


Naphthylglycollic Acid and 8-Naphthyl Methyl Ketone. By 
R. Scuwerrzer (Ber., 24, 546—549).—Both a-naphthyl methyl ketone 
and p-naphthyl methyl ketone are formed by the action of acetic 
chloride on naphthalene dissolved in carbon bisulphide in the presence 
of aluminium chloride. The 8-compound is filtered from the a-com- 

ound and recrystallised from light petroleum. It melts at 54° and 
boils at 306° (Claus and Fersteegen give 51°5—52° and 301—303°). 
The a-compound cannot be obtained in a pure condition from the 
mother liquors. 

f-Naphthyl methyl ketone dibromide, C,,H,CO-CHBr,, is obtained 
by the action of bromine on #-naphthyl methyl ketone dissolved in 
carbon bisulphide, and melts at 101°. 

8-Naphthylglycollic acid, CjH,CH(OH)-COOH, is obtained by 
allowing the above dibromide to remain in contact with aqueous 
potash (1:10) in the cold for 8—l4 days. It melts at 158° (Claus 
and Fersteegen, 176°), is sparingly soluble in light petroleum and 
ether, more soluble in hot water, and easily soluble in acetic acid and 
hot aleohol. By oxidation with potassium permanganate, #-naphth- 
aldehyde and A-naphthoic acid are formed. On sublimation, no pure 
product could be obtained. The silver salt is insoluble in cold or hot 
water. The calcium and magnesium salts are sparingly soluble. The 
ethyl salt crystallises from light petroleum in tufts of needles, and 
melts at 87°. The methyl salt crystallises from alcohol in needles and 
melts at 75°. The acid is more readily obtained by brominating the 
mixed ketones, treating with potash, and converting into barium salts. 
On crystallising the barium salts from a large quantity of hot water, 
only the A-salt separates on cooling; and by decomposing this the 
acid is obtained quite pure. 

B-Acetylnaphthylglycollic acid is formed by dissolving naphthyl- 
glycollic acid in acetic anhydride and crystallising the product from 
dilute acetic acid. It melts at 150° (uncorr.). , 

6-Naphthylglycolamide separates from an ammoniacal alcoholic 
solution of the ethyl salt when it is allowed to remain for 8—14 days. 
It crystallises from absolute alcohol in plates and melts at 227—228°. 
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B-Naphthylacetic acid, C,H,CH,COOH, is obtained by reducing 
naphthylglycollic acid with hydrogen iodide; it crystallises from 
water in plates and melts at 141°. The methyl and ethyl salts form 

- needles which melt at the temperature of the hand, and have an 
odour resembling that of acetic acid. The bariwm salt crystallises 
from water in plates. 

a-Naphthylglycollic acid is obtained from the mother liquors of the 
barium salt of the 8-compound when the latter is prepared from the 
mixed ketones. The acid so obtained is converted into the methyl 
salt and this is extracted by shaking with petroleum, when only the 
a-compound dissolves. The latter crystallises in microscopic needles 
and melts at 79° (uncorr.). The ethereal salt is treated with alcoholic 
caustic soda and the resulting sodium salt decomposed with hydro- 
chloric acid and the acid recrystallised from water. It melts at 
91—93° (uncorr.), and on oxidation with dilute nitric acid yields 
a-naphthaldehyde. The bariwm salt is easily soluble in water. The 
ethyl salt is an oil. E. C. R. 


f-Isoamylnaphthalene. By G. Oppo and E. Barasini (Gazzetta, 
20, 719—720).—The isoamylnaphthalene obtained by Roux (Abstr., 
1884, 1357) by the action of aluminium chloride on naphthalene 
and amyl bromide, has now been prepared by the authors from 
8-bromonaphthalene by treating it with sodium and isoamyl! bromide 
according to Fittig and Tollens’ method. The product boils between 
289—292°, has the composition C,,;Hj., and forms a picrate extremely 
soluble in alcohol, which crystallises in slender needles and melts at 
108—110°, S. B. A. A. 


Derivatives of Chrysene. By R. Asrce (Ber., 24, 949—958).— 
The amidochrysene previously described by the author (Abstr., 1890, 
789) is identical with the compound obtained by Bamberger and 
Burgdorf (Abstr., 1890, 1312), the difference of 3° in the melting 
point being probably due to variations in the thermometers employed. 
Amidochrysene may be readily converted into other derivatives 
containing the radicle C,,H,,, for which the author proposes the term 
chrysyl. 

| a C,sHy"NHBz, is obtained by the action of 
benzoic chloride and aqueous soda on amidochrysene ; it is a yellowish- 
brown substance, melts at 248°, and is moderately soluble in cold 
benzene and toluene, readily in the hot liquids and in cumene. Ethyl 
chrysylearbamate, C,,H,,"NH-COOEt, is obtained in a similar manner 
by the action of ethyl chloroformate on amidochrysene, and is a white, 
erystalline compound melting at 214°. By the action of carbonyl 
chloride on amidochrysene in toluene solution, a substance is obtained 
which is insoluble in all ordinary solvents and could not be prepared 
in a pure condition; it is probably dichrysylcarbamide or chrysyl- 
carbimide. 

Acetamidochrysene or chrysylacetamide, C\sH,,"NHAc, is prepared by 
heating amidochrysene with acetic acid and some acetic anhydride ; 
it crystallises from acetic acid or amyl alcohol in slender, greenish 
needles and melts at 285°. If acetic anhydride be employed alone, 


ORGANIC CHEMISTRY. 731 
diacetamidochrysene, C\s5H,NAc2, is obtained; it closely resembles 
the monacetyl compound, but melts at 206—2U8°. The comparative 
facility with which both hydrogen atoms of the amido-group are suk- 
stituted by acetyl is very remarkable.* 

By the action of bromine-water on chrysylacetamide, it yields 
bromochrysylacetamide, CsHjBr-NHAc; the latter separates from 
acetic acid in brown, seemingly amorphous flakes, which ball together 
at 180° without melting, and decompose at 215°. Fuming nitric acid 
dissolves chrysylacetamide, with formation of dinitrochrysylacetamide, 
CisH,(NO.)2,NHAc; the latter separates from light petroleum in 
amorphous plates, melts at 160°, and on heating with concentrated 
hydrochloric acid at 120° is converted into a glassy mass consisting 
of dinitrochrysylamine hydrochloride, C,.H»(NO,).*NH;,HCl. 

When chrysylacetamide or chrysyldiacetamide is heated with nitric 
acid of sp. gr. 1°25, nitrous fumes are evolved, and the nitrochryso- 
quinone, C,,H,O,NO,, described by Bamberger and Burgdorf, formed 
(loc. cit.). It melts at 252°, and on treatment with hydriodic acid and 
phosphorus, yields amidochrysoquinol hydriodide, C,.H,(OH).°NH,,HI, 
which readily passes into the corresponding amidochrysoquinone salt, 
C,sH,O.,.NH2,HI, mixed with some periodide. If chrysoquinone 
hydriodide is boiled with silver chloride and platinum chloride 
added, the platinochloride, (C,,HyO2NH:).,H,PtCh, is formed. When 
nitrochrysoquinone is reduced with tin and hydrochloric acid, amido- 
chrysoquinone is first formed, and is afterwards converted into amido- 
chrysoquinol hydrochloride. 

Chrysylthiocarbimide, C\gsHy"N:CS.—When amidochrysene is boiled 
with carbon bisulphide, it is simply dissolved, but if potash and 
sufficient alcohol for its solution be added, a greenish product 
remains on evaporating off the carbon bisulphide, from which hot 
water extracts potassium xanthate and sulphide; from the residue, 
acetic acid extracts chrysylthiocarbimide. It crystallises in pale- 
green or brownish needles, melts at 176°, is readily soluble in acetic 
acid and carbon bisulphide, scarcely in alcohol, ether, and light 
petroleum. The residue insoluble in acetic acid is a greenish 
powder melting at 225°, and only soluble in hot benzene; it appears 
to be impure dichrysylthiocarbamide, CS(NHC,,H))2. Monochrysyl- 
thiocarbamide, C,sH,*NH°CS:NH,, is prepared by the action of 
ammonia on a benzene solution of chrysylthiocarbimide; it forms 
almost white crystals and melts at 238° with decomposition. The 
crystals contain 1 mol. benzene of crystallisation, which is not evolved 
at 100°. From a toluene solution, crystals are obtained also melting 
at 238°, but free from toluene, and if phenylcarbamide be prepared 
in benzene solution, it is also free from benzene. Methylchrysyl- 
thiocarbamide, C\sHy,y"NH*CS:NHMe, formed by the action of methyl- 
amine on a benzene solution of chrysylthiocarbimide, melts at 231°, and 
also contains no benzene of crystallisation. Phenylchrysylthiocarbamide, 
C\.H,"NH-CS:-NHPh, is prepared by treating a benzene solution 
of amidochrysene or chrysylthiocarbamide with the calculated 
quantity of phenylthiocarbimide or aniline respectively, and separates 

* Note by Abstractor.—Amidoacenaphthene behaves in a similar manner when 
heated with acetic anhydride (Ber., 21, 1458). 
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after 1—3 days in yellowish-white crystals melting at 186°. It is, 
however, only formed from solutions of chrysyl derivatives; if 
chrysylamine and phenylthiocarbamide are heated together alone, 
chrysylthiocarbimide and aniline are formed, the latter at once 
combining with part of the phenylcarbimide, with formation of 
diphenylcarbamide. H. G. C. 


Formation of an Asphalt-like Substance from Oil of Cassia. 
By E. Hirscusoun (Chem. Centr., 1891, i, 87—88; from Pharm. Zeit. 
Russ., 29, 692—695).—When oil of cassia was heated for four hours 
at 260—280°, it became dark-coloured and lost 12 per cent. of its 
weight ; when the heating was continued up to 355° during six hours, 
a further loss of 7 per cent. was experienced, and the distillate 
amounted to 16 per cent. The flask, covered with glass wool and 
asbestos, was now heated for six hours, when 15 per cent. more 
distillate was obtained, and it was finally heated for six hours 
longer. The residue remaining amounted in one case to 54 per cent., 
and in a second to 60 per cent. of the original oil. The distillates 
contained a substance similar to xylene, acetic acid, and phenol. The 
residue in the retort was a black solid, and could be readily reduced 
to a strongly electrical powder; it smelt like asphalt and behaved 
with solvents similarly to Trinidad asphalt or artificial asphalt. 
The author suggests that these observations on oil of cassia explain 
to some extent the formation of asphalt in nature, possibly brought 
about by superheating resins and ethereal oils under pressure. 

J. W. L. 

Pyridine Compounds. By R. Varer (Compt. rend., 112, 
390—392).—When finely divided and dry cadmium bromide is added 
to pyridine, heat is developed and a white paste is formed. Excess 
of pyridine is then added and the mixture is heated on a water-bath 
for two hours, and allowed to cool with occasional agitation. After 
some time, the amorphous precipitate changes into a crystalline 
precipitate, which is rapidly dried between filter paper. The product 
consists of small, brilliant, white crystals of the composition 
CdBr,,6C;NH;. It is only slightly soluble in pyridine ; boiling water 
converts it into a curdy precipitate which completely dissolves, and 
on cooling, long needles of a different compound of cadmium bromide 
and pyridine separate. The compound CdBr.,,6C;NH, loses all its 
pyridine when heated. 

Silver cyanide under similar conditions yields transparent, acicular 
prisms of the compound AgCy,C;NH,, slightly soluble in pyridine and 
decomposed by water. When exposed to air, the crystals become 
opaque, and then brown, and at 110° they lose the whole of their 
pyridine. 

Mercuric cyanide yields granular, transparent crystals of the 
compound HgCy2,2C,;NH;, very soluble in pyridine, especially on 
heating. They lose their pyridine at 110°. 

Cuprous cyanide yields large, yellow lamelle of the composition 
Cu,Cy,,4C;NH,, very soluble in warm pyridine. When exposed to 
the air, it evolves pyridine and it loses the whole of this substance at 
a temperature below that at which cuprous cyanide decomposes. 
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Cuprous iodide yields small, yellow crystals of the compound 
Cu,I,,2C;NHs, very soluble in hot pyridine, less soluble in the cold. 
When treated with 10 vols. of ether, it becomes white, but does not 
lose all its pyridine even after several days. When exposed to air, it 
becomes green, then brown, and when heated, it loses the whole of its 


pyridine. C. H. B. 

Non-nitrogenous Acids derived from Pyridinecarboxylic 
Acids. By H. Weipet (Monatsh., 11, 501—525).—The author has 
previously (Sitzber. k. k. Akad. Wien, 1874, 239; 1879, 460) investi- 
gated the action of sodium amalgam on cinchomeronic acid, whereby 
ammonia and cinchonic acid, C;H,O,, are obtained. When distilled, 
the last-named compound loses water and carbonic anhydride, form- 
ing the anhydride of dimethylfumaric acid (pyrocinchonic anhydride), 
a substance which takes up water and hydrogen to form an acid 
isomeric with adipic acid, and melting at 182°. In order to deter- 
mine the constitution of cinchonic acid and other non-nitrogenous 
acids formed under similar conditions, the author has fully studied 
the products derived from the three pyridinecarboxylic acids by the 
action of sodium amalgam, and finds that these acids are almost 
quantitatively converted into saturated bibasic hydroxy-acids, accord- 
ing to the equation C,H;NO, + H, + 3H,0 = C.Hy»O; + NH. The 
three hydroxy-acids are derived from three isomeric adipic acids, 
and, since they have the hydroxyl group in the é-position relatively 
to one of the carboxyl groups, are partially, with loss of water, con- 
verted into lactonic acids. The products of the action of sodium 
amalgam on the carboxylic acids consist, in fact, of the hydroxy- 
acids and the corresponding lactonic acids. 

Products from Nicotinic Acid.—Nicotinic acid (40 grams) was dissolved 
in water (800 c.c.) containing potash (200 grams), and the resulting 
solution heated to the boiling point and treated with 4 per. cent. sodium 
amalgam, added little by little until no more ammonia was evolved, 
the operation lasting 3—4 hours. The product was made slightly 
acid with hydrochloric acid, evaporated to dryness, and exhausted 
with alcohol, the extract again evaporated and freed from potassium 
chloride and a resinous, nitrogenous substance by solution in absolute 
alcohol and addition of ether. The almost colourless, syrupy acid ob- 
tained on evaporation of the ethereal alcoholic solution, which crystal- 
lised only after some months, was dissolved in three times its weight of 
absolute alcohol, saturated with hydrogen chloride, and the product 
repeatedly fractionated under a reduced pressure of 60 mm., whereby 
two distinct fractions were obtained, one boiling at 184° (60 mm.), the 
other at 245—247°(56 mm.). The fraction of lower boiling point proved 
to be diethyl chloroglutarate, C,H;,C1(COOEt),, since sodium amalgam 
reduced it to a-methylglutaric acid, COOH*-CHMe-CH,°CH,-COOH, 
which melts at 75°7° (Wislicenus and Limpach, Annalen, 192, 134). 
The fraction of higher boiling point was a colourless, syrupy liquid, 
having a bitter, burning taste. On analysis, it gave numbers corre- 
sponding with the formula C,H,O,; when saponified with baryta- 
water, it furnished the salt C,BaH,O;, and on treatment with phos- 
phorus diiodide and water was converted into an iodo-acid, which, on 
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reduction with zinc and sulphuric acid, also gave a-methylglutaric 
acid. Both the compounds C,H,Cl(COOEt), and C,H,O, conse- 
quently give rise to a (y- or é-) hydroxy-a-methylglutaric acid, 
C,H Os, capable of furnishing the lactone C,H,O,. The original uon- 
nitrogenous products derived from nicotinic acid must, therefore, be 
regarded as a mixture of hydroxy-a-methylglutaric acid and the cor- 
responding lactone, and their behaviour makes it probable that the 
hydroxyl group occupies the é-position relatively to the carboxy] 
group. »This view is confirmed by the formation of piperidone when 
chloro-a-methylglutaric acid is treated with potassium phthalimide, 
and the resulting product treated with hydrochloric acid, and by the 
fact that the original reduction product on dry distillation furnishes 
a mixture of a bibasic acid, C;H,O, + H,O, melting at 133°5°, which 
is easily reduced to methylglutaric acid and an oil, most probably 
é-valerolactone, boiling at 222—226° (56 mm.). The formation of 
é-hydroxy-a-methylglutaric acid from nicotinic acid is explained by 
CH:CH-C-COOH 
, first of all takes 


! it 

CH—N:‘CH 

up two atoms of hydrogen, the linkage shifting, comet 
the dihydro-compound then reacts with 1 mol. of water, oxygen is 
substituted for imidogen, and ammonia evolved, ie gain 
By the addition of another molecule of water, the closed chain is 
then broken, and the compound OH-CH:CH-CH,’C(COOH):CH-OH 


formed, and this in its turn by assimilation, loss, and further assimi- 
lation of water, gives rise to the compounds 


supposing that the nicotinic acid, 


CH(OH),*CH,-CH,-CH(COOH)-CH(OH),, 
COH-CH,-CH,-CH(COOH)-COH, and 
COOH-CH,-CH,-CH(COOH)-CH,-OH 


respectively. j 

Products from Isonicotinic Acid.—Isonicotinic acid (pyridine-y-carb- 
oxylic acid) is more readily acted on by sodium amalgam than is 
nicotinic acid. On treating the product with alcohol and hydro- 
chloric acid and distilling, two fractions were obtained ; the one, boiling 
at 188—191° (63 mm.), has the formula C,)H,,ClO,, and is converted 
by water at 100° into the acid originally present in the reduction 
product; the other, boiling at 240—244° (63 mm.), has the formula 
C,H,,0,, is converted by baryta-water into the non-crystalline barium 
salt, C-H,BaQO,, and gives, on treatinent with phosphorus diiodide and 
water, a readily soluble iodoethylsuccinic acid which melts at 152°, 
and is reduced by zinc and sulphuric acid to Huggenberg’s ethyl- 
succinic acid (m. p. $8°7°). 

Products from Picolinic Acid.—Picolinic acid (pyridine-a-carboxylic 
acid) is as readily reduced as isonicotinic acid, and gives what is most 
probably é-hydroxyadipic acid, COOH:[CH,],CH(OH)COOH. On 
treating the syrupy reduction product with phosphorus diiodide, 
adipic acid, melting at 151° and agreeing in the crystallographic 
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characteristics of its ammonium salt with Arppe’s acid melting at 
148—149° (Annalen, 149, 220), was formed. G. T. M. 


Piperylbiguanide. By E. Bampercer (Ber., 24, 605).—Dicyano- 
diamide combines with piperidine at the ordinary temperature to form 
piperylbiguanide, NH,-C(NH)-NH-C(NH)-C;NH,; this crystallises 
readily, and yields a characteristic cupro-derivative, which is deposited 
in rose-coloured needles. J. B. T. 


Piperidinecarboxylic Acids. By A. Lapensura (Ber., 24, 640— 
643 ).—a-Piperidinecarboxylic acid (pipecolinic acid), CsH,NO,, can 
be obtained by reducing picolinic acid; it is isolated in the form of 
the hydrochloride, C,H,,NO,,HCl. This salt separates from very 
dilute hydrochloric acid in small, nodular crystals, melts at 264°, and 
is soluble in alcohol. It has been previously obtained by Ost (Abstr., 
1883, 791), but only in an impure condition. «-Piperidinecarboxylic 
acid is most easily obtained in the free state by decomposing the 
sulphate with the theoretical quantity of barium hydroxide; it sepa- 
rates from alcohol in crystals, is readily soluble in water, and forms a 
blue, readily soluble copper salt. The platinochloride forms large, 
monoclinic crystals, a : 6: c = 1°2880:1: 1:0902; 8 = 66° 37’, and 
melts at 184°. The aurochloride is readily soluble, and is decomposed 
when boiled with water with evolution of carbonic anhydride. 

Methyl «-piperidinecarboxylate hydrochloride, C;H,;NO,,HCl, pre- 
pared by passing hydrogen chloride into a methyl alcoholic solution 
of the acid, crystallises from alcohol in small, colourless needles, 
melts at 191° with decomposition, and is readily soluble in water, but 
more sparingly in alcohol. The platinochloride, (C;Hi;NU2)2,H,PtCle, 
forms well-defined prisms; the aurochloride is readily soluble. When 
a solution of the hydrochloride of the methyl salt is treated with 
potassium nitrite, the nitroso-derivative, C;H,,NO.NO, is deposited as 
an oil. 

Hexahydronicotinic acid (nipecotinic acid) hydrochloride, 

C,H, NO,,HCl, 
forms small crystals and melts at 235°; the platinochloride crystal- 
lises well and melts at 210—212°. F. 8. K. 


Piperazine. By A. Biscuuzr (Ber., 24, 716—718).—Paradinitroso- 
diphenylpiperazine is acted on by alkalis in the same way as nitroso- 
dimethylaniline, &c., piperazine and in all probability nitrosophenol 
being formed. To carry out the reaction, paradinitrosodiphenyl- 
piperazine is boiled with aqueous potash and a little alcohol; it 
dissolves after a time, and the alcohol is then distilled off, more 
potash added, and the product distilled until only small quantities. 
of liquid pass over. The alkaline distillate is treated with hydro- 
chloric acid, and the piperazine hydrochloride purified by precipitation 
from its aqueous solution with absolute alcohol ; it is thus obtained in 
snow-white, matted needles having the composition C,H,)N.,,2HCl + 
H,0. The platinochloride, C\HioN2,H,PtCl, forms yellow, four-sided 
plates, and the dibenzoyl compound crystallises in transparent, 
rhomboidal crystals, and melts at 190°. H. G. C 
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1-Methyl1-3-diphenyl-4.5-diphenylpyrrolone. By F. Kuivce- 
MANN (Ber., 24, 516—519).—1-Methy]-3-diphenyl-4.5-diphenylpyr- 
rolone is obtained when the methylamide of benzoyltriphenylpropionic 
acid is boiled with alcoholic potash and the solution precipitated 
with water. It crystallises from acetic acid in beautiful, yellow crys- 
tals, and melts at 159°. These crystals contain a small quantity of the 
unaltered methylamide, which can be separated by recrystallisation 
from carbon bisulphide. The product crystallises from alcohol in 
small, yellow plates. It was obtained in measurable crystals from 
ethyl acetate, as also was the product from dibenzoylstilbene and 
methylamine, and that from benzoyltriphenylpropiomethylamide, by 
distillation (Trans., 1891, 146). These three compounds are crystal- 
lographically identical. The crystals belong to the monosymmetric 
system, a: 6: c = 0°79308 : 1 : 0'92709; 8 = 89° 41’. A full descrip- 
tion of the crystals is given in the paper. The author points out 
that the action of alcoholic potash on benzoyltriphenylpropiomethyl- 
amide is similar to the action of alkalis on methylhydrastamide. 


E. C. R. 


Substituted Ammonium Compounds. By H. Decker (Ber., 24, 
690—€92).—The action of alkalis on the compounds of quinoline 
derivatives with the alkyl haloids has been frequently examined, but the 
results are not concordant; the author has, therefore, repeated the ex- 
periments on a wider basis, employing the methiodides or ethiodides of 
22 derivatives of quinoline, isoquinoline, and acridine. He finds that 
the first action of alkalis is to convert the compounds into the corre- 
sponding ammonium hydroxides, which, however, can only be isolated 
in certain cases, owing to further reactions taking place. Only 
a-nitro-y-bromoquinolinium hydroxide and methylphenylacridinium 
hydroxide have been obtained in the crystalline condition. 

These hydroxides readily pass into the corresponding ethoxy-com- 
pounds when gently warmed with alcohol, and also oxidise rapidly in 
the air or when treated with alkaline potassium ferricyanide, yielding 
well-crystallised substances with a strong lustre, which melt about 
100° higher than the parent substances. They are formed from the 
ammonium hydroxide by the loss of two atoms of hydrogen, and are 
identical with the lactam-ethers. Thus, with y-bromoquinoline, the 
reaction proceeds as follows :— 


CBr —CH CBr:CH 


OH <wecon):cH +t 9 = CHi<yy edo + 1:0 


NMe-CO 

Acridine also yields a new base, in which the oxygen atom probably 
occupies the meso-position, but phenylacridinium hydroxide is not 
attacked by potassium ferricyanide. H. G. C. 


Juloles. By A. Reisserr (Ber., 24, 841—856).—Ethyl aceto- 
acetate (10 grams) is heated with tetrahydroquinoline in mole- 
cular proportion for about two hours in a reflux apparatus; a 
pale-red, viscid liquid is formed which contains acetoacetic tetrahydro- 
quinolide, CH,Ac°CO°C,NHy. On treating this compound with 
sulphuric acid at low temperatures and neutralising with soda, a 
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compound is precipitated which crystallises from water or light 
troleum in colourless, somewhat lustrous needles melting at 129°8° 
(corr.) ; it is readily soluble in concentrated mineral acids, and is re- 
covered unchanged on dilution ; it has the formula 
CH cou EDN—OOS ony, 
CH<o cHe& ‘CM 


and the author proposes to term it %-keto-y,-methyljuloline; the 
different positions in the rings are distinguished as follows :— 


the addition of 2 atoms of hydrogen to juloline gives julolidine, 
whilst the compound with 2 atoms of hydrogen less is called julole. 
The above ketomethyljuloline forms salts with acids, does not yield a 
phenylhydrazone, and has no physiological action. The hydrochloride, 
C,;H,,NO,HCl + 13H,0, is crystalline, and decomposes when heated 
at 100°. The platinochloride crystallises from concentrated hydro- 
chloric acid in pale, orange-yellow needles, and blackens at about 
200°. On treating the ketomethyljuloline with bromine in benzene 
solution, a dibromo-additive compound is formed, which is excess- 
ively unstable, and has not yet been isolated; by boiling with water, 
hydrogen bromide is eliminated, and £,-bromoketomethyljuloline is 
obtained, crystallising from hydrochloric acid in colourless, volumin- 
ous needles melting at 178°5° (corr.). A dibromo-derivative of the 
formula C,;H,,NOBr, is formed by heating the juloline with 2 mols. 
of bromine at 100° under pressure ; it is deposited from absolute 
alcohol in small, hard, yellow, rhombic crystals, melts at 153° (corr.), 
and is insoluble in hot concentrated hydrochloric acid. 

Nitrous acid appears to have no action on ketomethyljuloline, 
whilst nitric acid only acts in presence of concentrated sulphuric 
acid; two isomeric nitro-substitution products of the formula 
C,;H,;,.NO-NO, are formed ; the first crystallises from glacial acetic 
acid in pale-yellow needles, melts at 223°8° (corr.), and is sparingly 
soluble in alcohol. The isomeric derivative is contained in the mother 
liquors, crystallises from dilute alcohol in small, yellow needles, and 
melts at 149°1° (corr.). 

The oxidation of the ketomethyljuloline is best accomplished by 
dissolving it in dilute sulphuric acid, and adding 4°5 parts of potas- 
sium permanganate dissolved in hot water; as soon as the addition is 
completed, the solution is rapidly boiled and filtered; on cooling, 
a-hydroxylepidine-1-carboxylic acid is deposited ; it crystallises from 
dilute alcohol in small, colourless needles, melts at 312°4° (corr.), and 
is insoluble in benzene, light petroleum, ether, and chloroform. Two 
other acids are also formed in small quantity during the oxidation ; 
the one is insoluble in ammonia, crystallises from dilute acetic acid, 
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and melts at 245°. The second acid is separated from the lepidine- 
carboxylic acid by treatment of the aqueous solution with ether, melts 
at about 230°, and is free from nitrogen. 

Silver hydroxylepidinecarboxylate, CyH;NO,;Ag, is the most cha- 
racteristic salt; it is crystalline and very sparingly. soluble, and on 
distillation yields a-hydroxylepidine. It thus appears that the 
action of tetrahydroquinoline on ethyl acetoacetate is precisely 
analogous to that of aniline. és. mm &. 


Action of Nitrous Acid on Ethyl Acetonedicarboxylate. 
By H. v. Pscumann (Ber., 24, 857—867).—Ethyl acetonedicarboxy]l- 
ate is treated with 10—15 drops of alcoholic hydrochloric acid and 
amyl nitrite in molecular proportion; after remaining for an hour at 
the ordinary temperature, the liquid is heated on the water-bath, dis- 
solved in sodium carbonate solution, the amyl alcohol removed, and 
the residue, after acidifying, extracted with ether; after the removal 
of the ether by evaporation, a yellow, viscid, undistillable liquid is 
obtained consisting of ethyl nitrosoacetonedicarboxy late, 


NOH:C(COOEt)-CO-CH,-COOEt. 


By the action of nitrous acid on this nitroso-compound, or by treating 
ethyl acetonedicarboxylate with amyl nitrite (3 mols.), ethyl hydroay- 


isoxazoledicarboxylate, cooKt-c<C(OF)sc-coort, is formed, which 


crystallises from dilute alcohol in long, silky, lustrous, concentric 
needles, and melts at 104—105°; the yield is 75 per cent. of theory. 
The reaction which takes place is probably represented by the equation 
©,H,,0O; + 3HNO, = C,H, NO,.+ 3H,0 + 2NO. In small quanti- 
ties the isoxazole may be distilled without decomposition; ferric 
chloride gives a red coloration, alkalis and alkaline carbonates a 
yellow one, but on testing with phenol and sulphuric acid, the iso- 
nitroso-reaction is not observed; by the action of phosphorus penta- 
chloride, an uncrystallisable compound is formed, from which the 
isoxazole is regenerated on the addition of water; sodium amalgam 
causes the production of substances which are difficult to isolate, and 
have strong reducing properties. The acetyl derivative, 


cookt-c<}O4%s0.cooKt, 


is obtained by the action of acetic anhydride; it crystallises from 
dilute alcohol in lustrous needles, and melts at 42°. 


Hydroxyisovazoledicarboxylic acid, coon-c<{(0#)sc-coox, is 


prepared by the hydrolysis of the ethereal salt with soda; it crystal- 
lises from water with 2 mols. H.O in prisms, becomes brown at about 
145°, and melts at 183—184° or at 176—177°, according to whether 
the heating is done quickly or slowly. The ¢trisodiwm salt is readily 
soluble in water, and crystallises in yellow needles; the disodium salt 
crystallises in colourless plates, and is formed by the addition of 
acetic acid to the trisodium derivative; the monosodium salt, 
C,H,NaNO, + 2H,0, is obtained by treating the trisodium salt with 
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hydrochloric acid, and crystallises in aggregates of small needles. 
The silver salt, CHHAg,NO,, is crystalline. 


Methoxryisoxazoledicarborylic acid, coon-c<C(OM®).c.cooH + 


H,0O, crystallises from a mixture of ethyl acetate and light petroleum 
in small, colourless needles, and melts at 157—158° with previous 
softening at 90—100°. The diethyl salt melts at 31°, and boils at 
200—210° under a pressure of 40 mm. The sodiwm salt, CH,NO,Na 
+ 2H,0, is deposited from water, in which it is sparingly soluble, in 
long, lustrous crystals. The silver salt, Cs5H;NO;Ag,, explodes on 
heating. 

Ethy] isoxazoledicarboxylate is oxidised by the action of concen- 
trated nitric acid or of bromine, hydrogen cyanide being evolved in 
considerable quantity ; on treating the product with phenylhydrazine, 
ethyl phenylhydrazonemesoxalate, COOH-C(N,HPh)-COOEt, is formed ; 
this crystallises from alcohol in pale-yellow needles, meits at 115°, and 
is soluble in alkalis; with ferric chloride, a dull yellow coloration is 
obtained, changing to dark-red; potassium dichromate yields a violet 
solution. Phenylhydrazonemesoxalic acid is prepared by the hydro- 
lysis of the preceding compound with soda. 

This synthesis of isoxazole derivatives corresponds with the form- 
ation of pyrazolines and pyrazoles from the phenylhydrazones of un- 
saturated aldehydes and ketones, since it is probable that ethyl 
nitrosoacetonedicarboxylate reacts in its tautomeric form 


COOEt-C(NOH)-C(OH):CH-COOEt, 
and yields the unknown isoxazoline, COOEtC<\(O4)s cHPh, 


which is oxidised, at the moment of its formation, to the isoxazole. 


J. B. T. 


Action of Hydroxylamine on s-Ketonic Acids and ,-Di- 
ketones. By A. Hanrzscu (Ber., 24, 495—506).—The author has 
already shown that the oximes of the a-ketonic acids rarely exist in 
both the possible stereo-isomeric forms (this vol., p. 443). With the 
B-ketonic acids, no case has been found in which both stereo-isomeric 
oximes exist, and, indeed, no oxime has been obtained in the free 
state, owing to the fact that, like the y-hydroxy-acids, they readily 
form anhydrides : 


X-C-CH,°CO 


i SH = H,O + xf om70 


N——O 


The formation of such anhydrides, which are best termed, according 
to Claisen’s suggestion, “isoxazolones,” shows that the oximes from 
which they are formed have the 8-configuration. 

The action of hydroxylamine on ethyl] acetoacetate has been already 
examined by Westenberger (Abstr., 1884, 581), but the author has 
not been able to confirm all his results, some of his products having 
evidently been impure. By the action of hydroxylamine in alkaline 
solution, and subsequent acidification, the chief product is methyl 
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isoxazolone, OMe<i a 0’ the formation of which corresponds with 
sth 
that of methylphenylpyrazolone from phenylhydrazine and ethyl 
acetoacetate. To obtain it quite pure, it must be boiled with barium 
carbonate, and the barium salt precipitated with hydrochloric acid. 
It crystallises in long, slender, silky needles, melts at 169—170°, is 
sparingly soluble in cold water and ether, readily in hot water and 
alcohol. It behaves as a base towards strong acids, forming a hydro- 
chloride, which is at once decomposed by water, and may be heated 
with hydrochloric acid at 200°, or boiled with concentrated sulphuric 
acid, without undergoing decomposition. In its aqueous and alkaline 
solutions, it undoubtedly is at least partially converted into the free 
oximidobutyric acid, as the former has an acid reaction, and the 
solutions in soda and ammonia are not precipitated by acetic acid. 
Barium oximidobutyrate, (C§H,O;N),Ba + 2H,O, forms readily solu- 
ble, microscopic needles, and decomposes with explosion when heated. 
Ammonium oximidobutyrate may be crystallised from acetic acid solu- 
tion, and forms silky, matted needles, which do not lose ammonia 
over sulphuric acid or at 100°; it melts at 206—207° with decomposi- 
tion. With acetic anhydride or chloride, methylisoxazolone yields an 
acetyl derivative, which appears to have the composition C,jy)HiN2O,, 
but is reconverted into the original oxazolone when boiled with water. 
By the action of hydroxylamine on ethyl acetoacetate in neutral or 
acid solution, Westenberger obtained an oil which he regarded as 
ethyl oximidobutyrate; it is, however, at any rate, not a pure 
compound, and yields, on hydrolysis, a crystalline substance which is 
not oximidobutyric acid. This is scarcely soluble in the ordinary 
solvents, and has the composition CH. N,O;, and is probably formed 
from ethyl oximidobutyrate according to the equation 


4C,H,, NO, — CH N,O; + 2C.H,;-OH + 3H,0. 
It dissolves without alteration in concentrated nitric acid, melts at 
140°, and is resolved on hydrolysis into 2 mols. alcohol and 4 mols. 


methylisoxazolone. 
If the reaction with hydroxylamine be carried out in ammoniacal 


solution, an unstable product is obtained, which could not be purified, 
but may possibly be the hydroxamic acid of acetoacetic acid, 


CH,Ac‘C(OH):N-OH. 


The author has further examined the action of hydroxylamine on 
ethyl benzoylacetate, and his results agree with those recently pub- 
lished by Claisen and Zedel (this vol., p. 468). One and the same 


is obtained in acid, 


—O 
. z ! 
product, namely, phenylisoxazolone, CPh CH,-CO’ 


alkaline, and neutral solutions; the properties of this compound are 
given by Claisen and Zedel, but the author has also determined the 
molecular weight by Raoult’s method in phenol solution, and finds it 
to agree with the above formula. It is much more stable in alkaline 
solution than methylisoxalone, and unites with ammonia, forming an 
additive compound having one of the following formule :— 


ORGANIC CHEMISTRY.. 


N—0 —9 
CPh<on,-G(0H)-NH, * OPP<oH:d-onn;' 


On exposure to moist air or over sulphuric acid, or by the action of 
acetic acid, it is reconverted into phenylisoxazolone. The latter is 
more readily acted on by acids than the methyl compound, as it is 
decomposed by concentrated hydrochloric acid at 120° into carbonic 
anhydride and acetophenonoxime. Concentrated sulphuric acid acts 
similarly, but the acetophenonoxime undergoes the kmann intra- 
molecular change into acetanilide, which is further resolved into 
acetic and sulphanilic acids. The author regards it as probable that 
the anhydride first forms the acid Ph o— sstatead which then in 


Ph:C-CH,: 
the stereo-isomeric form, nod nee, loses carbonic anhydr- 


ide, forming wwe ; the latter has already been shown to 
he . 
have the configuration H ot ws? and the reason of the greater sta- 


bility of the methyl compound may be due to the fact that the stereo- 


isomeride, baa like all oximes in which the hydroxyl 


and methyl groups are adjacent, is either incapable of existence or 


exceptionally labile. 
The researches of Claisen on the oximes of the 8-diketones lead to 


similar results; thus the monoxime of benzoylacetone does not exist, 
but at once passes into the anhydride, methylphenylisowazole, 


CH:C Me 
O-—N ° 
which shows that the oxime must have the configuration 
Ph:CO-CH,C Me 
HO-N ~ 
On the other hand, benzoylacetaldoxime exists in the free state, 
and only yields phenylisoxazole with difficulty, namely, by boiling with 


acetic chloride, whilst with acetic anhydride, it readily yields cyan- 
acetophenone Ph:CO-CH,°CN, and must therefore have the configura. 


tion vn - the action of acetic chloride is due to the 
fact that the hydrogen chloride set free converts the A-acetyl com- 
pound first formed into the a-acety] compound, which then condenses 
to phenylisoxazole (compare this vol., p. 443). H. G. C. 


CPh< 


So-called Phenylketohydroxydimethylanilidotetrahydropyr- 

idinecarboxylic Lactone, a Contribution to the Knowledge 

of £-Anilidoglutaranil. By R. Anscuiirz (Annalen, 261, 138—151; 

compare Reissert, this vol., p. 567).—The author has proved that 

Reissert’s cate eens ne cee ne, aie: 
VOL. LX. 3 
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; CO-NPh 
oxylic lactone is f-anilidoglutaranil, NHPh-CMe< CH, é 0° (m. p. 


131°). This compound is best prepared by heating A-anilidoglutaric 
acid (1° mol.) with aniline (1 mol.) at 160—180°; it forms mono- 
symmetric crystals, a: b : ¢c = 0°8093 : 1 : 0°5128, B = 89° 18’, and is 
identical crystallographically with the compound obtained by heating 
anilidoglutaric acid alone, as described by Reissert. 


--N Ph 
8- Acetanilidoglutaranil, NPhAcCMe<iin ‘ & 0’ prepared by heat- 
2 


ing f-anilidoglutaranil (m. p. 131°) with acetic chloride at 100°, 
separates from dilute alcohol in crystals, melts at 168°, and is readily 
soluble in alcohol and acetone, but only sparingly in ether, and in- 
soluble in water. 

CO-O0 


B-Acetanilidoglutaric anhydride, BPRAcOMe< 5 00! 


when f-anilidoglutaric acid is boiled with excess of acetic chloride 
for four to five hours. It separates from ether in well-defined, mono- 
symmetric crystals, a:b: c¢: = 0°66654: 1: 090258, 8B = 74° 42’, 
melts at 136°, and is readily soluble in chloroform and benzene, but 
only sparingly in ether. 

B-Acetanilidoglutaranilic acid, NHPh-CO-CH,-CMe(NPhAc)-COOH, 
is obtained when the preceding compound is treated with the 
theoretical quantity of aniline in benzene, acetone, or ethereal solu- 
tion; it separates from water in crystals containing 1 mol. H,O, and 
from acetone in monosymmetric forms, a : b :'¢ = 0°7973 : 1 : 0°7642, 
B = 87° 34’, melting at 140—141°. When boiled with acetic chloride, 
it is converted into B-acetanilidoglutaranil (m. p. 168—169°), which 
is identical with the acetyl derivative obtained by heating the so- 
called phenylketohydroxydimethylanilidotetrahydropyridinecarbox- 
ylic lactone with acetic chloride. F. S. K. 


is formed 


Thiazole Derivatives from Bromopyruvic Acids and from 
Ethyl Bromacetoacetate. By M. Sreune (Annalen, 261, 22—47). 
—The principal objects of this investigation were to determine the 
constitution of the so-called thiouvinuric acid described by Nencki 
and Sieber (Abstr., 1882, 501), and to ascertain the position of the 
bromine atom in ethyl bromacetoacetate (compare Hantzsch, Abstr., 
1890, 1238). 

Thiouvinuric acid can be obtained by treating thiocarbamide with 
monobromopyruvic acid, but it is most conveniently prepared from 
dibromopyruvic acid, as described by Nencki and Sieber (loc. cit.). 
The ethy/ salt, CsH,O,N,S, is formed when ethyl bromopyruvate, pre- 
pared by brominating ethyl pyruvate in carbon bisulphide solution, is 
treated with thiocarbamide, an energetic reaction taking place; the 
product, which consists of the hydrobromide, is decomposed with 
ammonia and recrystallised from hot water. It melts at 173°, and is 
almost insoluble in cold water, but more readily in hot water, alcohol, 
and ether; on hydrolysis with boiling alcoholic potash, it yields thio- 
uvinuric acid. The formation of the ethyl salt of thiouvinuric acid 
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in this way proves that the acid is u-amidothiazole-a-carboxylic acid, 


S-C(NH,) 
CH<¢(cooH)> : 
The thiazole derivatives, obtained by treating ethyl bromaceto- 


acetate with thiocarbamide and thiacetamide respectively, are isomeric 
with the ethereal salts obtained from ethyl chloracetoacetate in like 
manner, but, on hydrolysis, they give acids which, when heated at a 
suitable temperature, are decomposed with evolution of carboni¢ 
anhydride, yielding »-amido-a-methylthiazole and au-dimethylthi- 
azole respectively. As these two thiazole derivatives are identical 
with the compounds obtained from ethyl chloracetoacetate in a 
similar manner, it follows that the original condensation products of 
ethyl bromacetoacetate are derivatives of thiazylacetic acid, and 
consequently that ethyl bromacetoacetate has the constitution 
CH,Br-CO-CH,-COOEt (compare oe loc. cit.). 


Ethyl p-amidothiazylacetate, \- .*.. >C:CH,COOEt, is obtained 
C(NH,):N 

when ethyl bromacetoacetate, prepared according to Duisberg’s 
method (Abstr., 1882, 1193), is treated with thiocarbamide in alco- 
holic solution, and the resulting hydrobromide decomposed with 
ammonia. It separates from hot alcohol in yellowish, well-defined. 
seemingly monosymmetric crystals, melts at 94°, and is only sparingly 
soluble in cold water, but very readily in alcohol and ether; it 
dissolves freely in dilute acids, yielding salts which are soluble in 
alcohol. The free acid, C;H,O,N.S, prepared by hydrolysing the 
ethereal salt with potash, melts at about 130°, and is sparingly 
soluble in water, but readily in alcohol; when warmed with acids, or 
heated alone for some time at its melting point, it is completely 
decomposed into carbonic anhydride and amidomethylthiazole. 

Ethyl thiacetamidacetoacetate, NH:CMe*S:CH,°CO-CH,COOEt, is 
formed, together with ethyl «-methylthiazylacetate, when ethyl brom- 
acetoacetate is treated with thiacetamide in alcoholic solution; on 
cooling the solution and stirring vigorously, the hydrobromide of 
ethyl thiacetamidacetoacetate is deposited in crystals, but if the 
solution is kept still and not cooled too quickly, no precipitation 
takes place, and the last-named compound is gradually but com- 
pletely converted into ethyl methylthiazylacetate hydrobromide. 
Ethyl thiacetamidacetoacetate, prepared by decomposing the hydro- 
bromide with sodiam carbonate, crystallises in transparent rhombo- 
hedra, melts at 94°, and is decomposed by warm alkalis with evolution 
of ammonia; attempts to convert the pure compound into ethyl 
methylthiazylacetate were unsuccessful, although it was proved by 
various experiments that it is, in fact, an intermediate product in the 
formation of the thiazole derivative. 

Ethyl methylthiazylacetate, Cs5H,,O,NS, obtained by decomposing: 
the hydrobromide with sodium carbonate, is a colourless liquid boiling 
at 238—240°; the platinochloride, (CsH,,O,NS)2,H,PtCh, is a yellow, 
crystalline compound melting at 89°. The free acid, C,H,O,NS, pre- 
pared by treating the ethereal salt with moderately concentrated 


potash at the ordinary temperature, crystallises in small needles, 
8$da2 
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melts at 127°, and is only sparingly soluble in water, but more réadily 
in alcohol and ether; when the acid is distilled, it is completely con- 
verted into au-dimethylthiazole with evolution of carbonic anhydride. 

Ethyl y-thiacetoacetoacetate, COMe*S:C H,-CO-CH,COOKt, is precipi- 
tated as an oil when ethyl thiacetamidacetoacetate hydrobromide is 
warmed with water. It boils at 155° under a pressure of 15 mm., is in- 
soluble in dilute acids, and only sparingly soluble in water, but miscible 
with alcohol and ether; it is acted on by concentrated nitric acid with 
almost explosive violence, yielding small quantities of a crystalline 
compound, which is free from sulphur and explodes when heated. 

A compound of the composition C,H,0.S is formed, together with 
acetic acid, when ethyl thiacetoacetoacetate is carefully mixed with 
concentrated sulphuric or hydrochloric acid, and, after cooling and 
adding a little water, the product is deposited in crystals; the same 
compound is produced in small quantities when ethyl bromaceto- 
acetate is shaken with a 2 per cent. solution of sodium hydrosulphide. 
It separates from alcohol in slender needles, melts at 168°, and is 
moderately easily soluble in alcohol and ether, but insoluble in water 
and acids; its physical properties indicate a high molecular weight, 
and its constitution is probably represented by the formula 


COOEt-CH,C<CHS>0-CH.COOEt. When hydrolysed with aleo- 


holic potash, it yields a crystalline potassium salt, from which a colour- 
less, crystalline acid, melting at about 140°, is obtained on treatment 
with hydrochloric acid, F. S. K. 


Attempts to Prepare Hydrothiazole Derivatives. By P. 
Scuatzmaxn (Annalen, 261, 1—21).—Various experiments were made 
with the object of synthesising hydrothiazole derivatives, but without 
success. hen glycol chlorhydrin is warmed with thiocarbamide, 
the product extracted with water, and the solution evaporated, small, 
hygroscopic crystals of hydroxyethylthiocarbamide hydrochloride, 
OH-CH,CH,’S:C(NH)-NH,,HCl, are deposited; attempts to con- 
vert this substance into dihydroamidothiazole were unsuccessful. 

Ethylenedithiocarbamide hydrobromide is formed when ethylene 
bromide (1 mol.) is treated with thiocarbamide (1 mol.). The free 
base, C,HS.N,, prepared by digesting the salt with silver oxide, 
forms grey crystals, and is readily soluble in water, alcohol, ether, and 
acids. 

Dimethylthiazole is completely decomposed on treatment with 
sodium in alcoholic solution, the products being ethylamine and 
propyl mercaptan; other reducing agents, such as zine and hydro- 
chloric acid, zinc-dust and acetic acid, have no action on dimethyl- 
thiazole. 

Phenylmethylthiazqle is not acted on by sodium and alcohol, or 
by concentrated ammonia at 280°. 

An orange-yellow compound is. formed when amidothiazole hydro- 
chloride is treated with sudium nitrite in well-cooled aqueous solution; 

this substance is doubtless either diazothiazole hydrate or nitroso- 
imidothiazoline, as is shown by its behaviour with halogen acids, but 
it was not analysed on account of its instability. 
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S-CCl 

u-Chlorothiazole, OH: cH> is obtained when a concentrated 
solution of amidothiazole hydrate is treated with the theoretical 
quantity of sodium nitrite in the cold and then boiled with excess of 
concentrated hydrochloric acid. It is a colourless oil, specifically 
heavier than water, boils at 144—144°5°, and is readily volatile with 
steam; it is only sparingly soluble in water, but miscible with alcohol 
and ether in all proportions. It dissolves freely in concentrated 
mineral acids, but its salts are very unstable. The platinochloride, 
(C;H,NSCl).,H,PtCl, is a yellow, crystalline, unstable compound, 
sparingly soluble in alcohol. 

u-Bromothiazole, C;H,SNBr, prepared in like manner, is a colourless 
liquid, boils at 171°, and is very similar to the corresponding chloro- 
derivative in all respects. The platinochloride, (C;H,SNBr)2,H,PtCl,, 
is unstable, and melts at 197° with decomposition. The correspond- 
ing iodo-derivative could not be obtained; the chloro- and bromo- 
compounds just described are readily acted on by zinc-dust and acetic 
acid, being converted into thiazole. 

Phenyldiazothiazole hydrate, or  phenylnitrosoimidothiazoline, 
C,H,N;SO, can be obtained by treating phenylamidothiazole hydro- 
bromide with sodium nitrite in aqueous solution; it is a yellow, 
unstable compound, and is decomposed by boiling hydrochloric acid, 
yielding benzoic acid. 

Phenylhyd OR mn ee oe 

nylhydroxychlorothiazole, bv P CPh> , is formed in smal 
quantity when phenylhydroxythiazole is melted with phosphorus 
pentachloride, but the principal product is a substance melting at 98°, 
the nature of which could not be determined; phenylchlorhydroxy- 
thiazole separates from ether in yellowish crystals, melts at 206°, and 
is soluble in soda. 

When carbaminethiacetophenone, COPh°CH,’S-CO-NH,, an inter- 
mediate product obtained in the preparation of phenylhydroxythi- 
azole from acetophenone thiocyana‘«. is oxidised with boiling dilute 
nitric acid, it is converted into a yelluw, crystalline compound melting 
at 75°; this substance has the composition oone and its constitu- 


S 
tion is probably expressed by the formula ‘ 
_ , bu:CPh” 


F, 8. K. 


Pheno-2'-methylmetadiazine (2’.Methylquinazoline). By A. 
Biscuuer (Ber., 24, 506—508).—By the action of alcoholic ammonia 
at 100° on acetylorthamidobenzaldehyde, the following reaction takes 
place :— 
NH-CO-Me N— CMe 
CHi<na y+ NH =OH<h M+ 2HL0, 

pheno-2’-methylmetadiazine being formed. The oily product is dis- 
tilled in a current of steam, the distillate extracted with ether, and the 
ethereal solution evaporated and fractionated. Pheno-2'-methylmeta- 
diazine distils at 235° under 713 mm. pressure, solidifies after a time, 
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and then melts at 35°5°. It is hygroscopic, and forms a crystalline 
hydrochloride, C,H,N,,HCl, and a yellow, crystalline platinochloride, 
(C,H,N2)2,H,PtCl,. ‘The above reaction is quite general, and is being 
thoroughly investigated. H. G. C, 


Action of Orthodiamines on Orthaldehydobenzoic Acids. 
By A. Bistrzycxt (Ber., 24, 627—630; compare Abstr., 1890, 969). 
—Toluy leneamidinedimethy loxybenzenylcarboaylic acid, 


C.H.Me<S > 0.0,H,(OMe),COOH, 


is formed when opianic acid (2 mols.) is boiled with metaparatoluy]l- 
enediamine (1 mol.) in 80 per cent. alcoholic solution. It crystallises 
from 80 per cent. acetic acid in small, colourless needles, melts and 
decomposes at about 234° when quickly heated, and is readily soluble 
in hot glacial acetic acid, but only moderately in chloroform, 
very sparingly in alcohol, and is almost insoluble in ether and light 
etroleum ; it dissolves freely in dilute mineral acids and in alkalis. 
he calcium salt, (Ci;;HisN,0,).Ca, is only sparingly soluble in hot 
water. 
' Bromotoluyleneamidinedimethoxybenzenylcarboxylic acid, 


C,,;H,,N.0,Br, 
prepared from opianic acid and metabromometaparatoluylenediamine 
in like manner, crystallises from alcohol in small, flat, colourless 
needles, melts at 240° with decomposition, and resembles the pre- 
ceding compound in genéral behaviour, but is more sparingly 


soluble. 
(-HMe'N.CO , is formed 


N C-C,H,(OMe), 

when toluyleneamidinedimethoxybenzenylorthovarboxylic acid is 
boiled with acetic anhydride. It crystallises from benzene or alcohol 
in slender, yellow needles, melts at 228° with decomposition and pre- 
vious softening, and is readily soluble in hot benzene, alcohol, glacial 
acetic acid, chloroform, and acetone, but only sparingly in ether, and 
insoluble in light petroleam; its solution in benzene shows a green 
fluorescence. It dissolves in concentrated sulphuric acid with an 
orange coloration, but on adding water, and heating, the solution 


becomes colourless. F. 8. K. 


Relations of the Eurhodines to the Indulines and Saf- 
franines. By F. Kenrmann and J. Messinaer (Ber., 24, 584—592 ; 
compare Abstr., 1890, 1265).—Rosindone is obtained by mixing 
hydroxynaphthaquinone and phenylorthophenylenediawine dissolved 
in molecular proportion in alcohol at the ordinary temperature ; it melts 
at 261—262", aud is identical with the compound obtained by O. 
Fischer and E, Hepp from rosinduline (Abstr., 1890, 908). The 
authors propose to term the ketoinduline derivatives ‘‘ indulones,” so 
us to avoid confusion with the ketoindene derivatives; “ rosindone ” 
of Fischer and Hepp would, therefore, become the “ rosindulone” or 
“i gianna corresponding with rosinduline or naphthaphen- 
induline, 


Toluylenedimethoxyphthalamidone, 
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- Rosinduline is prepared in a similar manner to the indulone, by 
heating hydroxynaphthaquinonimide and _phenylorthophenylene- 
diaraine with alcohol and a little glacial acetic acid at 100° under 
pressure; the yield is 40—60 per cent. of the quinonimide taken. 
It is suggested that the salts of rosinduline are derived from an 
unstable ammonium base with the formula 


N H,°C Niatteon (OH) >C.Hy ; 

this would account for their similarity in properties to the saffranines. 
5 46 a“ 

Chlorhydrozyphenindulone, OH-C§HOCI<N p,>CsHi, prepared 


2 
from chlorodihydroxyquinone and _ phenylorthophenylenediamine, 
crystallises from glacial acetic acid in chocolate-coloured, highly 
lustrous plates, melts at 270—272° with decomposition, and is 
sparingly soluble in ordinary media, but dissolves in sulphuric acid 
with a green colour, and is precipitated unchanged on dilution; the 
solution in dilute soda or concentrated ammonia is red, The benzoyl 
derivative crystallises from alcohol in bronze, lustrous, concentrically 
grouped needles melting at 234—235°, j 


5 6 3 4. Lon. 
Hydroxythymophenindulone, OH'C.MePrO€y_ >C.Hy, obtained 


2 
from dihydroxythymoquinone and phenylorthophenylenediamine, crys; 
tallises from alcohol in ruby-red plates and prisme, melts at 174—175°, 
and gives an olive-green colour with sulphuric acid, No other con- 
densation product could be detected. : J. B. T. 


A New Class of Fluorescent Colouring Matters of the 
Quinoxaline Series. By O. Fiscurr (Ber., 24, 719—723).—When 
orthamidoditolylamine is fused with benzoin, 2 niols, of water are 
eliminated, and a dihydroquinoxaline derivative of the following 


constitution formed :— ahd 
N h 
CcHyMe<y ((,H,)CHPh’ 


The reaction is a general one, and all the dihydroquinoxaline 
derivatives thus obtained are colouring matters with a yellowish- or 
brownish-green fluorescence, whilst the corresponding simple quin- 
oxalines have no similar properties. 

N—CPh 


Diphenyldihydroquinozaline, CoH -GHPh’ is prepared by heat- 


ing orthodiamidobenzene and benzoin, in molecular proportions, in a 
sealed tube at 170° for three hours, as in the presence of air la 

quantities of diphenylquinoxaline are formed, It crystallises in thick, 
dark-yellow, prismatic crystals, certain faces of which reflect a 
beautiful, green light, melts at 148—149°, and is readily soluble in 
benzene and hot alcohol, sparingly in ether and light petroleum, 
insoluble in water ; the solutions in ether and benzene show a beauti- 
ful, yellowish-green fluorescence, and colour paper an intense yellow. 
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lt is a feeble base, forming orange-red salts, which are dissociated by 
water, distils unchanged in small quantities, and is oxidised by ferric 
chloride to dipheny]quinoxaline. 

N OPh 


Diphenyltolyltoludihydroquinoxaline, CHMe<n ic H,)-CHPh’ 
7 7 


obtained by heating orthamidoditolylamine and benzoin, in 
molecular proportion, at 18° for several hours; it crystallises from 
light petroleum in pale-yellow, thick prisms, certain faces of which 
have a green reflex. Its solubility and fluorescence are the same as 
with the diphenyl! derivative, but it dissolves in mineral acids with a 
magenta colour. The formula C,H.,N. has been confirmed by a 
determination of the molecular weight by Raoult’s method. 
Dipheny]-1 : 3: 4-triamidobenzene (Abstr., 1890, 614) reacts with 
benzene at 160°, forming a yellow, fluorescent compound, having the 


N= 
constitutional formula NHPhGH.<y 5, dinrp 


from absolute alcohol in beautiful, greenish-yellow, lustrous plates, 
melts at 223°, and is readily soluble in benzene and chloroform, 
sparingly in alcohol, ether, and light petroleum, the yellow solutions 
showing a deep green fluorescence. Its salts have a pink colour, 
8-Phenylorthonaphthylenediamine also yields a similar colouring 
matter with benzoin at 200°, which crystallises from alcohol in deep- 
yellow plates or needles, melts at 163—164°, is readily soluble in 
ether and benzene, but only sparingly in alcohol and light petroleum, 
the solutions having a greenish-yellow fluorescence. It yields deep- 
red salts, which are decomposed by water. It has the constitutional 


N—CPh 
formula CwHs<y pp-GHPh’ H. G. C. 


Alkaloids of Belladonna. By O. Hesse (Annalen, 261, 87—107; 
compare this yol., p. 228).—Atropamine, C,,H,,NO,, is easily isolated 
from the roots of Atropa belladonna by dissolving the crude mixture 
of alkaloids in acetic acid, and adding sodium chloride to the solution 
until a permanent turbidity is produced, when atropamine hydro- 
chloride is deposited in crystals. The free base is obtained in the 
form of a colourless, semi-solid resin, when the pure hydrochloride is 
decomposed with ammonia, the base extracted with ether, the ethereal 
solution washed with ammonia and water consecutively, and then 
evaporated over sulphuric acid; it is very readily soluble in benzene, 
but only sparingly in light petroleum and water. Its alcoholic solu- 
tion has a bitter taste, and turns red litmus-paper blue, but is without 
action on phenolphthalein-paper. The hydrochloride, C,,H.,NO,.,HCI, 
crystallises from boiling water in colourless plates, melts at 236°, and 
is moderately easily soluble in hot water, but only sparingly in 
alcohol and acetone, and insoluble in ether. The platinochloride, 
(C,;H,,N O,)2,H,PtCl,, forms small, reddish-yellow needles, and is only 
sparingly soluble in cold water. The aurochloride, C;;H.,NO,,HAuCI,, 
crystallises in small, lustrous plates melting at 112°. The mercuro- 
chloride forms small, colourless plates, and is moderately easily soluble 
in boiling water. The hydrobrumide, C,,;H,,NO,,HBr, crystallises in 


is 


h? it crystallises 
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colourless plates, melts at 230°, and is readily soluble in hot water. 
The hydricdide, nitrate, normal sulphate, and picrate are crystalline. 

When atropamine is dissolved in cvid concentrated sulphuric acid, or 
boiled with barium hydroxide or dilute hydrochloric acid, or when its 
hydrochloride is moistened with hydrochloric acid and exposed to 
sunlight, it is converted into belladonnine, C,,H,,NO,, an alkaloid 
which has been previously investigated by Kraut (Abstr., 1880, 410), 
Merling (Abstr., 1884, 1055), Ladenburg and Roth (Abstr., 1884, 
761), and others. On prolonged boiling with alcoholic barium hydr- 
oxide or with moderately concentrated hydrochloric acid, atropamine 
is decomposed into a volatile base and various acids, amongst which 
is @-isatropic acid (m. p. 239°). The volatile base seems to be 
identical with pseudotropine ; it is a crystalline, deliquescent com- 
pound, very readily soluble in alcohol and water, but very sparingly 
in ether. The platinochloride, (C;HisNO).,H,PtCl, melts at 186° with 
decomposition, and differs in crystalline form from the corresponding 
salt of tropine; the aurochloride crystallises in plates, and melts at 
195—198° with decomposition. 

When atropamine is heated at 100° with fuming hydrochloric acid, 
it yields atropic acid (m. p. 107°), identical with the compound 
obtained from atropine under the same conditions. 

The author’s experiments show that atropamine stands in the same 
relationship to hyoscine that apoatropine does to atropine. 

F. 8. K. 


Tropinic Acid and Oxidation Products of Dextro- and Levo- 
ecgonine and of Tropine. By C. Linpermann (Ber., 24, 606—617 ; 
compare Abstr., 1890, 1449).—-The acid C,H,,NO;, obtained by the 
oxidation of levo-ecognine, is termed ecgonic acid, and is much more 
soluble in water than tropinic acid ; it is levorotatory, [a]p = —43°2°, 
and is also formed, together with tropinic acid, by the oxidation of 
dextro-ecgonine and of tropigenine. On oxidising tropine, optically 
inactive trupinic acid is obtained, together with a compound which 
exhibits all the properties of ecgonic acid, except that it melts at 90° 
instead of at 117°; this may, however, be due to the presence of some 
impurity. Hthyl ecgonate, C,H, EtNQ,, is a colourless, viscid liquid. 

Tropinic acid is bibasic ; -its rotatory power is [a]p = +14°8°; the 
silver salt is not well adapted for analysis; the cupric salt, obtained 
by crystallisation from water, has the formula C,H,,.NO,CuOH; on 
heating this for some time at 165—170°, a molecule of water is 
eliminated, and the normul salt, CsH,NO,Cu, remains as a pale-blue 
powder. Methyl tropinate, C,H,Me,NO,, and ethyl tropinate, 
C,H, Et,NO,, are colourless, viscid liquids, insoluble in water. 

These results point to the incorrectness of Ladenburg’s formula for 
tropine, and of Einhorn’s formula for ecgonine, since each of these 
has only one side chain linked to the pyridine nucleus; the author 
adopts Merling’s formule for this group of compounds, the relative 
position of the side chains being as yet undetermined :-— 


CH-OH CH CH. 

C;NH ; CNH ; C,NH,M *; 
5 oMe< be, 5. oMe<tt NN. 8 “<bu, 
Tropine. Tropidine, Hydrotropidine. 
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H-OH 
C,NH,.M ; C;5NH 
Sika <tr. ‘COOH’ ~ ate<fi COOH" 
Ecgonine. Anhydroecgonine. 


Eegonic acid is probably an yr gy i ee to opianic 
acid, and may have the formula ONE.<OH a H) ~ PO, 
J. B. T. 


Cytisine. By A. Parrari (Ber., 24, 634—640; compare this vol., 
p. 231, and Buchkaand Magalhaés, this vol., p. 587). Cytisine melts at 
152—153° (uncorr.) and can be crystallised from hot chloroform ; when 
treated with hydriodic acid, it does not yield methyl iodide; its mole- 
cular weight was determined, in aqueous solution, by Raoult’s method, 
with results agreeing well with the molecular formula C,,H,,N,O. The 
hydrobromide, C,,H,N:0,HBr, crystallises from cold water in small, 
colourless needles, containing 1 mol. H,O0. The hydriodide with 1 mol. 
H,0, nitrate, C,,H,,N,0, HNO, + H,0, and sulphate, (C,,H,N,O),, H,SO, 
+ H,0, crystallise in colourless needles. The methiodide, C,,H,,N,0,Mel, 
repared by heating cytisine with methyl iodide at 100°, crystallises 
from dilute alcohol in needles containing 2 mols. H,O, and is readily 
soluble in water. The ethiodide,C,,H,N.O,EtI, separates from alcoholic 
ether in almost colourless crystals. When cytisine is oxidised with 
alkaline potassium permanganate, ammonia is evolved; under the same 
conditions, themethiodide is decomposed with evolution of methylamine. 
A direct comparison of ulexine, prepared from the seeds of Ulex 
europeus, with cytisine proved that the two compounds are identical 
(compare Gerrard and Symons, this vol., p. 334), F. S. K. 


Cytisine. By K. Bucaxa and A. Macatnafs (Ber., 24, 674—680 ; 
compare preceding abstract).—Measurements of the electrical con- 
ductivity of aqueous solutions of cytisine showed that it is only a 
feeble base. 

Methylcytisine hydriodide (cytisine methiodide), C,.Hi.N,0, HI, melts at 
253°5°, and is decomposed by hot potash yielding methylcytisine; 
this base separates from chloroform in crystals and melts at 245°. 
The hydrochloride, C\zH\.N,O,2HCI + 14H,0, forms colourless crystals, 
melts at 249—250°, and is readily soluble in water. The awrochloride, 
CH, sN,0O,HAuCl,, is a yellow, crystalline compound melting at 
196 

Acety yleytisine, C,;H\N,0:, prepared by heating cytisine with acetic 
anhydride, separates from alcohol in almost colourless crystals, melts 
at 208°, and is decomposed by alkalis. 

Nitrosocytisine, Cy,H,3N;02, is obtained when an aqueous solution of 
cytisine hydrochloride is treated with sodium nitrite in the cold; it 
crystallises in colourless needles, melts at 174°, and gives Liebermann’s 
reaction very distinctly. 

The authors compared several derivatives of cytisine with the 
corresponding derivatives of ulexine, prepared from the seeds of Ulex 
europeus ; the result of the comparison was in favour of the identity 
of the two bases, but, on the other hand, when ulexine is heated with 
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methyl iodide, it yields a compound melting at 290°, whereas cytisine 
methiodide melts at 253°5°. F, 8. K. 


Aspe ,»& Vegetable Hematin. By G. Linossier (Compt. 
rend., 112, 489—492).—The spores of Aspergillus niger, when treated 
with very dilute ammonia, yield a dark-coloured solution from which 
a slight excess of hydrochloric acid throws down aspergillin as a 
black, bulky, flocculent precipitate. When dried over sulphuric 
acid at the ordinary temperature and powdered, it closely resembles 
hematin in appearance, and its general resemblance to this substance 
justifies the name “ vegetable hematin,” although whether the two 
substances have similar functions has yet to be determined. 

Aspergillin is almost insoluble in water, alcohol, and neutral 
solvents, and is insoluble in dilute mineral acids, but dissolves in 
dilute acetic acid. It dissolves easily even in dilute solution of 
alkaline hydroxides, alkaline carbonates, and certain salts which have 
an alkaline reaction such as borax and disodium hydrogen phosphate. 
As in the case of hematin, its ammoniacal solution is precipitated by 
bariam hydroxide. When freshly precipitated, aspergillin forms a 
colloidal semi-solution with water, which is converted into a perfect 
solution by alkalis, but is precipitated by acids and certain neutral 
salts. Heat reduces the solubility in various solvents, and if heated 
for some hours at 180°, it becomes insoluble in alkalis, When-heated 
in presence of air, aspergillin evolves an odour of burnt horn, and, 
like hematin, leaves a residue of ferric oxide. 

Acid solutions are brown (green in thin layers) and alkaline solu- 
tions are reddish-brown ; they exert a general absorption throughout 
the spectrum, increasing in intensity, though not continuously, from 
the red to the violet. An ammoniacal solution seems to undergo no 
change even after prolonged exposure to light. Sodium hyposulphite 
reduces solutions of aspergillin and the product absorbs oxygen with 
great energy when exposed to air, the colour very rapidly changing 
back from golden-yellow to brown. é. H. B, 
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Effect of Certain Organic Acids on the Digestion of Proteids. 
By A. Srurzer (Landw. Versuchs-Stat., 38, 257—261).—The action 
of hydrochloric and various organic acids on the digestion of proteids 
by pepsin has been carefully studied, the substance experimented on 
being cotton-seed meal; three different strengths of acid solution 
were ge ap namely, 0°05, 0°l, and 0°20 per cent. The relative 
activities of acid of 01 per cent. as calculated on the amount of 
dissolved nitrogen was as follows:—Hydrochloric, 62; formic, 30 ; 
acetic, 7; propionic, 1; butyric, 7; lactic, 39; malic, 33; tartaric, 
34; citric, 27. E. W. P. : 
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Effect of Salt on Digestion. By A. Srurzer (Landw. Versuchs- 
Stat., 38, 262—267).—The effects of sodium chloride on digestion 
known hitherto are, solution of albumin in aqueous liquids, increased 
excretion of stomach juices (pepsin), and the increased rapidity of the 
diffusion of liquids. ‘lhe questions which the author strives to answer 
are: Will pepsin dissolve as much albumin when sodium chloride is 
present as when it is absent; and has sodiam chloride a specific action on 
the pepsin, or on the hydrochloric acid, or on both? The solutions 
employed were: (1) water; (2) water and sodium chloride; (3) water 
and hydrochloric acid ; (4) water, sodium chloride, and hydrochloric 
avid; (5) acidified stomach juice; (6) sodium chloride. The 
material acted on was cotton-seed meal soaked in chloroform-water, 
the temperature 40°, the time 30 minutes. Results: Salt alone has 
no appreciable action. Hydrochloric acid even in 0°05 per cent. 
solution has a very considerable solvent power, provided sodium 
chloride be present to the extent of only 0°25 per cent. Increase of 
sodium chloride means decrease of solvent action; increase of acid to 
0°2 per cent. with small amount of salt, 0°25 per cent., is accompanied 
by increase of solvent power (53~—71), but 1 per cent. of sodium 
chloride hinders the action of the acid. 1 per cent. of salt causes 
pepsin to dissolve more albumin than 0°25 or 0-5 per cent. of sodium 
chloride in the presence of acid. Pepsin solutions with salt added 
are capable of dissolving more albumin than when salt is absent ; the 
most advantageous conditions under which salt acts are when 0°05 
or 0°10 per cent. of hydrochloric acid is present. E. W. P. 


Influence of Heat on the Digestibility of Fodder. By 
A. Srurzer (Land. Versuchs-Stat., 38, 267—276)—Wheaten bran: 
A temperature of 100° reduces the solubility of the proteids; hydro- 
chlorie acid (without pepsin) has scarcely any action on boiled bran, 
whilst on bran heated in the dry state to 98°, its action is but slightly 
reduced. With reference to bread and meal, it appears that the 
process of baking the flour has but a small effeet on the digestibility 
of the nitrogenous matter, this being rendered slightly less soluble, 
the proteids of the crust of bread being less digestible than those of 
the crumb. Hydrochloric acid readily dissolves the proteids of flour, 
but is almost without action on those contained in bread; whilst 
water alone dissolves four times the amount out of meal that it does 
out of bread. : 

The proteids of earth-nut cake become less soluble in water after 
having been exposed to a moist or dry heat. Hydrochloric acid 
(0°05 per cent.) has no solvent power on this meal when it has been 
boiled with water, but a dry heat has no influence on the solubility of 
the proteids. Dry or moist heat reduces the solubility in acid 
stomach juice. From these experiments, it would appear that fodders 
are not rendered more digestible by heat as regards the proteid 
matter, but possibly may be so as regards the cellulose. —— 

Influence of Oil or Fat on the Digestibility of Proteids. By 
A. Srurzer (Landw. Versuchs-Stat., 38, 277—279).—The presence of 
fat or.oil in fodders (cocoa-nut cake, &c.) appears to have but a very 
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slight reducing action on the solubility of proteids in water or hydro- 
chloric acid (without pepsin), and the differences observed when 
pressed and unpressed meals are submitted to the sulvent action of 
pepsin are so slight, that the author considers that these differences 
must be attributed to errors of observation. E. W. P. 


Effect of Increasing the Proteids in Food Rations of Grown 
Animals. By E. Kern and H. Warrensera (Bied. Centr., 1891, 
77—87).—The experiments described were conducted in the year 
1879, and consisted in feeding two 34-year-old sheep with an ordinary 
ration of hay and crushed barley, and in addition, during the first 
three periods (July 14—Sept. 24), with increasing quantities of 
proteid in the form of conglutin (70—210 grams), and in the follow- 
ing two periods (Sept. 15—Oct. 25) with decreasing quantities in 
the form of flesh meal (152—76 grams) from which all fat had been 
removed. The sheep were kept in Pettenkofer’s respiration appara- 
tus, and all excretion products were collected and measured. 

The mean daily growths of crude wool were in the one case 11°33 
grams, in the other 13°71; a table of digestion coefficients during all 
periods is given, and it is pointed out that the sum of the amounts of 
crude fibre and of non-nitrogenous extractive matters digested closely 
approaches to the amount of non-nitrogenous extractive in the original 
food. Period I, extractive in food, 472 grams; digested food fibre, 
141 grams; digested extractive, 324 = 465 grams. Do. do. sheep IT, 
473 grams. In Period V, the results are respectively 459, 447°8, 455. 

The percentage of hippuric acid was lowered as the proteids in the 
food were increased, but resumed its original quantity during the 

riods when the proteids were decreased ; there was also an increase 
in flesh with increase of proteids ingested. 

As regards products of respiration during Period I (no extra nitro- 
gen), there was expired 727°4 grams of carbonic anhydride, of which 
564 per cent. was produced during the day—this quantity rose as 
the food increased in richness ; and in Period IV, we find 815°7 grams. 
of carbonic anhydride expired, of which 56°6 per cent. appeared in 
the day-time. Finally, during the last period, when all additional 
nitrogen was withdrawn, the total carbonic anhydride was 676:0 
grams, of which 56°7 per cent. was obtained during the day. 

Although the results were not as satisfactory as could have been 
desired, yet the authors consider that an increase of proteids in food 
is accompanied by a decrease in the excretion-of methane. Other 
points examined, such as the formation of fat and flesh from a known 
quantity of proteids, have not led to any satisfactory 4 ‘ 

Oxygen in the Blood of Animals at Great Altitudes. By 
Viautr (Compt. rend., 112, 295—-298).—The. author has previously 
found that one of the first effects produced on animals which. are trans- 
ferred to great altitudes from the low levels to which they are accus- 
tomed is a considerable incréase in the number of red corpuscles in the 
blood. He has now determined, at the place, the quantity of oxygen 
in tie blood of animals on the upper slopes of the Cordilleras. Sheep, 
at a height of 4392 metres, and a pressure of 450 mm., gave 13°16 c.c. 
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and 13:30 c.c. of oxygen per 100 cc. of blood. A dog, at a height of 
3724 metres, and a pressure of 485 mm., gave 18°26 cc. of oxygen 
per 100 c.c. The maximum absorptive power of the blood in these 
three cases was 16°0, 17°0, and 25 c.c. respectively. Similar results 
were obtained at the summit of the Pic du Midi, and it follows that 
at great altitudes the proportion of oxygen in the blood of animals is 
practically the same as at low levels. It would seem that the greater 
rarefaction of the oxygen is compensated bv the greater degree of 
subdivision of the red corpuscles and their consequent greater absorp- 
C. 


tive activity. 


Increase in the Quantity of Hemoglobin in the Blood 
according to the Conditions of Existence. By A. Miinrz (Compt. 
rend., 112, 298—301).—Ordinary rabbits were taken from the plain in 
Angust, 1883, and were transferred to the summit of Pic du Midi, ata 
height of 2877 metres, and a pressure of 540 mm. They seemed to 
acclimatise at once, and fed and multiplied in a normal manner. In 
Augast, 1890, some of the rabbits, born on the Pic, and descendants 
of those transported from the plain many generations before, were 
killed, and their blood compared with that of rabbits living on the 
plain :— 

Oxygen 
Solids Tron in absorbed 
Sp. gr. percent. 100 grams. by 100e.c. 
Rabbits from Pic du Midi 1060°'1 21°88 70°2mgr. 17:28 cc. 
Rabbits from the plain... 10462 15°75 403 ,, 9°56 ,, 


It follows that, after many generations, the blood of animals living 
at great altitudes becomes richer in hemoglobin, and thus acquires a 
greater absorptive power which compensates for the rarefaction of the 
oxygen. 

FF testa, however, that a comparatively short time is required to 
bring about this change. The blood of sheep grazing at a height of 
2300—2700 metres, to which they had been transferred from the 
plain six weeks before, was compared with that of similar sheep that 


had remained iv the valley :— 
Oxygen 
Solid matter Tron in absorbed 
Sp. gr. percent. 100 grams. by 100 c.c. 


Sheep on the moun- 
tain 1053-2 18:19 60°4 mgr. 17°47 c.c. 


Sheep in the valley 1038°0 13°58 325 _,, 7°32 ,, 


The blood undergoes the same change in the process of fatten- 
ing :— 


Solid matter Iron in Oxygen absorbed. 
Sp. gr. per cent. 100 grams. 
Fat sheep 10580 20°33 57-0 mgr. 
Ordinary sheep. 1038°0 1360 330 ,, 


Effect of Medicines, and especially of Valerian Extract, on 
the Destruction of Dextrose in the Blood. By L. Burrs (Compt.: 
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rend. 112, 347—350).—The dextrose was estimated by the fermenta- 
tion method with the use of a mercurial pump (Quinquaud and 
Gréhant). Sodium hydrogen carbonate or morphine retards the 
destruction of dextrose in the blood, but curarine accelerates it. 
Valerian extract retards the destruction very considerably when 
added to freshly-drawn blood, and. also when injected into the left 
femoral vein of a dog. C. H. B. 


Isolation of the Glycolitic Ferment of the Blood. By R. 
Lépine and Barra (Compt. rend., 112, 411—412).—Fresh dog’s 
blood was defibrinated and placed in a powerful centrifugal machine ; 
the serum thus separated was found to have very little glycolytic 
power. The separated corpuscles were treated with a volume of salt 
water equal to the original serum, and the process of separation was 
repeated ; the salt solution contained much less albumin than the 
serum, but its glycolytic power was much greater. A second treat- 
ment with salt water gave a liquid with very little albumin, but with 
still greater glycolytic power. It follows, therefore, that the destruc- 
tion of glucose is not due, as Arnaud has supposed, to some action of 
living blood albumin ; the results point, in fact, to the existence of a 
soluble ferment. C. H. B. 


Human Chyle and Lymph. By I. Munk and A. Rosenstgin 
(Virchow’s Archiv, 123, 230—279).—In the present research, a 
female patient, 18 years of age, suffering from elephantiasis of the 
left leg, was the subject of numerous observations. At varying 
periods, fistulous communications between the swollen lymphatics 
and the exterior were spontaneously established, and the lymph which 
escaped was collected. It was clear under ordinary circumstances, 
but after a fatty meal was milky, or, in other words, consisted of 
chyle; this was, no doubt, due to the insufficiency of the valves of the 
larger lymphatic channels. Previous cases in which it has been 
possible to collect human chyle or lymph are alluded to; this case 
seems, however, to be the first.in which it has been possible to 
contrast the properties of the lymph and chyle of the same individual. 
Observations such as these are also more valuable than those per- 
formed on animals, as the period of observation can be more prolonged: 
than in those cases. 

The quantities of material available was very large, about 130 
grams of chyle being collected per hour during digestion, and about 
half that quantity of lymph during periods of inanition. By availing 
themselves of religious fast days, the observers were able to make 
observations on the fluid collected throughout long periods (18 to 20 
hours) of abstinence, and to compare it with that obtained in periods 
during which various diets were administered. 

Hunger-lymph, collected at least 12 hours aftera meal, is an almost 
clear, yellowish fluid, of alkaline reaction, of sp. gr. 1:016 to 1-023, 
faint odour, and saline taste. On standing, it coagulates, the clot, 
consisting of fibrin and varying numbers of leucocytes. 

Red blood-corpuscles and free hemoglobin were absent on all occas * 
sions but one, which occurred during a menstrual period, The 
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lymph-serum contained 94 to 96 per cent. of water, and of the solids, 
albumin was the most abundant constituent. The following numbers. 
were obtained in two analyses :— 


II. 
3°544 
2°489 
1:055 
1:24 


The amount of extractive nitrogen was 0135 per cent. The 
ethereal extract (fat, lecithin, and cholesterol) was 0°06 to 0°063 per 
cent. The alkalinity in terms of sodium carbonate was 0°152 to 
0°183 per cent. In normal lymph, it is probably higher, as acids are 
formed during coagulation. 

Chyle collected during digestion periods is milky two hours after the 
meal, and more markedly so three hours after. Fat droplets are scanty, 
the fat being present in the finest molecular state of subdivision. After 
a diet containing little fat, the percentage in the chyle is from 2 to 3 per 
eent. After a fatty meal, it rises to 4 or 5 per cent. The amount of 
water sinks in a corresponding degree. When the fistula was open, 
about 60 per cent. of the fat given was recovered in the chyle during 
the 13 hours following a meal. A comparatively small fraction must 
therefore have entered the blood stream, or been saponified, or escaped 
with the feces. The fact that little entered the blood stream was 
confirmed by analysis ; during both hunger and digestion, the ethereal 
extract of the blood was approximately 0°17 per cent., if the fistula 
was open; whereas, during fat digestion, when the fistula was 
closed, the percentage rose to 0°43. From this it was judged that an 
examination of the chyle at repeated intervals after a meal would 
give a correct measure of the rate of absorption. Zawilski (Arbeiten 
physiol. Anstalt Leipzig, 1876, 147) stated that in dogs the absorp- 
tion of fat began two hours, and reached its maximum about 10 
hours, after a meal. In the present research, it was judged advisable 
to make experiments with different varieties of fat. 

Olive oil, to which 6°4 per cent. of free oleic acid was added, was 
taken as an instance of fluid fat. The chyle was anulysed hourly. 
About 60 per cent. was recovered in 13 hours. Absorption began, as 
indicated by the rise in the percentage of fat in the chyle, between 
two and three hours, and reached a maximum from four to six hours, 
after the meal. The fat separated from the chyle had the characters 
of the fat in the food, except that it contained only 2°4 per cent. of 
free oleic acid. The soaps in the chyle corresponded with about 
4 per cent. of the fat given. About one-fourteenth of the ethereai 
extract consisted of lecithin, and one-fourteenth of cholesterol. The 
proportion of lecithin : cholesterol : fat = 1:1:12. Hoppe-Seyler, in 
a case of chylo-thorax, gives the proportion 1 : 1°6 : 96; Hasebroek, 
in a case of chylo-pericardium, as 1 : 1‘9 : 6°] (Abstr., 1888, 736). 

Other researches were similarly made with mutton suet; about 
55 per cent. was recovered in the chyle. The maximum was reached 
in the fifth hour, but the percentage of fat in the chyle remained 
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high until the eighth hour after the meal, or about two hours longer 
than in the case of olive oil. . 

Fatty acids were then given, pure erucic acid being selected. 
About 45 per cent. of this was recovered in the chyle, not, however, 
as the free acid, but in the form of the glyceride, erucin; the syn- 
thesis probably occurs in the epithelial cells of the intestinal mucous 
membrane; only a trace of soap was found in the chyle. 

Lastly, spermaceti was given ; again the chyle had the usnal milky 
appearance. The fat appears to be broken up in the intestine into 
palmitic acid and cetyl alcohol; the former is absorbed, about 15 per 
cent. being recoverable in the chyle. It is not, however, absorbed 
as the free acid, but appears in the chyle as palmitin, the synthesis 
with glycerol occurring as before in the epithelial cells. This experi- 
ment thus furnishes the key to the modus operandi of the fact so often 
previously observed, namely, that animals will lay on normal fat even 
when fed on spermaceti and other unusual forms of fat. In experi- 
ments on dogs, even more spermaceti is absorbed than in man. 

W. D. H. 

Synthesis of Fatty Acids in the Animal Organism. By 
Waxtuer (Chem. Centr., 1891, i, 189—190; Centr. Physiol., 4, 590— 
591).—The author's experiments, the results of which support Munk’s 
views, were made with dogs, some of which were fed on egg albumin 
and starch, whilst others had fatty acids in addition to this food, and 
the results showed that the lymph of the former contained very 
little either of fatty acids or fats, whereas the lymph from the 
latter contained little fatty acids but much fat, and since the 
mucous membrane of the stomach did not in any case coutain any 
large amount of fats or fatty acids, whilst, on the other hand, that of 
the intestinal canal contained very considerable quantities of fat, the 
wuthor concludes that it is here that the fats are synthetically 
formed from the fatty acids. 

The author also found in the intestinal canal a crystalline sub- 
stance, soluble in ether, which contains lecithin. The amount of 
lecithin found in the stomach and canal was too small to account for 
the glycerol in the fat formed. J. W. L. 


Butter Fat. By M. Scuropr and O. Henzoup (Landw. Versuchs- 
Stat., 38, 349—371).—The object of the experiments was to ascertain 
the variations in the amount of insoluble and of volatile fatty acids in 
butter fat, and the relation of these variations to the period of lacta- 
tion and to the feeding. The experiments, which extended over a 
year, were made with 10 cows (3 varieties). The winter feeding was 
meadow hay (6 to 7°5 kilos.), oat-straw (1'5 to 25 kilos.), beetroot 
(5 kilos.), wheat bran (3 to 4°5 kilos.), cotton cake (1 to 1°5 kilos.), 
and salt (20 grams). The cream was removed from the milk after 
24 hours. The filtered butter fat was kept in well-closed bottles, and 
several samples examined together. Besides estimating the volatile 
and insoluble acids, the behaviour towards iodine and the refractive- 
exponents were observed. The volatile fatty acids were determined 
in 5 grams of fat by Wollny’s method, and the insoluble fatty acids 
by Hehner’s method (also in 5 grams). The amcunt of acid found is 
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expressed in c.c. of decinormal alkali; the “iodine numbers” are 
grams of iodine capable of being absorbed by 100 grams of fat. With 
regard to the volatile fatty acids, the results confirm those obtained 
by Nilson (Bied. Centr., 18, 171); the amount depends on the 
period of lactation and not on the feeding. The amount of olein 
also depends on the period of lactation. The refractive exponent 
is a fairly constant number. Leaving out of account the four days 
subsequent to calving, the numbers vary as follows: volatile fatty 
acids, 21°70 to 3433; iodine number, 27°38 to 43°46; refractive 
exponent, 1°458 to 1463. The results are given in tables. The 
amount of volatile fatty acids is greatest about two months after 
calving, after which it decreases as the period of lactation progresses. 
The amount of olein, on the other hand, increases; and the amount of 
insoluble fatty acids is higher in late than in early periods of lactation. 
(Compare Mayer, Abstr., 1889, 173, and Vieth, this vol., P. a 

. H. M. 


Influence of Alkalis on the Glycogen of the Liver. By E. 
Durourt (Chem. Centr., 1891, 188—189; from Centr. Physiol., 4, 58: 
—590).—The author has made seven parallel experiments, six with 
dogs, and one with a guinea-pig, on the action of sodium hydrogen 
carbonate on the amount of glycogen formed in the liver. The dogs 
were allowed to fast for four days, then fed with meat for 8—15 days, 
the amount being the same for each pair of dogs, and to one of each 
pair 2—5 grams of sodium hydrogen carbonate per day was given in 
addition. ‘The dogs were then killed, and the amount of glycogen 
determined from the difference between the amounts of sugar present 
as such and that obtained after heating with hydrochloric acid. The 
following table gives the results :— 


Dog 1. | Dog 2. | Dog 3. | Dog 4. | Dog 5. [| Dog 6. 


No |With] No |With]| No |With] No |With]| No |With] No With 
alk.| alk. alk. falk.| alk. Jalk.| alk. .| alk. Jalk.| alk. 


Weight in | 
kilograms .. |7 55 9°87|8°5 |7°0 [8° O [6°0 |6°0 [6°8 |6°5 J9'5 
Weight of liver | 
in grams ...| 800} 383 189 192 | 229 [271 | 250 | 230 


Sugar......../1°64 3/61 ‘5 | 2°52 2 49) 3 OL fl °62) 2°16 ]2-93) 2°: 
Glycogen .... {1°39 5°18]1-5 | 1 “60 [0-62) 2° 0-15) 3-78 0-09) 2-33 |) -36) 1-4: 
Total sugar . [2°88 7°91/2°85) 4°30]1- "23 [2 *39) 6 -49 [2 -47| 4°12 22 99) 4-06 
Total sugar per : 
100 of liver. phe here 32) 2°27 ]1- *22 [1 *24/ 2°83 [0-91) 1-64 ]1 °30 


The experiment with guinea-pigs was carried out on similar lines, 
and the result was an increase in the amount of glycogen formed in 
the liver in every instance. J. W. L. 


Urea. By K. A. H. Mérner and J. Ssiquist (Shandinav. Archiv 
Physiol., 2, 433—487).—In view of Schnéder’s hypothesis (Arch. exp. 
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Path. u. Pharm., 15, 364) that the liver cells form urea from ammonium 
salts, it was judged necessary to examine the amounts of urea and 
ammonia excreted in various liver diseases. In cases of cirrhosis, 
syphilis, and cancer of the liver there was an increased amount 
of ammonia, and lessened amount of urea found. The amount of 
extractive nitrogen was in some cases markedly increased, in others 
not. Also in cases where no liver disease was present, an increase 
of ammonia in the urine was sometimes noted; f.r instance, in a 
case of fatty heart, one of pyopneumothorax, and especially in a 
case of tetanus. In a case of ascites and pleurisy, the amount of 
extractive nitrogen was not increased, and the amount of ammonia 
was less than normal. 

The various methods at present in vogue for tl e estimation of urea 
are discussed, and the following new one, ultimately adopted in carry- 
ing out the investigation :— 

5 c.c. of urine is mixed in a flask with 5 c.c. of a saturated 
barium chloride solution, to which 5 per cent. of barium hydroxide 
has been added. To this was added 100 c.c. of a mixture of two 
parts of 97 per cent. alcohol, and one part of ether, and the whole 
allowed to remain in aclosed flask until the next day. The precipitate 
is then filtered off and washed with the alcohol and ether mixture. The 
alcohol and ether are then distilled off from the filtrate (plus wash- 
ings) at 55°. When the volume of the fluid reaches 25 c.c., a little 
water and magnesia are added, and the distillation continued until 
the steam has no longer an alkaline reaction, and the volume of tha 
fluid is 10—15c.c. Some drops of concentrated sulphuric aeid are 
then added, and the whole placed in a flask on the water-bath. The 
nitrogen is estimated by Kjeldahl’s methud, and the amount of urea 
calculated from the nitrogen found. W. D. H. 


Schreiner’s Base (Spermine). By A. Jiircens (Chem. Centr., 
1891, i, 193—194; from Pharm. Zeit. Russ., 29, 726—732).—Owing 
to the uncertainty as to the identity of Pohl’s specimen of this base 
with that of Schreiner, the author has examined both specimens. 

From the genital organs of the steer the author has isolated 
about 0 0003 per cent. of Schreiner’s base, and his results substantiate 
Schreiner’s. He considers that the characteristic odour of semen 
obtained from the aurochloride of the base after treatment with mag- 
nesiam has only a negative value, since the mother liquors, from which 
the phosphate of the base had been separated, gave the same smell 
after like treatment. 

From the spermine, after treatment with magnesium, a derivative 
is obtained which is also present in the testicles, and which must, 
therefore, be already formed in the semen. Pd6hl’s specimens, pre- 
pared during May, June, July, and August, coutained no spermine. 
Ammonium phosphate and ammonia produced no crystalline pre- 
cipitate, auric chloride precipitated an amorphous substance, platinic 
chloride gave cubical and not prismatic crystals. Calculated on the 
dry substance, the author found 54 per cent. of mineral matter and 
43 per cent. of sodiam chloride in a July specimen, in an August 


Specimen 59°35 per cent. of mineral matter and 56°8 per cent. of salt, 
3e2 
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whilst the dry substance contained in the “2 per cent.” solutions 
amounted to 2°2 and 2:1 per cent. respectively, so that of the so-called 
spermine only about 1 per cent. wus present. The biuret reaction 
tor peptone was positive. J. W. L. 


Diastatic Ferment in Urine. By Rosennerc (Chem. Centr., 
1891, i, 185; from Centr. Physiol., 4, 587—588).—The author found 
varying quantities of a diastatic ferment in human urine, the greatest 
quantities occurring a few hours after taking food. The ferment was 
detected both directly and indirectly after extraction with fibrin, by 
adding a little starch paste at the body temperature, and then testing 
for sugar with 5 per cent. potash or by Trémmer’s test. 

Experiments with animals showed that ligaturing the ductus 
Stenoniani only increased the diastatic ferment in the case of herbi- 
vore, not with the carnivore, which only show traces of the ferment 
in the urine. 

Trypsin and fat ferment were never detected in fresh human urine 
or in that of carnivore; in rabbits only when the ductus Wirsungianus 
was ligatured ; with herbivore, after this procedure the diastatic fer- 
ment appeared in the urine. J. W. L. 


Artificial Preparation of Spheroliths of Uric Acid Salts. 
By W. Epstein and A. Nicorarer ( Virchow’s Archiv, 123, 373—376). 
—If some uric acid be dissolved on a microscope slide in a dilute 
alkaline solation, and watched with the microscope, there is, after 
slight conventration, a formation of round particles of urates varying 
in diameter from 2 to 100 w. These are mixed with needles, either 
singly or in bundles. As_ solvenis, sodium hydroxide, potassium 
hydroxide, lithium carbonate, borax, ammonia, and piperazine were 
used; the best results were obtained by using the uric acid sediment 
from human urine. 

With the polarising microscope between crossed Nicols, the spheero- 
liths showed a right-angled, black interference cross, the arms of 
which lay parallel to the polarisation planes of the Nicols, and, con- 
centric with the middle point of this cross, coloured interference 
ripgs were seen. 


Similar spheroliths were obtained with sodium hydrogen cai bon- 
ate, so that they may consist either of acid or normal urates. 
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The interest of snch an observation as bearing on the formation of 
urinary calculi is pointed out. W. D. 4H. 


Pathology of Proteids. By S. Martin (Brit. Med. J., 1, 1891, 
159—161).—Thbe changes in structure that occur in a diseased tissue 
or organ are associated with chemical changes, and it is to certain 
changes in the proteids, the most.abundant constituent of most living 
structures, that attention was chicfly directed in the present re- 
search. 

Although peptones and albumoses are formed in the alimentary 
canal, their presence elsewhere in the body is pathological, as during 
normal absorption they are regenerated into the blood proteids. The 
action of micro-organisms during putrefaction is, first, similar to 
that of pepsin, namely, it forms albumoses and. peptones, but, sub- 
sequently, ptomaines may make their appearance. Putrefaction 
(using the word in the wide sense of the changes due to microbes) is, 
moreover, a frequent factor in pathological processes, and albumoses 
and peptones are poisonous substances. If these poisons are formed 
in decomposing collections of cells, as in abscesses, empyema, phthisis, 
&e., they pass into the lymph and blood-stream, passing ultimately 
from the body by the urine, constituting what is generally termed 
peptonuria, bat which should be more properly. called albumosuria, 
the proteid which is present being deutero-albumose.. Lilustrative 
cases are quoted which show the amount of albumose in the pus and 
in the urine before and after the evacuatiom of the abscess, the albu- 
mose in the urine varying with.the amount of accumulated pus. 

One of the most striking features of. pus-formatiom which is com- 
mon to it and albumose pvuisoning is fever. It is possible that other 
factors have also to be considered ;:thus leucine, often found in pus, 
is a fever producer; alkaloids,.if they do exist,. have yet to be 
isolated. 

In ordinary pus, the agent whieh forms the albumoses is probably 
not an enzyme, but the Staphylococcus. pyogenes aureus ; in tubercle, it 
may be the tubercle bacillus. 

Bat the presence of albumoses in disease cannot always be ascribed 
to micro-organisms, as in glycosuria and osteomalacia. In osteomal- 
acia the diseased bones contain an albumose similar to that excreted 
in the urine, and perhaps due to the rapid breaking down of lowly- 
organised cells. In the puerperal state, the origin of the albumose 
may be the degenerating cells of the hypertrophied uteras which is 
undergoing involution. The origin of albumoses in other cases, such 
as measles, is at present involved in obscurity. W. D. H.. 


Specific Gravity of Blood in Disease. By S. M. Copeman: 
( Brit. Med. J., 1, 1891, 161—163).—The method used differs from 
that of Roy (Abstr., 1887, 608), by the fact that the standard solutions 
of glycerol and water used contained considerable quantities of boro- 
glyceride and magnesium sulphate, and a small! amount of corrosive 
sublimate. These solutions keep perfectly. 

A number of observations on the specific gravity of the blood, in 
cases of disease chiefly of an anemic character, are recorded. It was 
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found that when a rise of density of the blood is produced artificially, 
as by a ligature roand a limb, it is accompanied by a corresponding 
rise in corpuscular richness ; and in cases of disease also, it appears 
that the number of corpuscles is an important factor, if not the most 
important. But in some cases, the specific gravity of the plasma 
must vary also, particularly in one case of pernicious anemia, in 
which the specitic gravity of the entire blood was only as high as that 
of normal plasma. W. D. H. 


Idiosyncrasy of certain Animals with respect to Phenol. By 
ZWAARDEMAKER (Compt. rend., 112, 492—493).—Quantities of phenol 
insufficient to produce any evil effects on dogs and rabbits, throw 
cats and rats into violent convulsions, terminating in death from 
respiratory paralysis. As little as 11 milligrams per kilo. of body 
weight was sufficient to produce slight convulsions in an adult cut. 
This idiosyncrasy is probably due to a peculiar excitability of the 
nervous centres. C. H. B. 


Physiological Action of Thebaine, Narcotine, and their De- 
rivatives. By R. Srockman and D. B. Dorr (Brit. Med. J., 1, 1891, 
157—159).—In continuation of a previous research (Abstr., 1890, 
1178), certain opium alkaloids and some of their derivatives were 
studied, and the results confirm the conclasion previously arrived at, 
that the addition or substitution of certain radicles modifies very 
superficially the original action of the alkaloid. 

Thebaine (vinyl ether of morphine, C,;H,.(C,H;0)NO,, Grimaux) 
in physiological action belongs to the morphine group. It stands, 
however, at its extreme limit, and more closely resembles strychnine 
than morphine; a slight preliminary narcotic stage, observed after 
small doses, stamps it, however, as somewhat different from strych- 
nine. 

Methylthebainium sulphate, (CyH.NO;CH3).SO,, is obtained by ~ 
adding methyl iodide (1 mol.) to thebaine, and decomposing the 
iodide formed with silver sulphate. Its crystals are colourless, and 
freely soluble in water. From experiments on frogs and rabbits, the 
conclusion is drawn that the physiological action of the drug is not 
very different from that of thebaine; its tetanising power is, how- 
ever, diminished, and its paralysing action on cord and motor nerve 
terminations is increased. 

Narcotine, C»2H»3NO;, cotarnine, CyH,NO;, and hydrocotarnine, 
C\.H,sNO;, were also examined. These alsoall belong physiologically 
to the morphine group, their chemical differences altcring their action 
in degree but not in kind. W. D. H. 


Chemistry of Vegetable Physiology and Agriculture. 


Cultivation Products of the Tubercle Bacillus. By E. M. 
Crooxsnank and KE. F. Herrovun (Brit. Med. J/., 1, 1891, 401—403).— 
In cultivations of the tubercle bacillus in glycerol broth, albuminous 
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substances of the nature of albumose and peptone were identified, 
und also a substance which gives the reactions of an alkaloid. The 
latter was, however, obtained in too small a quantity for more than 
a qualitative analysis. Injected into animals, symptoms similar to 


those produced by Koch’s “ tuberculin” were obtained. 
W. D. H. 


Bacterial Decomposition of Cane-sugar with Formation of 
a New Lactic Acia. By F. Scuarpincer (Monatsh., 11, 545—559). 
—See this vol., p. 666. 


Conversion of Starch into Dextrin by the Butyric Ferment. 
By A. Vituters (Compt. rend., 112, 435—457).—See this vol., p. 659. 


Formation and Migration of Carbohydrates in Leaves. By 
W. Savoscunikorr (Chem. Centr., 1891, i, 93—94; from Ber. deut. bot. 
(ess., 8, 233—242).—1. The Migration of the Carbohy:lrates out of the 
Leaves.—The results of the author’s experiments show that the carbo- 
hydrates pass out of the leaves much more quickly when on the plant, 
than when cut off and laid in water; that they pass from the leaves 
the more quickly, the fewer the number of leaves; and that this rate 
depends on the rapidity of growth. In spring and summer all the 
starch disappears in 1—2 days or less, whilst in winter the process 
occupies from 7—14 days. ‘The starch is probably transformed into 
glucose previous to passing out of the leaf, aud the rate at which this 
change takes place depends on the rate at which the soluble produc, 
glucose, passes away. The starch contained in leaves cat off and 
placed in water remains for a week or more unchanged, whilst that 
in leaves on the plant frequently disappears in 12 hours. 

2. Formation of Carbohydrates.—In order to determine the rate of 
formation of carbohydrates in the leaves, the amount actually present 
was determined, and the rate of migration was alluwed for. The 
following figures, expressing the weight of carbohydrates in grams 
formed per square metre of leaf per hour, were obtained in this way 
for the varying states of the weather. 

Plant—Helianthws annuus, sky-clear = 0°729 and 0°481; clear, but 
a few clouds = 0°594 and 0°428; clear, with frequent white clouds 
= 0°379; beclouded = 07140, 0°147, and 0°141. For Cucurbita pepo, 
the following were found: clear sky = 0°403, and cloudy = 0°298, 
showing a more rapid formation under a clear sky. 

In the case of leaves cut off the plant, the amount of carbonic 
anhydride assimilated is limited, probably owing to the collection of 
assimilated substance. A leaf, containing no starch, and which had 
been kept for two or three days in darkness, was better able to 
assimilate carbonic anhydride than one which had not been kept from 
the daylight, but which contained starch. From experiments on the 
assimilation of carbonic anhydride, it was fourd that there was not 
so much glucose furmed in the leaf as corresponded with the amount 
of carbon absorbed, and the author concludes that some other sub- 
stance is formed besides giucose. J. W. L. 
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Assimilation of Nitrogen from the Air by Robinia pseud- 
acacia. By B. Frank (Chem. Centr., 1891, i, 93; from Ber. deut. bot. 
Gess., 8, 292—294).—One srel of Robinia pseudacacia was allowe:l 
to germinate in each of a series of pots containing sterilised, nitregen- 
free quartz sand, mixed with a non-nitrogenous nutrient solution. To 
the sand was added a small quantity of earth, taken from where old 
Robinia were growing. The germination and growth proceeded 
normally, and at the end of 125 days the plants were 22 cm. high, 
and had from 5—7 Jeaves each,.whizh measured from 9—18 cm. im 
length. On the rvots of each plant, a number of nodules had formed, 
varying in size from that of mustard seeds to that of a pea. Some 
of these were entirely empty, whilst others had commenced to 
undergo this process: The dry substance of four of the plants 
weighed 4411 grams,.and contained’ 0-092 gram of nitrogen; the 
nitrogen contained in the seeds of these plants amounted to 00024 


gram. J. W. L. 


Analysis of. Milk of Ripe and Unripe Cocoanuts. By L. L. 
Van Stryke (Amer. Chem. J., 13, 130—131).—The milk of the unripe 
nuts was transparent like water, containing in suspension a little 
cloudy-white substance, which was readily removed by filtration. In 
the ripe nut, the milk:was quite turbid in appearance, and did not 
filter clear. The specifie gravity was determined by a picnometer, 
water by drying at 6U°, and proteids by Gunning’s modification of 
Kjeldahl’s method. Hammerbacher’s analysis probably refers to ripe 
cocoanuts. 


Milk of unripe cocoanuts. 


Milk of ripe 
cocoanut, 
bacher’s 
analysis 


Hammer- 


A 
© 


No. 1.| No. 2.| No. 3.| No. 4, 


Weight in grams.. 230 5 | 378 °6 | 347-0 | 383-7 | 350 *0 | 330 °0 | 109 °6 
Sp. gr. at 15°5°. ° a 0246) 1 -0230}1 -0223) 1 °0230 1 °0221|/1°0215/1 -0440 
Water, per cent. at "60° | 94°37 | 94-48 | 94°59 | 94-89 | 95-27 | 96-43 | 91 -23 
Ash, per cent.. .. | 0°575 | 0 °635 | 0°675 | 0611 | 0°6U8 0-602) 1°06 
Glucose, per cent. 4°58 |3°83 |3°45 |4°06 |4°36 3°56 | trace 
Cane sugar, per cent. ..| trace | trace | trace , trace trace | trace | 4°42 
Proteids, per cent. ....|0°120|0°126 | 0°114 | 0°205 | 0°140/0 095/0 291 
Fat per cent. are ex- | 


tract) . se eeee ee | 07084 | 0°100 | 0°138 O°131 | 0° 145 | 0-120 0°145 


A. G. B. 


Analyses of Beetroot Seed. By N. Lasxowsky (Landw. Versuchs- 
Stut., 38, 317—319).—The analysis of the seeds gave the following 
resulta :—Water, 10 per cent. ; proteids, 20°13; fat, 17°05; crude 
fibre, 454; ash, 3°74; cellulose free from nitrogen, 4454, Various 
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samples were examined with regard to the quantity of fat contained 
in the seed; the percentages found varied from aerate oy m 

Composition of Drainage Waters. By P. P. Denférarn (Compt. 
rend., 112, 465—469).—Experiments were made with soils from dif- 
ferent parts of France, two from the north and two from the district of 
Limagne, in the Auvergne. The experimental pcts contained 50 kilos., 
and the results are calculated to kilos. per hectare ; from March to 
December, 1890, the quantity of nitric nitrogen lost in the drainage 
waters was as follows :— 


Soil from— 
Wardrecques (Pas de Calais) 
Blaringhem (Nord) 
Marmilhat (Puy de Dome)..., 
Palbost (Puy de Dome) ............ 


The soils from the north lose a much greater quantity of nitrates, 
although they are poorer in nitrogen than the soils of Limagne. No 
definite relation could be traced between the quantity of nitrates 
formed in the soil and the quantity of water retained. The smaller 
quantity of nitrates in the soils of Limagne is probably due to the fact 
that they contain a large quantity of organic matter, which, as War- 
ington and Winogradski have shown, retards nitrification. The two 
soils from the north lose their fertility rapidly, owing to the great 
loss of nitrates in the drainage, and they require constant manuring, 
whilst the soils of Limagne require much less constant attention. 

' The quantity of nitrates in soils is usually deficient in spring, but 
nitritication proceeds rapidly in the autumn, and after harvest there 
is often great loss of nitrogen in the drainage. During October, 1889, 
soils at Grignon lost 72:2 kilos. of nitric nitrogen per hectare. The 
author has previously proposed to sow, after harvest, some rapidly 
growing plant, such as mustard, rape, or colza, in the hope that these 
crops would retain the nitrates, and when worked into the soil in the 
late autumn, or in spring, would restore to the soil the nitrogen 
which would otherwise have been lost in the drainage, besides pro- 
viding a useful organic manure. Experiments in this direction were 
made in the autumn of 180, and, although the season was unfavour- 
able, the results were satisfactory. From July to November there 
was very little rain, and the consequent dryness of the soil retarded 
nitrification, so that the loss in the drainage of bare soils was much 
below normal. From November Ist to 7th, 1890, the loss of nitric 
nitrogen in kilos. per hectare from bare soils was as follows :— 


Beet-root gathered in October . 
Maize gathered in August.... 
Hemp gathered in August 


With a protective crop, the loss during the same period was very 
s:na!l indeed. 


Perret ee ree 0°37 
Rape, after peas 
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If the protective crop is killed by frost before it has been worked 
into the soil, its efficiency disappears. Colza, however, will live 
throngh the winter in comparatively mild climates, and in severe 
climates, since the loss by drainage during December is always very 
small, the crop may be worked into the ground in November. 

Whether the nitrogen retained will repay for the cost of seed 
and of labour depends on circumstances, and especially on the 
actual value of the loss by drainage. It seems to be better to use 
Leguminose with Orucifere for the protective crop, instead of Cruciferu: 
alone, but the author will report subsequently on experiments in this 
direction. C. H. B. 


Analytical Chemistry. 


Reactions for Microchemical Mineral Analysis. By H. 
Beurens (Jahrb. f. Min., Beilage 7, 434—47U).—By the investigations 
of Haushofer and of Streng the employment of the microscope in 
chemical investigations has been greatly extended. The method was 
originally confined to the identification of the rock-forming minerals. 
At the present time, it forms a valuable aid to qualitative analysis. 
The saving of time, of material, and of working space presents such 
great advantages for the microchemical method, that anyone who has 
had practice with this method would invariably use the microscope 
for certain reactions, such as for potassium, calcium, and magnesium. 
The author has, therefore, prepared this paper, which is too lengthy 
to admit of complete abstraction, giving complete instructions for 
conducting microchemical mineral analyses. After giving details as 
to the mode of dissolving the material to be examined, he deals with 
decantation and filtration, sublimation, evaporation, instruments, and 
reagents, and finally devotes 28 pages to an enumeration of the 
microchemical reactions of the various elements, arranged in alpha- 
betical order. B. 


Apparatus for the Estimation of Water in Mineral Analysis. 
By ‘l. M. Cuatarp (Amer. Chem. J., 13, 110—113).—Many minerals 
lose the whole of their water only when heated for a considerable time 
at a temperature at which glass softens; for such, the anthor employs 
a platinum tube. A figure in the original paper represents a con- 
venient form of tube, and an air-bath specially adapted for the pre- 
liminary drying before the ignition. The tube is 250—300 mm. 
long, and 16 mm. external diameter; it tapers at one end into a tube 
80 mm. long and 5 mm. diameter, to which is sealed a glass adaptor, 
for connection with the absorption apparatus. The other end of the 
larger tube is fitted with a collar of phosphor-bronze, into which fits 
a perforated stopper of the same metal. That portion of the tube 
which is to be heated, is rendered impervious to the gases of the 
flame, and at the same time protected from injury, by a wrapping of 
asbestos-paper soaked w.th a saturated solution of borax; this is in 
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its turn covered with a sheet of platinum foil, and then highly heated 
and slowly cooled. The platinum boat containing the substance is 
placed in a cylinder of platinum foil, closed at the end nearest the 
stopper by a cap, in which there is a small hole to allow of the 
passage of the air current; this cylinder, whose object is the preven- 
tion of loss by spurting, is thrust into the coated portion of the large 
tube, together with two rolls of platinum gauze, one at each end of 
the cylinder. A. G. B. 


Detection and Estimation of Hydrochloric Acid in Gastric 
Juice. By A. Fawizky (Virchow’s Archiv, 123, 292—309).—Hydro- 
chloric acid is usually detected in the gastric juice by means of 
certain colour reactions. It is well known that proteids form, with 
hydrochloric acid, loose combinations, and the presence of these sub- 
stances may, therefore, interfere with tests for the acid. These 
substances, or their digestive products, conveniently grouped under 
the heading peptone, are apt to occur in the stomach; hence the 
necessity of ascertaining correctly the value of these colour re- 
actions in their presence. Ewald (Zeit. Klin. Med., 1, 619) pointed 
out that the presence of peptone interferes with the methyl-violet 
and tropeolin reactions. Seemann (ibid.,5) made some qualitative 
experiments in the same direction; and Moritz (Deutsch. Arch. Klin. 
Med., 13), from observations on two healthy persons, found that the 
reactions with congo-paper and tropwolin did not succeed when the 
proportion of peptone to acid exceeded 8 or 12 to 1. In the present 
research, attention was particularly directed to the most delicate of 
these colour tests, namely, the methyl-violet reaction, and Giinsburg’s 
phloroglucinol reaction, with the result, similar to that obtained by 
Moritz, that the reactions did not succeed when the proportion 9: 1 
was exceeded. 

The acidity of gastric juice may be due to hydrochloric acid, lactic 
acid, and fatty acids; and the question next investigated was whether 
an approximate estimation of the hydrochloric acid might be made 
by simply titrating with standard alkali, supposing that lactic acid, 
as tested for by Uffelmann’'s reaction, was absent ; it was found that 
such a simple method gives fallacious results. 

The best method is considered to be that of Sjéquist (Abstr., 1889, 
302); the end reaction is, however, rather obscure, and several 
modifications have consequently been suggested. Thus, v. Jaksch 
(Siteungsb. Wien. Akad., 98, Abth. 3, 1890) estimates the barium 
chloride, gravimetrically, as the sulphate. Salkowski suggested to 
the author a modification which would not be so lengthy as this, and 
a series of experiments on artificial mixtures of hydrochloric and 
lactic acids, and peptone shows that it is equally delicate. The 
method consists in adding excess of barium carbunate to 10 c.c. of the 
test liquid, evaporating to dryness, and burning off the organic 
residue. The barium chloride is extracted with hot water, filtered, 
and sodium or ammonium carbonate added to the filtrate, until the 
barium is completely precipitated as carbonate. The precipitate is 
collected, washed with water until the washings give no reaction with 
silver nitrate; it is then dissolved in hydrochloric acid, evaporated 
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to dryness, dissolved in water, and the chlorine titrated with a standard 
silver nitrate solution, with potassium chromate as indicator. The 
solability of barium carbonate in water is so slight as to make no 
practical difference in the result. 

Bourget’s modification (Arch. Med. exper. Anat. Pathol., p. 444) is 
very similar. He dissolves the barium carbonate in a known quantity 
of hydrochloric acid, and then titrates with normal soda. 

W. D. H. 

Mode of Combination of Sulphuric Acid in Plastered Wines, 
and the Detection of Free Acid in Wines. By L. Maanigr pr 
LA Source (Compt. rend., 112, 341—343).—The author criticises the 
paper of Roos and Thomas, and considers that when a wine has been 
thoroughly plastered, some of the potassium must necessarily be 
present as hydrogen sulphate when a formation of potassium hydro- 
gen tartrate has taken place. 

Sulphuric acid added to wine in quantity exceeding 1 gram per 
litre cannot be detected in the ash, unless potassium carbonate is 
added before evaporation. This is the limit at which the presence of 
the acid can be distinctly recognised by the taste. C. H. B. 


Separation of Titanium, Chromium, Aluminiufm, Iron, 
Barium, and Phosphoric Acid in Rock Analysis. By T. M. 
Cuararpd (Amer. Chem. J., 13, 106—110).—The author asserts that 
success with this process, which is a combination of several methods, 
depends on careful attention to numerous details, for which the origi- 


nal must be consulted. The following gives an outline of the process. 
Silica is eliminated by evaporation with sulphuric and hydrofluoric 
ncids. The residue is treated with hydrochloric acid, which leaves 
barium sulphate and unattacked minerals; fusion with sodium carb- 
onate decomposes the latter, and enables the barium to be determined. 
The original hydrochloric acid solution and the various secondary 
solutions obtained during the fusion and the precipitation of the 
barium, allof which should contain the chromium and iron as sesqui- 
oxides, are mixed, precipitated with ammonia, the precipitate redis- 
solved, and again precipitated to eliminate magnesium. The precipi- 
tate is once more dissolved, the solution evaporated, and the residue 
fused with sodium carbonate and nitrate. The melt is dissolved in 
water, and the titanium determined in the insoluble portion by 
Gooch’s method (Proc. Amer. Acad., 12, 435; Abstr., 1886, 492). 
The solution containing chromic and phosphoric acids is heated with 
ammonium nitrate as long as aluminium phosphate and hydroxide 
are precipitated ; the phosphoric acid is determined by the molybdate 
method. The filtrate is precipitated with ammonia and ammonium 
sulphide ; the precipitate is disso:ved, the solution oxidised, evaporated, 
treated with sodium hydrogen carbonate, and filtered after some 
hours; this eliminates any remaining alumina, after which the 
chromium is reduced, and precipitated with ammonium sulphide. 
A. G. B. 

Quantitative Estimation of Pentaglucoses (Pentoses) in 
Vegetables. By G. pe Cuatmor and B. ‘louvens (Ber., 24, 694— 
695).—The authors have improved the method of Giinther and 
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Tollens (Abstr., 1890, 1352). The decomposition of the substances 
is effected as before, with hydrochloric acid, but the furfuraldehyde, 
instead of being titrated, is precipitated with phenylhydrazine acetate, 
and the hydrazone weighed. The distillation is conducted on a bath 
of Rose’s metal, with hydrochloric acid of sp. gr. 1°06 (100 c.c.), 
fresh portions of the latter being added until the distillate no longer 
gives the furfuraldehyde reaction. It is then made faintly acid with 
acetic acid, and in a determinate volume, precipitated with phenyl- 
hydrazine acetate, the hydrazone being collected in an asbestos filter- 
ing tube, dried in a special drying apparatus in a vacuum at 50—6vU° 
and weighed ; a correction is applied for its solubility. 

Arabinose, when small quantities (0°2 gram) are taken, yields 
52°7 per cent., and with larger quantities (('5 gram), 47°7—50°2 per 
cent.; and xylose, 56—59 per cent. of furfuraldehyde. The mean 
yield is: Arabinose, 48°72 per cent.; xylose, 56°25 per cent ; and 
pentaglucoses (pentoses), generally 52°5 per cent. of furfuraldehyde. 

Quantitative estimations of pentaglucoses (pentoses) in the under- 
mentioned substances (of which 2—5 grams were taken), by this 
method gave the following results :— 


Cherry gum........ 45—46 per cent. Arabinose. 
Wheat-straw .. ... 249 » xylose. 
Oat-straw.......... 226 ™ is 
Beech-wood........ 19:7 "1 a" 


Fir-wood «00.0... 78 de - 


Duplicate estimations of the above gave a:maximum difference of 
0°6 per cent. of furfuraldehyde. It is thusvestablished that penta- 
glucoses (pentoses) are very widely distributed in natare. 

A. R. L. 


Estimation of Invert-sugar in Molasses. By Srrizcrer 
(Chem. Centr., 1891, i, 211—212; from Zeit. Vereins Riibenziickerind., 
1890, 418, 964—975).—The author prefers Suldaini’s reagent to that 
of Nessler for the determination of the invert-sugar in molasses, and 
he also prefers clearing with sodium carbonate and “ blood-charcoal ” 
to lead acetate. Le recommends the following method :—10 grams 
of molasses is weighed and dissolved in a 100 cc. flask with 70 c.c. of 
water, precipitated with sodium carbonate, and warmed at 90—95°, 
until the precipitate becomes dense, then cooled by immersion in cold 
watér, diluted to 100 c.c., and shaken with 1—2 grams of blood- 
charcoal. 40 c.c. of the filtrate is added to 100 c.c. of Soldaini’s 
reagent, which must be in a state of ebullition; the liquid is heated 
further until boiling again commences, boiled for four minutes, and 
allowed to rest for one minute. It is then filtered through a double 
filter, and after one-half or two-thirds of the filtrate has passed 
through, it is returned to the filter again, after which the precipitated 
cuprous oxide is washed with potassium hydrogen carbonate solution, 
until free from cupric sulphate, and then finally washcd with hot 


water. 
From the author’s results, 50 milligrams of invert-sugar reduce 
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from 140°5 to 144°5 milligrams of copper; Herzfeld found 133 8 milli- 
grams ; Bodenbender and Scheller found 141—142 mee 4 
Estimation of Free Fatty Acids in Fodder. By G. Loces and 
C. Crarsxen (Landw. Versuchs-Sta’., 38, 314—316).—Four methods 
of estimating the free fatty acid in fodders were compared for accu- 
racy. The methods were :—(1) to extract with ether, and titrate 
after previous drying for three hours; (2) after three hours’ drying, 
to add alcohol to the ethereal extract, and then titrate; (3) without 
previous drying, to extract and treat as in (2); (4) to digest for 
three hours in cold ether, and titrate aliquot portions of the filtrate, 
with addition of alcohol; an alcoholic solution of sodium hydroxide 
was employed, and phenolphthalein used as indicator. Results :— 
(1) gives too low values, as in estimating the fat of many fodders a 
loss occurs by volatilisation during drying, and also the drying of the 
ethereal extract results in loss by volatilisation. Methods (3) and 
(4) yield results which agree well together, and tnese two methods 
are the only ones which can be recommended to produce trustworthy 
results. E. W. P. 


Alterability of some Food-fats. By O. Rerrmair (Landw. 
Versuchs.-Stat., 38, 373—400).—The acidity, behaviour towards 
iodine, and the behaviour when saponified, of several fats was 
investigated. The following are the most important results :—Earth- 
nut fat is very changeable. When fresh it is nearly clear and thin, 
with a slight and agreeable taste and odour; it contains no free fatty 
acids, and its saponification number is the least, and the iodine 
number the highest, of any observed. 

The expressed earth-nut oil changes slowly; only when much 
exposed to light it becomes, after a long time, viscous and rancid, 
and has then a lower iodine number and a higher saponification 
number. 

The fat in earth nuts changes slightly when the outer shells 
remain uninjured. The fat of earth-nut cake changes most, and 
especially when the cake is poor in fat. The “acid number” of the 
fat rises quickly after the pressing out. The iodine number may 
sink to one-third of its original value, especially in the case of old 
and bad nuts. 

To judge of the freshness of earth-nut cake from the character of 
the fat, the appearance of the fat is the first thing to be considered. 
If solid at the ordinary temperature, much free fatty acid is present, 
and the less there is of fatty acid the softer the fat will be. The 
high iodine number of the fat is the best criterion for the freshness 
of the cake, and of the seed from which it was prepared. 

N. H. M. 

Detection of Tannin in Plants. By T. Waace (Chem. Centr., 
1890, ii, 10389; from Apoth. Zeit., 5, 685—686).—The author con- 
siders a solution of perfectly anhydrous ferric chloride in ether to be 
the best reagent for tannin in plants, since the aqueous solution 
reacts with other substances besides tannin. Iodine and zine chloride 
has the objection that it reacts with gallic acid. Potassium di- 
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chromate is a very delicate reagent, but reacts also with hydroxy- 
aromatic substances. The author discusses the values of the reagents 
recommended by Loew and Bokorny, Gardiner, Darwin, Moll, and 
Klercker. Pfeffer’s reaction, the fixing of aniline dyes, applies not 
only to tannin, but to phloroglucinol also. J. W. L. 


Estimation of Urea. By K. A. H. Mérner and J. Sséquisr 
(Skandinav. Arch. Physiol., 2, 438—487).—See this vol., p. 758. 


Determination of Nicotine in Presence of Ammonia. By A. 
Puzzotato (Gazzetta, 20, 780—798).—The method proposed by the 
author is based on the neutral reaction of a solution of nicotine in 
96° alcohol to litmus and alizarin, and on the insolubility of normal 
ammonium sulphate in alcohol of the same strength. The substances 
containing the nicotine and ammonia must be distilled in a current 
of steam with some alkali, which does not decompose nicotine, and 
the distillate collected in a known volume of normal sulphuric acid 
sufficiently large to yield the acid salts of the base. The best alkali 
for distilling with the materials from which the nicotine is to be 
separated is magnesia, as this has no action on either nicotine or the 
associated proteid matters. The distillate is then reduced by 
evaporation to a volume of 50—100 cc., coloured with a drop of 
litmus or alizarin, titrated with a decinormal or normal solution 
of potash or soda, and evaporated to dryness on the water-bath; the 
residue, which consists of the sulphates of nicotine, ammonium, and 
potassium or sodium, is taken up with 60 c.c. of alcohol (98—99°), 
which dissolves only the nicotine sulphate. The solution is titrated 
in presence of the insoluble salts with an alcoholic decinormal solution 
of potash or ammonia (prepared by mixing 100 c.c. of a normal 
aqueous solution with 900 c.c. of absolute alcohol), finisling as soon 
as the suspended salts become slightly coloured. For every 30 c.c. 
of the decinormal solution used, an addition of 20 c.c. of 98—99 per 
cent. alcohol must be made to maintain the alcoholic strength of the 
sulution. The partial dissociation (1°3 per cent.) of the ammonium 
sulphate, on evaporating to dryness, renders a slight correction neces- 
sary. The amount of acid found to represent the ammonia present 
must be multiplied by 1°013 to obtain the real figures, and the 
difference must be subtracted from the quantity of acid representing 
the nicotine. The necessity for making this correction may be 
avoided by re-acidifying the sulphuric acid solution after titration, and 
before evapcrating to dryness, and adding to the dry residue a quan- 
tity of alkali corresponding exactly with the amount of acid added; 
taking care that the strength of the alcoholic soiution titrated does 
not fall below 96—97°. 

A large number of experiments are given to prove the accuracy of 
the above methods. S. B. A. A. 


Estimation of Morphine. By G. Loorr (Chem. Centr., 1890, ii, 
1034; compare Abstr., 1890, 1349, and Dietrich, this vol., p. 511).— 
Replying to Dietrich’s criticisms on his method, the author contends 
that the employment of potassium carbonate has its advantages ; 
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that since he has found calcium sulphate in morphine extracts, the 
precipitation as oxalate is not unnecessary; that a concentrated 
extract of opium contains a larger quantity of colouring matter than 
a dilute one: and that it is better to evaporate the ether layer, because 
morphine has been found in it after ten minutes’ shaking. 


J. W. LL. 
The Assay of Quinine Sulphate by the Ammonia Process. 
By L. Prunter’(J. Pharm. [5], 23, 163—170).-—After an examina- 
tion of the whole process, the following procedure is recommended. 
The sulphate is dried at 100°, and an amount is weighed off equiva- 
lent to 2 grams Of the original sample, agitated with 35 parts of 
water (calculated on the anhydrous-salt) boiled for one or two minutes 
to complete solution, and, after:replacmmg the water boiled off, the 
solution is allowed’ to cool to 15°, and filtered at that temperature. 
5.c. of the filtrate is measured mto each of three flasks, and ammonia of 
0°96 sp. gr. is run steadily in tothe first one until a slight precipitate 
remains undissolved ;this, forexample, may take 75c¢.c. The second 
flask, with 8 c.c., may yield a slight opalescence. Finally, the third 
receives 85 c.c., and gives a transparent liquid; if this remains 
transparent for about a quarter of an hour, the assay indicates 8°5 cc. 
But if the second flask becomes clear after some minutes, and remains 
limpid, then 8 c-c. is the definite result. J. T. 


Toxicological Observations. By F. Ciorro and P. Spica 
(Gazzetta, 20, 619—631).—After pointing out the indecisive character 
of the tests hitherto proposed for vegetable alkaloids in presence of 
ptomaines, the anthors describe some observations of cases of sus- 
pected poisoning with atropine, and their experiments with animals 
and solutions of atropine, from which they draw the following con- 
clusions :—(1.) Vitali’s reaction for atropine is only slightly less 
sensitive than the myériatic action, 00000002 gram being the 
smallest amount that can be distinctly detected by the former method ; 
rabbits dosed with slightly less than this amount should be kept 
under observation for at least’half an hour. (2.) The changes which 
an aqueous solution of atropine undergoes (Fliickiger, Pharm. Chem., 
1888, 542) are accelerated by exposure to light, and probably by 
dilution and a moderately*high ‘temperature; free atropine is more 
readily altered than its salts, and the product in any case does not 
respond to either the chromatic or the physiological test. (3.) In 
the extracts from two human bodies, obtained by the Stas-Otto 
method, Vitali’s rea¢tion was obtained in the absence of atropine ; 
some ptomaine capable of giving this reaction must therefore exist in 
putrefied animal remains. (4.) It appears that purification of the 
extracts, whilst removing a considerable portion of the atropine 
when present, only partially removes this ptomaine. 

The authors hold that in medico-legal investigations evidence of 
the presence of a poison cannot be considered conclusive unless its 
characteristic chemical reactions, together with its physiological 
effects, are severally and satisfactorily exhibited. 8. B. A. 


General and Physical Chemistry. 


Relations between the Lines of Various Spectra. By W.N. 
Hartuey (Phil. Mag. [5], 31, 359—363).—A reply to some criticisms 
on the author’s work by J. 8. Ames (this vol., p. 2). J. W. 


Absorption Spectrum and Colour of Liquid Oxygen. By 
K. Ouszewski (Ann. Phys. Chem. [2], 42, 663—665).—In his former 
examination of the absorption spectrum of liquid oxygen (Abstr., 
1887, 625), the author found bands corresponding with the wave. 
lengths 628, 577, 535, and 480. Liveing and Dewar (Abstr., 1891, 1), 
on examining the absorption spectrum of gaseous oxygen under high 
pressure, found the same four absorption bands in the visible part of 
the spectrum, and also two bands in the extreme red corresponding 
with the Fraunhofer lines A and B. 

The author has lately had occasion to prepare liquid oxygen in 
some quantity and has repeated his examination of the absorption 
spectrum, more particularly in the extreme red. The column of 
liquid oxygen obtained had a thickness of 30 mm., and was 50 mm. 
in height. It was contained in a thin glass vessel surrounded by 
three glass beakers, in order to protect it, as far as possible, from out- 
side heat. In this condition it was found possible to keep a sufficient 
quantity for the purpose in view, under atmospheric pressure and at 
its boiling point —181°4°, for over half an hour. The observations 
gave the four absorption bands before obtained, and also a fifth 
corresponding with the Fraunhcfer line A. This band is of less 
intensity than those of wave-lengths 628, 577, and 480, but stronger 
than the band 535. An absorption band corresponding with the 
Fraunhofer line B was not observed. 

Liquid oxygen, as first obtained in small quantity in 1883, was 
described as being colourless. Since then the author has repeatedly 
had under examination liquid oxygen in larger quantities, and he has 
invariably noticed that a layer of greater thickness than 15 mm. has 
a distinctly blue colour by transmitted light. In the above experi- 
ments, in which liquid oxygen was employed in larger quantity than 
had hitherto been the case, the pale-blue colour of the liquid was 
particularly noticeable. As special precautions were taken in puri- 
fying the gas, and the absence of ozone was ascertained by special 
tests, there seems no reason to doubt that the colour observed is 
characteristic of oxygen in the liquid state. In the author’s opinion, 
the blue colour of the sky is therefore probably due to the oxygen in 
the atmosphere, since this element, at any rate in the liquid condition, 
is blue in colour. H. C. 


New Method of Investigating Faint Bands in Spectra; 
Spectra of Hydrocarbons. By H. Destanores (Compt. rend., 112, | 
461—663).—The bands \ 43819, \ 437713, and \ 436°5 observed, 
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together with the ordinary bands of hydrocarbons and of cyanogen, 
in the electric arc and in the combustion of cyanogen, have been 
variously attributed to cyanogen and to hydrocarbons. The applica- 
tion of the method of calculation previously described (Abstr., 1888, 
637), shows that from the known 16 bands of hydrocarbons the 
positions of the three bands in question can be accurately calculated, 
and hence the author concludes that they really belong to the hydro- 
carbons. Calculation indicates the presence of bands at \ 408°35 and 
40817, but they will be.very feeble, and will be more or less hidden 
by the intense bands of cyanogen. C. H. B. 


Refraction and Dispersion of Fluorobenzene and Allied 
Compounds. By J. H. Grapstone and G. Grapstone (Phil. Mag. 
[5], 31, 1—9).—The following table contains the index of refraction 
of fluorobenzene, as determined by the authors, for the principal lines 
of the solar spectrum, together with the customary optico-chemical 
values deducible from these numbers.}, The temperature of observa- 
tion was 22°8° :— 


A. C. D. | F. G. H. 


| | 

Refractive index, pp .....00.+seeee0e |1 4563/1 °4606/1 *4646 1 '4751/1 *4849)1 -4933 
= } 

Molecular refraction, e—* M..coce | 42 ‘92 | 43°33 | 43°70 | 44°68 | 45°61 | 46°40 


Atomic refraction of fluorine ........| 0°63] 0°63) 0°53 | 0°48| 0°44) 0°35 


It thus appears that the atomic refraction of fluorine in organic 
compounds is very small compared with that of chlorine, bromine, 
and iodine, the values for which are 10°00, 15°23, and 25-20 respec- 
tively for the line A. The atomic dispersion of fluorine, too, is 
anomalous, the refraction being less at the blue end of the spectrum 
than at the red. A consideration of various inorganic fluorides served 
to confirm the above results with regard to the optical properties of 
fluorine. J. W. 


Dispersion of Carbon Compounds: Ethereal Salts. By P. 
Barsrer and L. Roux (Compt. rend., 112, 582—584; compare Abstr., 
1890, 1353).—In the ethyl salts of acids of the acetic series, and in 
the acetates of the radicles of the methyl series, ally], and benzyl, the 
specific dispersion increases with the molecular condensation. The 
mean difference between the molecular dispersive powers of two con- 
secutive homologues is practically constant, and is equal to 7°5. The 
molecular dispersive power of the alkyl salts is equal to the algebraic 
sum of the molecular dispersive powers of its components. Isomerides,. 
such as ethyl formate and methy] acetate, have very different dispersive 
powers. C. H. B. 


Relations between Dispersion and Chemical Constitution. 


By J. W. Brinn (Zeit. physikal. Chem., 7, 140—193).—After giving 
‘a short historical survey of the work already done on the optical 
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dispersion of organic substances, the author proceeds to discuss tho 
merits of the various dispersion constants which may be adopted. 
He rejects the expression for the specific dispersive power used by 


Barbier and Roux, namely, 4 where B is the second member of 


Cauchy’s dispersion formula, and d the density (Abstr., 1890, 673), 
on the ground that it is theoretically without foundation and inexact 
in practice; and prefers to follow the example of Gladstone, who 
simply subtracts the specific refractive powers for two different wave- 
lengths in order to obtain the specific dispersive power. Instead 


however, of employing the empirical refraction constant, ~. = used 


2 
by Gladstone, he takes the “ theoretical ” constant CT so that 
‘ n 4 
his expression for the molecular dispersive power becomes 


ny’ — 1 a> — 1\M 
( im eae 
the light used being Ha and Hy, (Fraunhofer, C and f). This 
formula is practically independent of the temperature, and varies 
only very slightly even when the substance passes from the liquid 
into the gaseous state, which gives it the preference over Gladstone’s 
formula. 

From .the data available for isomeric substances of the fatty series 
with similar distribution of valencies, it follows that the position of 
the atoms in the molecule has little, if any, influence on the dispersive 
power: on the other hand, if the distribution of the valencies is 
different in two isomeric substances (for example, allyl alcohol and 
propaldehyde) then the specific and molecular dispersive powers are 
also different. 

The following homologous series of C,H2,,. or paraffinoid deriva- 
tives were investigated:—alcohols, ethers, bromides and iodides, 
aldehydes, ketones, acids, ethereal salts, and acid chlorides. It was 
found that in all these series there is a constant difference in 
molecular dispersive power for a difference in composition of CH, : 
the value ranges from 0°104 (aldehydes) to 0°119 (iodides), and is in 
the mean 0°110. 

In the case of the olefines and benzene derivatives, the difference is 
not constant, but as the data here are limited no safe conclusion can 
be drawn. 

The author, from the material he has collected, revises the values 
for the atomic refractive powers to be attributed to the elements, and 
also gives numbers for the atomic dispersion. He distinguishes 
between oxygen united to 2 atoms of carbon (ether oxygen) and 
oxygen united to 1 atom of carbon and 1 of hydrogen. The following 
table contains his results (p. 776). 

It is thus apparent that the dispersive power is essentially additive 
in character, but profoundly modified by structural influences. A 
glance at the table further shows that there is no simple relation 


between the refractive and the dispersive power of substances. 
3 f 2 
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Atomic refraction. 


Old values. | Revised values. 


Singly bound carbon ..........-- 2° 2 °365 0-039 
Hydrogen i 1°103 0-036 
Hydroxylic oxygen ........++++++ , 1°506 0-019 
Ether oxygen ...eeeseeeeeeeeees 1°655 0-012 
Carbonylic oxygen ........+. ++. : 2 *328 0-086 
Nitrogen (singly bound to carbon 


2°76 9-19 
6 °014 0°176 
’ 8 °863 0°348 
BOGEMO ecicccececccicccccscccccs| “98 13 ‘808 0-774 
Ethylene linking : 1°836 0°23 
Acetylene linking... .....+.++++- *g 2°22 0°19 


The data for the olefines and the derivatives of benzene throw no 
light on the distribution of the bonds in the latter: one can only say 
that the nucleus is certainly not held together by nine ordinary fatty 
bonds. A few cinnamyl compounds were investigated. These sub- 
stances have an abnormally high dispersive power, and this the 
author is inclined to attribute, with Gladstone, to the presence in 
them of an unsaturated carbon atom directly bound to the benzene 
nucleus. When a carbonyl group is linked to an unsaturated carbon 
atom, as in acraldehyde, the dispersive power is here also unusually 
great. J. W. 


Optical Properties of «-Bromonaphthalene. By B. Watrer 
(Ann. Phys. Chem. [2], 42, 511—512).—2-Bromonaphthalene, in 
addition to having a strong dispersive power, is very transparent to 
ultra-violet rays. This combination of optical properties makes the 
substance an important one in researches on fluorescence, phosphor- 
escence, &c. The coetticient of refraction alters comparatively little 
with the temperature. J. W. 


Phosphorescence of Minerals under the Influence of Light 
and Heat. By H. Becqueret (Compt. rend, 112, 557—563).— 
Various forms of fluorspar from various sources were excited by 
light, heat, and the electric spark, and the spectrum of the phosphor- 
escence was examined. Measurements of the wave-lengths of the 
bands are given. In the phosphoroscope, the bands that are visible 
or have the highest intensity vary with the speed of rotation of the 
disc, a result due, according to the author, to differences in the per- 
sistence of the phosphorescence of the various substances that are 
present in the fluorspar and give rise to the different spectra. The 
electric spark excites phosphorescence in the same way as sunlight, 
and the spectra are the same; the effect is more intense with the 
spark than with sunlight, probably because of the high proportion of 
rays of high refrangibility in the former. When the fluorspar is 


GENERAL AND PHYSICAL CHEMISTRY. 777 


heated, a limited quantity of energy is set free in the form of luminous 
vibrations, but if the. heating is continued, the phosphorescence 
ceases. It can, however, be restored by exposing the substance to 
light or the electric spark. The bands in the spectrum when the 
substance is heated, have the same positions as in the phosphoro- 
scope, but they have different relative intensities. The relative 
intensities also vary with the temperature. Phosphorescence under 
the influence of heat belongs in fact to the same class of phenomena. 
as phosphorescence excited by light. C. H. B. 


Experiments with Selenium Cells. By S. Bipwett (Phil. 
Mag. [5], 31, 250—256).—Selenium cells made in the manner 
suggested by the author (Nature, 23, 58) gradually lose their great 
resistance and also their sensibility to light. Only one cell out of 
13 retained its original sensitiveness over a space of 10 years. A 
current from a 26-volt battery, passed through a selenium cell with 
copper electrodes for two days, deposited amorphous selenium and an 
oxide of selenium at the anode. ‘The resistance of the cell was then 
different, according as the current passed from anode to cathode or 
from cathode to anode. When a piece of magnesium ribbon was 
burnt near this cell, a current from anode to cathode was indicated 
by the galvanometer, which ceased when the light was extinguished. 
The current was proved not to be due to thermoelectric action. 


Chemistry of Secondary Batteries. By J. H. Giapstons and 


W. Hissert (Phil. Mag. [5], 31, 42—44).—Frankland (Abstr., 1890, 
842) has contended that the lead compounds which play the chief 
part in the chemical reactions taking place on the charging and dis- 
charging of secondary cells are subsulphates. The authors have 
already shown that one of these is not a definite compound (this vol., 
p. 3), and now prove that the second substance, Pb;S,O, .derived 
trom sulphuric acid and red lead, may be decomposed by a solution 
of ammonium acetate, which dissolves out lead sulphate and leaves 
behind lead peroxide. 

An analysis of the residue left by the action of pure dilute sulph- 
uric acid on spongy lead during a period of five months, gave the 
composition 82 per cent. lead sulphate, and 18 per cent. metallic lead. 
Only 11 per cent. of metallic lead remained when the acid in a 
similar experiment was mixed with sodium sulphate. J. W. 


Electrical Phenomena Developed in the Formation of Solid 
Carbonic Oxide. By G. Havussxyecur (Ber., 24, 1031—1032).— 
Solid carbonic oxide is easily obtained by allowing the liquid com- 
pound contained in an iron cylinder to evaporate rapidly into a bag 
of sail cloth. When a bag of 1—2 litres capacity is employed, and 
the experiment conducted in the dark, a pale, greenish-violet light is 
observed in the bag, and electric sparks of 10—20 cm. in length 
shoot out through the pores of the bag. If the hand is brought in 
contact with these sparks, the same pricking sensation is felt as is 
produced by an electrical machine. The cause of these electrical 
phenomena is probably the same as in Armstrong’s gas electric 
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machine. The carbonic oxide as it rushes out from the cylinder is 
pressed — through the fine openings in the sides of the bag, and 
thus is strongly rubbed, and also causes small quantities of the liquid 
and solid to rub together. An essential condition for success is the 
absence of air in the carbonic oxide employed. The phenomenon of 
light is first developed when a crust of solid carbonic oxide of 
0°5—1 cm. has formed in the bag. The author is engaged in in- 
vestigating the nature of the phenomena and determining the quan- 
tity of electricity developed. E. C. RB. 


Specific Inductive Capacity of Electrolytes. By E. B. Rosa 
(Phil. Mag. [5], 31, 188—207).—The author studied the specific 
inductive capacity of water and alcohol by measuring the force 
exerted between a fixed and a movable electrode in an electrolytic 
cell. The following is a summary of his results :— 

(1.) The expression for the force between two electrodes having a 
homogeneous medium between them is of the form F = AKY’, 
where F is the force, A a constant, K specific inductive capacity of 
the medium, and V potential. For a given liquid and given electrodes 
at a constant distance, F is proportional to V*. This holds for 
electrolytes as well] as dielectrics through a range of potential from 
1 to 60 volts. 

(2.) When the potentials and medium are constant, and the 
distance between the electrodes is varied, F is independent of the 
nature of the medium, depending only on the capacity of the con- 
denser. 

(3.) When the rate of alternation of the current changes, the 
force is but slightly altered, unless the electrolyte is a fairly good 
conductor. In the latter case, the force is diminished if the speed 
is reduced, owing to polarisation. 

(4.) When the conductivity of distilled water is increased by the 
addition of tap water, or of minute quantities of acid or of copper 
sulphate, the force is not greatly altered, although the current in- 
creases many times. The slight decrease observed is probably due 
entirely to polarisation. 

'(5.) With rise of temperature, the conductivity increases while the 
force diminishes, the rate being practically constant within the range 
of experiment. This diminution is not due to polarisation, for the 
increase of conductivity is comparatively small, and a slight fall of 
temperature conditions an immediate and full restoration of the force. 

The electrolytes considered behave therefore very much as di- 
electrics. The following values of K were obtained at 25° C :—For 
water, K = 75°7; for alcohol, K = 25°7. These determinations 
agree with the work of Colin and Arons and others. J. W. 


Electrolysis. By F. Braun (Ann. Phys. Chem. [2], 42, 
450—464).—Grotthus (Gilbert’s Annalen, 61, 65) passed an electric 
current through two solutions of silver nitrate, communicating with 
each other only by means of a crack in the glass tube containing one 
of them. The positive pole was immersed in the external vessel. He 
observed that silver was deposited on the outside of the crack, whilst 
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oxygen was given off ontheinside. The author has now made a series 
of experiments which confirm this observation. He finds that the 
silver is only deposited when the intensity of the current has attained 
a certain minimum value which depends on the strength of the 
solution. 

The corresponding phenomenon was not observed with manganese 

and nickel salts, but salts of lead, gold, palladium, cobalt, and iron 
showed it distinctly. Formation of a peroxide which might conduct 
as a metal seems to be without influence in producing the electro- 
lysis. 
e the current passes, bubbles of gas may be seen in process of 
formation in the crack, which pulsates as the bubbles increase in size 
and are liberated on reaching the surface. This may be also noticed 
with acids and alkaline salts. In the dark, sparks may be observed 
within the crack. The breadth of the crack need not be very small, 
as the phenomena of electrolysis were observed at a slit of 0°06 mm. 
breadth cut in a mica plate. 

The author considers the sparks to be due to the recombination of 
the oxygen and hydrogen liberated on the passage of the current. 
Further experiments on the subject are promised. J. W. 


Influence of Temperature and the State of Aggregation on 
the Behaviour of Bismuth in the Magnetic Field. By P. 
Drupe and W. Nernst (Ann. Phys. Chem. [2], 42, 568—580).—The 
Hall phenomenon of the rotation of the equipotential lines by a gal- 
vanic current, in the case of bismuth is found to be less marked at 
a temperature just below the melting point than at the ordinary tem- 
perature. Above the melting point the effect is so slight as to have 
become scarcely measurable. On allowing the bismuth to solidify 
and cool down again, it did not return exactly to its initial condition 
as measured by the Hall effect. The increase in the resistance of 
bismuth in the magnetic field also becomes smaller with rising tem- 
perature. The increase in this case already becomes very slight at 
a temperature much below that at which bismuth melts. The bis- 
muth does not return to its initial resistance on cooling. 

Antimony was also examined with somewhat similar results, the 
effect of change of temperature being, however, far less marked than 
in the case of bismuth. In the case of mercury, the Hall effect 
could not be measured, and although a distinct increase of resistance 
was noticed, the influence of temperature was not ascertained. 

Bismuth, as far as could be ascertained, undergoes no change in 
optical properties in the magnetic field. H. C 


Determination of Critical Temperatures and Pressures, 
especially that of Water. By L. Cam.erer and H. Cobarpeau 
(Compt. rend., 112, 563—565).—In order to eliminate the action of 
water or other liquids on glass, and to avoid the necessity for ob- 
serving the meniscus, the liquid is placed in a metal tube connected 
with a manometer. Varying quantities of the liquid are used, and the 
apparatus is heated to definite temperatures and the pressure ob- 
served. If the quantity of liquid is insufficient to fill the apparatus 
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even when it has expanded, but is sufficient to furnish a saturated 
vapour, the pressure of the saturated vapour is the same at any 
given temperature below the critical point, whatever may be the 
weight of the liquid in the apparatus. Beyond the critical point, 
however, the pressures are different for each particular weight of 
liquid in the apparatus. The determination of the critical point, there- 
fore, resolves itself into a determination of the temperature at which 
the curve of pressure with different quantities of liquid in the appa- 
ratus ceases to be independent of this quantity. Details of the measure- 
ments in the case of water will be published after the manometer has 
been verified by means of a special manometer at the Hiffel tower. 
C. H. B. 

Specific Gravity of a Liquid a Function of its Boiling Point 
and Molecular Weight. By A. E. Ricuarpson (Chem. News, 63, 
58—60).—The boiling point of a liquid has been shown to be to some 
extent dependent on its molecular weight, but hitherto between 
specific gravity and the temperature of ebullition no definite rela- 
tions seem to have been observed. In this paper, the author en- 
deavours to show the existence of such relations, considering only 
those liquids which have a specific gravity greater than unity. 

Imagine the case of a liquid heated to temperatures far above its 
boiling point. Also conceive that ebullition has by some means been 
prevented. Under such circumstances it is palpable that the specific 
gravity of the liquid will have much decreased, taking it for granted 
that the liquid would continue expanding. At some temperature, 
constant for each liquid, the specific gravity would at last assume 
anit value. Here, then, is a new condition of liquid matter, namely, 
the temperature at which each given liquid attains unit specitic 
gravity. To arrive at these temperatures, two measurements are 
required for every liquid. We must know the specific gravity at some 
given temperature, and the rate of expansion between 0° and the boil- 
ing point. 

From existing data, the values of T, the unit specific gravity tem- 
perature, and of Ta, the absolute temperature of unit specific gravity, 
are calculated for a number of liquids. Plotting these values as ordi- 
nates against the specific gravities as abscisse, regular curves are ob- 
tained, showing that specific gravity is a function of the temperature 
of unit specitic gravity. The values of T/m, where m is the mole- 
cular weight, are very uniform, and many of them closely approximate 
to the number 2. Hence, since T/m approaches constant value, the 
temperature of unit specific gravity varies as the molecular weight, 
and the specific gravity is therefore a function of the molecular 
weight. Lastly, there is a greater uniformity between the values of 
Ta/ta, where ta is the absolute temperature of boiling, than between 
those of T/m, and consequently all that has been said with regard to the 
values of the latter applies with even greater force to values of Ta/ta. 

H. C. 

Laws of Dissociating Gases. By A. J. Swarr (Zeit. physikal. 
Chem., '7, 120—139).—The fundamental equations for ideal gases are 
put into the following form, in order to take into account the volume 
of the molecules and their attraction for each other :— 
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I. Physical equation.... (p + 3) (v — b) = TSR. 


II. Chemical ,, .... K— i = En log, C. 


R is the gas-constant for each constituent of the dissociating 
mixture, n the number of molecules of each constituent that partici- 
pate in the reaction producing equilibrium, C the corresponding con- 
centration, g the internal heat transformation per half kilogram mole- 
cule, and K a constant of integration. 

The case of nitrogen peroxide is first studied, the proper values 
being inserted in the above equations, and the law for the dissociation 
deduced from them. Natanson’s experimental results compared with 
the calculated values show a fair agreement. 

The equation obtained is then applied to the investigation of the 
coefficient of tension, the coefficient of expansion, the critical tem- 
perature, the specific heat, and the velocity of sound in dissociating 
nitrogen peroxide. In these cases also the accordance of theory with 
experimental results is satisfactory. Applications to other dissociating 
gases are also made. J. W. 


Constant Vapour Pressure. By J. L. Anprear (Zeit. physikal. 
Chem., 7, 241—273).—It is a well-known fact that the vapour pressure 
of any hydrated crystalline salt alters with the amount of water the 
salt contains, that of CuSO,38—5H,0 being greater than that of 
CuSO,,1—3H,0, and that of the latter in its turn greater than 
CuSO, with less than 1 mol. of water. Whether the alteration is 
more or less gradual, or whether it takes place in an abrupt man- 
ner as the proportion of the water to that of the salt is increased, 
has not yet been ascertained, and the object of the present paper 
was to obtain an answer to this question. 

Two methods of observation were employed, the one statical, and 
the other dynamical. In the statical method, two samples of the same 
salt in different degrees of hydration were enclosed in vacuous bulbs 
connected by means of a (J-tube filled with oil, which served as a 
manometer for indicating and measuring an excess of pressure in 
either bulb. By means of this apparatus, experiments could be con- 
ducted at various temperatures. In the dynamical method, two 
bulbs were taken, and, as before, filled with different samples of the 
hydrated salt. Each was weighed separately, and the two then so 
connected as to allow a free passage of water vapour from the one 
bulb to the other, both being perfectly shut off from the outside air. 
Under these circumstances, water passes from the salt of higher to 
that of lower tension, this continuing until equilibrium is established, 
a change which is readily ascertained by disconnecting and weighing 
the bulbs from time to time. When the weights become constant, the 
salts in each bulb are analysed, and the change which has taken place 
determined quantitatively. 

Three salts were examined, strontium chloride, copper sulphate, 
and sodium carbonate. With the first of these salts, three experi- 
ments were first of all conducted by the dynamical method. The two 
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bulbs contained in the three cases SrCl.,5SH,O and 5°0H,0, 
SrCl,,5°8H,O0 and 3°4H,0, SrCl.,5°8H,0 and 2°6H,0. They were left 
connected with one another for 66 days, and weighed from time to 
time. No change of weight in any of the bulbs was noticed during 
or at the end of this time. The conclusion is that no unequal exchange 
of water had taken place between the above salts, and that their vapour 
pressures are therefore the same. Two experiments were now con- 
ducted in which the bulbs contained SrCl,,5°8H,O and 1°65H,0, 
and SrCl,,5°8H,O and 0°6H,O. These bulbs were left connected in all 
for 200 days. In the first pair, a passage of water from the salt of 
higher to that of lower hydration took place during the first 19 days, 
and after this no further change occurred. In the second pair, a similar 
change took place, and was completed in about 50 days. On analy- 
sing the salts at the end of the experiments, they were found to have 
the composition SrCl,,5-42H,0 and 2°01H,0, and SrClh,,4°01H,0 and 
2:01H,0. From this it appears that SrCl,,5'°8H,O has a greater ten- 
sion than a salt containing less than 2H,0; but from what has gone 
before it appears that its tension is not greater than that of any salt 
containing more than 2H,0. Between SrCl,,2H,O0 and SrCl,,6H,0 no 
increase, therefore, in the vapour pressure of the hydrated salt takes 
place, but salts of all interinediate compositions have the same vapour 
pressures. This result was confirmed by the statical method, in which 
case salts of composition between those above quoted were enclosed in 
the two bulbs of the apparatus, and the pressure in the two was 
found to remain equal. Variation in temperature made no difference 
in the result as long as the heating of both bulbs was the same. On 
the other hand, when a salt containing more than 2H,0 was enclosed 
in one bulb, and a salt containing less than 2H,O in the other, a very 
distinct excess of pressure was noticed in the former bulb, the differ- 
ence becoming more pronounced as the temperature was raised. Ex- 
periments were also made to ascertain whether SrCl.,2H,O has a 
greater tension than SrCl,,H,O, but with negative result. 

The investigation of the behaviour of the other two salts was 
carried out in a perfectly similar manner. It was found that the 
tension of CuSO,,3—5H,0 was greater than that of CuSO,,1—3H,0, 
and that the latter is greater than that of CuSO, with less than 
1 mol. of water. Between the limits given here, however, the vapour 
pressures remain constant, so that the pressure does not change 
gradually, but undergoes an abrupt alteration at CuSO,,H,0 and 
CuS0O,3H,0. In the case of sodium carbonate, there is no change 
in the vapour pressure between Na,CO;,H.O and Na,CQ;,4°5H,0, as 
also between Na,CO;,6°95H,O and Na,CO;,10H,O. The experiments 
do not serve, however, to determine the exact composition of the inter- 
mediate hydrate. 

From the above it is evident that the vapour pressures of salts of 
different hydration are equal when the salts contain an amount of 
water which is either above or below a certain limit. In the cases 
considered the limits are SrCl,,2H,0, CuSO,,H,O, and CuS0O,,3H,0, 
Na,CO;,H,0O, aud probably Na,CO,,6°7H,O. On the other hand, the 
vapour pressures of salts of different hydration are unequal when 
one salt contains an amount of water which is greater, and another 
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salt an amount of water which is less, than a certain limit. It is, 
therefore, obvious that the vapour pressure of any hydrated salt will 
not change regularly with the degree of hydration, but that the 
change will be abrupt and occur at certain intervals. H. C. 


Vapour Pressure of Copper Potassium Chloride and its 
Solutions. By J. G. C. Vriens (Zeit. physikal. Ohem., 7, 194—220). 
—This research is supplementary to those of Meyerhoffer (Abstr., 1889, 
819, and 1890, 564), who investigated the reciprocal transformations of 
the various compounds of cupric chloride with potassium chloride, and 
the solubility of the systems composed of these substances. The author 
has now made a complete set of corresponding determinations of the 
vapour pressures of the solid compounds and of their saturated solu- 
tions. He finds, in confirmation of Meyerhoffer’s work, that the 
vapour pressure at the temperatures of transformation of one system 
into another is always the same, irrespective of the composition of the 
mixture ; and has succeeded in many cases in pursuing the curves of 
vapour pressure into the unstable region beyond the point of trans- 
formation. 

In order to compare his results with the deductions from thermo- 
dynamical theory, he determined the heat of combination of the water 
of crystallisation in the compounds, and calculated the vapour tensions 


by means of the formula * ‘= A where F is the ratio of the 


maximum pressure of the vapour from the water of crystallisation to 
that of pure water; T the absolute temperature, and Q the heat 
developed by the combination of 16 kilos. of water. The theoretical 
and experimental numbers are in satisfactory agreement. J. W. 


Vapour Pressures of some Aqueous Salt Solutions at 0°. 
By C. Diererict (Ann. Phys. Chem. [2], 42, 513—536).—In a former 
paper (Abstr., 1890, 207), it has been shown that saturated water 
vapour at 0° obeys the ordinary gaseous laws and the pressure which 
it exercises was calculated from measurements of the density. The 
vapour pressures of some salt solutions have now been determined in 
like manner, and the reduction of the vapour pressure of the water by 
the addition of the salt thus ascertained. The method used was, as 
before, calorimetrical, the weight of water converted into vapour and 
occupying a certain known volume being determined by measuring 
the heat of vaporisation. 

The salts examined were sodium chloride and nitrate, potassium 
chloride, bromide, and iodide, and lithium chloride. In the case of 
the potassium salts, the reduction in the vapour pressure of the water 
was found to be very nearly proportional to the amount of salt pre- 
sent. With sodium nitrate, the vapour-pressure reduction decreases ; 
with sodium chloride, and still more with lithium chloride, it increases 
more rapidly than the amount of salt. It is, therefore, evident that 
the alteration of vapour pressure with the amount of dissolved salt is 
different for different salts at 0°, as has already been shown to be the 
case for other temperatures by Tamman and Emden (Abstr., 1887, 
764). Since the ratio of a vapour pressure of the solution to that of 
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pure water should, according to Babo’s law, remain unchanged by 
temperature, a Comparison of the author’s results for 0° with those of 
Tamman for 100° is made, and the above law is found to hold good 
with remarkable accuracy. 

According to the Van’t Hoff theory, the vapour-pressure reduction 
should be proportional to the amount of salt present, or accepting the 
dissociation hypothesis of Arrhenius, should decrease with increasing 
concentration. The results with sodium and lithium chlorides are, 
however, in direct opposition to the latter view, which only those 
obtained with sodium nitrate support. The author calculates the 
values of Van’t Hoff's coefficient 7 from his results, and compares them 
with those obtained by Arrhenius from the electrical conductivities 
and the reduction of the freezing point. The agreement is far from 
satisfactory. Two non-electrolytes, cane-sugar and urea, were also 
examined, and for these values for ¢ of 1°08 and 0°84 were obtained. 

H. C. 

Apparatus for Freezing Point Determinations. By E. Beck- 
MANN (Zeit. physikal. Chem., 7, 323—330).—The apparatus, of which 
a sketch is here given, is a slightly modified form of that described 
by the author in a former paper (Abstr., 1889, 11). It consists of 
the inner vessel A, surrounded by the air-jacket B, and placed in a 
eooling solution or mixture in the outer vessel C. Into A a weighed 
quantity of the solvent is introduced. This is done by weighing the 
liquid in a Sprengel (J-tube, transferring it to A through the side 
tube on the right, and then weighing the empty Sprengel tube. After 
the freezing point of the solvent has been ascertained in the usual 
manner, a weighed quantity of the substance which is being experi- 
mented with is introduced through the side tube into A, and after it. 
has all been dissolved by the solvent, the freezing point of the solu- 
tion is ascertained. The difference between this and the former 
determination gives the freezing point reduction. 

The thermometer D registers only in all about 6° and is graduated 
to +>: As absolute measurements are not required, it can be 
adjusted for use with any solvent by means of a small reservoir at 
the top, to or from which some of the mercury can be removed at 
will, so that the readings shall fall on suitable portions of the scale. 
A stout piece of platinum wire, introduced through a glass tube in 
the cork carrying the thermometer, serves as a stirrer. When a very 
hygroscopic substance is used as the solvent, it is advisable to pass a 
stream of air, dried by being passed through sulphuric acid in the 
bulbs F, through the space between the stirrer and the glass tube. 
The india-rubber tube E, fastened to the upper portion of the stirrer, 
enables the operator to secure a firm grasp of the latter. When 
dealing with hygroscopic substances, the apparatus should be closed 
with tightly-fitting imdia-rubber stoppers. On introducing the 
material experimented with into the apparatus, it sometimes happens 
that a portion remains adhering to the side tube, the thermometer, 
or the stirrer. The inner tube should then be removed from the 
vessel B, and inclined, so that the solvent enters the side tube, and, after 
dissolving the substance remaining in this, is made to wash the stirrer 
and thermometer when the tube is returned to its original position. 
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In liquids which do not readily crystallise, crystallisation may be 
induced by introducing a small quantity of the previously crystallised 
solvent. In the tube A of the sketch, a small quantity of the solvent 
is placed, and after being drawn into the tube B, closed at the top by 
means of the pinch-cock C, it is submitted to a temperature suffi- 
ciently low to cause crystallisation. On withdrawing B from A, and 
warming slightly, the solid becomes sufficiently detached to allow a 
small portion to fall from the tube on opening the pinch-cock. B is 
then replaced in A, and left in the freezing mixture until again 
required. 

The above apparatus may be employed not only with substances 
solidifying at low temperatures, but also with solvents which are 
themselves solid at ordinary temperatures. The author quotes experi- 
ments with phenol and with naphthalene as solvents in illustration of 
this, in which cases the outer vessel C was replaced by a beaker 
filled with water and by means of a thermostat kept constantly at a 
temperature a little below that at which the solvent melts. 

H. C 
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Thermal Potential for Dilute Solutions. By E. Riecxe 
(Ann. Phys. Chem. [2], 42, 483—501).—The author, taking the 
fundamental equation of Gibbs as his basis, calculates the potential 
for the components of a dilute solution; and then applies his results 
to the consideration of various phenomena that such a solution 
exhibits. He thus deduces the laws regulating the lowering of 
vapour pressure, the depression of the freezing point, dissociation of 
electrolytes, the distribution of a substance between two solvents, 
osmotic pressure, diminution of solubility, and the absorption of gases. 
The results he obtained are identical with those got experimentally, 
or derived theoretically by other methods (compare Planck, Ann. 


Phys. Chem. [2], 32, 485). J. W. 


Discussion on the Theory of Solution (British Association 
Report, 1890, 311; Chem. News, 62, 185, 194; 63, 147, 157, 169; and 
Zeit. f. Physikal. Chem., 7, 378—426).—S. U. Picxerine (who opened 
the discussion with a paper on the “ Present Position of the Hydrate 
Theory of Solution”) said: When a definite solid hydrate crystallises 
from a solution, the existence of some molecules of this hydrate in 
the liquid can scarcely be denied, bat it does not follow that every 
liquid hydrate can be obtained in the solid condition. Evidence of 
such uncrystallisable compounds must be sought in the existence of 
irregularities in the properties of the solution when its composition 
is varied regularly. The author’s work on sulphuric acid (Trans., 
1890, 338) and other substances, has shown that such irregularities, 
consisting of definite changes of curvature in the figures representing 
the various properties, exist, that the position at which they occur is 
the same whatever property is examined, and, moreover, that this 
position corresponds wherever it can reasonably be expected to do so, 
with simple molecular proportions. Similar irregularities are noticed 
with very weak solutions, indicating the existence of hydrates of 
great complexity. The lowering of the freezing point of several 
solvents must, even on the physical theories, lead to the conclusion 
that liquid molecules are often very complex. A careful examina- 
tion of the freezing points shows that the molecular depres- 
sion (that produced by one molecule dissolved in 100 molecules of 
solvent) is by no means a constant, but varies with the nature of 
the solvent and of the dissolved substance, and also varies irregu- 
larly with the strength of the solution, even when this is very small, 
and when the dissolved substance is not an electrolyte. Such varia- 
tions and irregularities can only be attributed to the existence of 
disturbing causes (such as hydrates), and they are inconsistent with 
any purely physical theory of solution. The depression with very 
strong solutions is generally abnormally large, whereas according to 
the physical theory the reverse should be the case. With every 
solvent there are instances of substances which on dissolution pro- 
duce only half the normal depression of the freezing point, this ab- 
normal action being attributed to the acting molecule consisting of 
two fundamental molecules; in the case of water the smaller values 
are regarded as normal, and the larger as abnormal, their abnor- 
mality being due to the dissociation of the molecule into two or more 
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ions. This view is irreconcilable with Raoult’s constant of 0°63° 
for the molecular depression, for the smaller value in the case of 
water is 1°03, and this would necessitate the acting molecule of 


water being ed or 14H,0. Other objections are raised against 
the dissociation theory; thus, the stability as evinced by the heat of 
formation as well as by the chemical properties of many of the sub- 
stances said to be dissociated, is contrasted with the instability of 
many of those which are represented as remaining intact: again, the 
heat evolved in the dissolution of hydrochloric acid cannot be 
attributed to dissociation into ordinary atoms (for such a dissociation 
must absorb heat), and it has, therefore, to be attributed to the com- 
bination of electric charges with the atoms, a view which endows an 
electric charge with an attribute possessed, as far as we know, by 
matter only. Ostwald’s experiment of producing electrolysis by a 
current of electrostatic origin cannot prove the pre-existence of free 
ions in solution, for, if the conservation of energy is to hold, energy in 
some form must have been expended on the solution, and there is 
nothing to show that it has not been utilised in bringing about the 
decomposition of the molecules. An outline is then given of the 
views which the author has propounded as to the freezing points of 
solutions, according to which, by taking into account the existence of 
hydrates as well as the mechanical effect produced by introducing 
foreign molecules into a solvent, the depression of the freezing point 
of water by sulphuric acid may be calculated as far as —34°, or 
30 per cent. (Proc., 1889, 149) ; the concordance is so good that the 
composition of the hydrates may be calculated from the observed 
freezing points, and these hydrates are found to agree with those in- 
dicated by the study of the curves representing the various proper- 
ties of the solutions. In the case of weak solutions, the lowering 
which can be attributed to chemical causes alone is but a small por- 
tion of the total lowering, and this accounts for the approximate 
regularity and constancy observed with such solutions, and the 
approximate validity of calculations based on purely physical views, 
even though solutions may be truly chemical in their origin and 
nature. 

J. H. Gutapstone said that substances generally have the same 
molecular refraction in whatever solvent they are dissolved, and a 
solution has the same specific refractive energy as the mean of those 
of the solvent and the dissolved substance: ammonia dissolved in 
alcohol has, moreover, the same value as gaseous ammonia. Water 
as a solvent behaves anomalously ; the haloid salts exhibit a higher 
refraction and dispersion in water than that given by calculation; in 
water, also, the refraction increases with dilution up to a certain extent 
and then becomes constant, whilst in other solvents dilution has no 
effect; this difference the speaker considered was evidently not de- 
pendent on the dissolved substance being an electrolyte or not. 
With hydrochloric acid, he had obtained results analogous to W. H. 
Perkin’s magnetic rotation results; in isoamyl oxide, the acid gives: 
the theoretical value (11°25) ; in water, it gives a value 3°15 higher; 
as free chlorine and hydrogen would give a smaller value than the- 


788 ABSTRACTS OF CHEMICAL PAPERS. 


compound, and as the addition of water of hydration would probably 
not affect the value at all, no conclusions in favour of either the 
dissociation or the hydration theory can be drawn from these results, 
and the speaker could only infer that some profound and at present 
unknown change is effected on the constitution of many substances 
by dissolving them in water. 

S. ARRHENIUS communicated a statement to the effect that a 
decrease in the molecular depression of the freezing point with an 
increase of concentration was not a consequence of the law of osmotic 
pressure. Yet Beckmann’s and Eykman’s determinations show that 
such a decrease occurs in the majority of cases. Owing to electrolytic 
dissociation, the molecular depression should not be a constant in- 
dependent of concentration in the case of weak solutions of electro- 
lytes. Taking a certain value for the conductivity of an infinitely 
dilute solution of sulphuric acid, he showed that the calculated de- 
pression agrees with Pickering’s observed values within experimental 
error as far as a strength of 1 per cent., or a depression of 0°4°, and 
fairly well as far as 4 per cent., or 1°6°. 

J. WaLkeER said that Arrhenius’ objection, that electrolytic dissocia- 
tion had not been taken into consideration, applied to almost all of 
the instances tabulated by Pickering. 

W. Ramsay suggested that it was not inconceivable that complexes 
of the dissolved substance, compounds of the latter with the solvent, 
and also the ions resulting from its dissociation, might all coexist in 
solution. 

H. E. Armstrone said that the dissociationists regarded the 
neutralisation of an acid by an alkali as consisting solely of the for- 
mation of water from some of the ions constituting the reagents. 
Water and hydrochloric acid are thus regarded as being compounds 
of a totally different order, the former undissociated, the latter nearly 
entirely dissociated, a proposition opposed to known facts of chemistry, 
and also to the behaviour of these substances at high temperatures. 
He considered that the numerical agreements between theory and 
practice did not prove the correctness of the dissociation theory ; 
electrical resistance was, no doubt, a measure of the activity of a 
substance, and it could, therefore, be successfully used in applying a 
correction for the superior activity of compounds in various cases, 
but this superior activity might be either chemical or physical in its 
nature. 

G. Firzceratp said that there must necessarily be a connection 
between many physical properties. The connection between electric 
conductivity and osmotic pressure was a very important one, and he 
proposed that the quality measured by the former should be termed 
the “‘ measure of ionisation” instead of the “ ratio of dissociation” 
or the “ measure of affinity.” He objected to the use of the term 
“dissociation” on the ground that the ions supposed to be present 
were still held together somehow, so that they could not diffuse away 
from each other. He considered that the ions could not be inde- 
pendently mobile in the liquid, and that the réle of the solvent is 
not merely to give the ions space to resolve themselves, for different 
solvents act differently towards the same substance. Van’t Hoff’s 
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argument that osmotic pressure is due solely to the kinetic pressure 
of the molecules or ions does not necessitate the conclusion that the 
forces between these are small, but merely that the space within 
which they are bombarding is small compared with the space rate of 
variation of these forces. He regarded, however, the whole of 
Van’t Hoff’s argument as fallacious, for according to it one salt 
molecule could never produce osmotic pressure in its own neighbour- 
hood by any forces of attraction between it and the solvent; this 
he considered to be erroneous, for if the semipermeable mem- 
brane were affected by the salt to a smaller degree than the water, 
there would be a difference of pressure in the solvent near and far 
from the salt, and this would act on the semipermeable membrane 
even though it were permeable to the solvent. He considered that 
there were other explanations preferable to that given by Van’t Hoff. 
The mobility of the ions required by the laws of electrolysis is not 
greater than that required by osmotic pressure, and does not necessi- 
tate true dissociation. The continual interchange of atoms in con- 
tiguous molecules, which Williamson’s and Clausius’ theories alone 
require, is sufficient for this purpose, and such interchange may be 
effected by the formation of complex molecules followed by tauto- 
merism. He considered it undoubted that solution is a true chemical 
combination. He thought that the energy required for dissociation 
might be supplied by assuming an affinity of the element for elec- 
tricity, or supposing the ions to be allotropic atoms with different 
internal energy from that possessed by ordinary atoms ; on the former 
assumption, however, the atom with its electrical charge combined 
would not be acted on by electrical forces required in the manner to 
explain electrolysis, and he thought that the facts of solution might 
be explained more simply by chemical combination than by the idea 
of allotropic atoms. He did not consider that the explanation offered 
by the dissociationists as to the heat of neutralisation explained 
anything. A rough calculation led to the estimate that an atom 
would acquire its ionic velocity in 10-“ of a second and 10- of a 
centimetre, in which case Ohm’s law would not fail owing to the 
smallness of the intermolecular bombardment differences until the rate 
of the alternating current is comparable with that of light. 

O. Lopes thought that the moment during which molecules are 
changing partners (a change proved by the existence of double de- 
composition) afforded an instant of potential dissociation sufficient to 
account for electrolysis; if, however, this instant were not long 
enough, we might fall back on the outlying atom stragglers of gross 
complex molecules without admitting that extreme state of dissocia- 
tion which the physicists maintain. He had objected to Ostwald’s 
experimont of producing electrolysis by an electrostatic charge on 
the ground that the experiment was an imaginary one (see Ostwald’s 
remarks below), but even if it could be performed, the accepted laws 
of electrolysis would enable us to predict what would happen, the 
results being the same as if the current were derived from a 
oattery. 

W. Ostwatp said that if a current from a battery is led into two 
beakers containing copper sulphate solution, connected by a siphon 
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with its ends covered by a membrane, and filled with potassium 
ferrocyanide solution, a deposit of copper ferrocyanide is formed on 
the membrane, and through this no copper salt can pass; after a 
time, a deposit of metallic copper forms on the positive side of the 
membrane, showing that the latter is impermeable to the copper ions ; 
these get filtered off, the electric charges with which they were com- 
bined alone pass through the membrane. K and Cl ions pass through 
a ferrocyanide membrane, Ba and FeC,N, ions do not. In a salt which 
‘consists of one ion which can pass and one which cannot, such as 
barium chloride, the former passes to a certain extent, but is pre- 
vented from going far by the negative charge on it being attracted 
by the positive charge on the other ion which remains on the other 
side of the membrane. This explains why the ions cannot be 
separated by diffusion. The addition of an ion which can pass, such 
as K, to the barium chloride allows the chlorine of the latter to pass 
freely; but this might be due to previous double decomposition, 
potassium chloride being formed ; but the free passage of the Cl ions 
may also be effected by placing other positive ions capable of pass- 
ing on the other side of the membrane, as, for instance, copper 
nitrate ; the Cl ions then pass freely in one direction and the NO, 
ions in the opposite direction: here no double decomposition is 
possible and the results can only be explained by free migrating 
ions. He considered that the energy required to dissociate a com- 
pound into its ions might be much less than that required to dis- 
sociate it into ordinary uncharged atoms. It was impossible to deny 
that the facts could be explained by theories other than Arrhenius’ 
dissociation theory, but the latter is consistent with a very great 
number of facts. The experiment which Pickering and Lodge had 
referred to had actually been successfully performed, and no more 
involved the creation of energy than the production of a spark from 
bodies charged by induction. He considered that the opposition of 
chemists to the dissociation theory was merely a matter of feeling 
similar to that which led them for a time to oppose the idea of the 
dissociation of ammonium chloride by heat. The dissociation theory 
explains the difference between the behaviour of electrolytes and 
organic compounds as analytical reagents. The law of constant pro- 
portion is no argument against the theory, for the ions are charged 
with equal quantities of opposite electricities, and, for the solution to 
be electrically neutral, these electricities, and, consequently, the 
different ions, must be present in equivalent proportions. In answer 
to Armstrong, he pointed out that pure hydrochloric acid, like pure 
water, was a non-conductor, and the latter, like the former, would be a 
conductor in a suitable solvent : there was already some evidence that 
water was dissociated to a small extent. 

J. Van’t Horr said that in dilute solutions a law corresponding with 
Avogadro’s existed, and dissociation into ions was a necessary con- 
sequence of this. The action on the semipermeable membrane is due 
to the shock of the dissolved molecules and also to the difference of 
the forces acting on them (? on it) from the solvent on one side, 
and from the solution on the other. The result of the shock is directly 
propcertional to the concentration, while that of the attraction is pro- 
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portional to its square, so that the latter vanishes in dilute solutions, 
and the shock is alone the origin of pressure. Although these views 
are intended more to popularise than to prove the laws in question, 
Van der Waals’ investigation of the kinetics of the action leads toa 
precisely similar result. According to his own theory, the depression 
of the freezing point is not independent of the nature of the solvent, 
and Raoult himself has abandoned his empirical constant in favour of 
Van’t Hoff’s formula. 

W. N. Suaw took objection to some of the substances, such as the 
monohydrate of sulphuric acid, which Pickering quoted as solvents. 
He considered that a solvent could not be considered as inert if it 
caused the dissociation of the dissolved substance. He alluded to 
stannic chloride (Phil. Mag., 1890, 383) as a substance which is con- 
verted into an electrolyte by the addition of alcohol or water, but not 
by the addition of chloroform or hydrogen sulphide, chemical action 
accompanying the change in the former case. 

S. Pickering pointed out* that none of the positive arguments in 
favour of the existence of hydrates in solution had been refuted. 
There were difficulties in applying Kohlrausch’s conductivity values 
for the calculation of the freezing points of sulphuric acid, and, even if 
we can correct the irregularities of the freezing points by the irregulari- 
ties of the conductivities, this does not explain the existence of these 
irregularities; and their existence is inconsistent with any purely 
physical theory ; moreover, non-electrolytes exhibit similar irregulari- 
ties. The concordance exhibited by Arrhenius’ calculations extended 
to 0°4° only, the total depression to 80°: an extension of the calcu- 
lations to stronger solutions exhibits errors of different signs in 
different parts, and these finally attain a magnitude of 60°. Caleula- 
tions on his own theory agreed with the observed values as far as a 
depression of at least 34°, Although Van’t Hoff’s equation repre- 
sented the molecular depression to be independent of the nature 
or amount of the dissolved substance, yet both these affected it. 
The conservation of energy could not be said to be in open contra- 
diction to the dissociation theory if sufficient hypotheses were made 
respecting the energy of the ions, yet these hypotheses themselves 
appeared to be in practical contradiction to the conservation of energy. 
They involve either the introduction of electric charges from nowhere 
capable of combining with matter to generate heat, or else they hypo- 
thecate a new form of atom which shall be minus that free energy 
which an ordinary atom possesses. S. U. P. 


Deduction from the Gaseous Theory of Solution. By O. 
Masson (Nature, 43, 345—349 ; Zeit. physikal. Chem., '7, 500—510).— 
In every simple solution the dissolved substance may be regarded as 
distributed throughout the whole bulk of the solution. Its total 
volume is therefore that of the solution, the solvent playing the part 
of so much space; and its specific volume is the volume of that 
quantity of the solution which contains 1 gram of the substance. To 
avoid confusion it is best to speak of this as the specific solution 


* The whole of Pickering’s answer appeared in the Chemical News only. 
392 
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volume of the substance. It is obviously in inverse ratio to the con- 
centration. 

Imagine a soluble solid in contact with water at a fixed temperature. 
The substance exercises a certain osmotic pressure, in right of which 
it proceeds to dissolve. This pressure is analogous to the vapour 
pressure of a volatile substance in space, the space being here repre- 
sented by the solvent; and the process of solution is analogous to 
that of vaporisation (Nernst, Abstr., 1890, 3). If there is enough 
water present, the whole of the solid will go into solution, just as the 
whole of a volatile substance will volatilise if the available space is 
sufficient. If the solvent is present in excess, the solution formed 
will be unsaturated, and the dissolved matter will be in a state com- 
parable to that of an unsaturated vapour ; but if there is not excess of 
the solvent present, a saturated solution will be obtained in presence 
of undissolved solid, just as we may have a saturated vapour in the 
presence of its own liquid or solid. 

Suppose now that the temperature, in place of being fixed, is 
allowed to vary, a rise of temperature will disturb equilibrium, and 
its re-establishment would necessitate increased solution or vaporisa- 
tion, as the case may be. In the case of a volatile liquid, it will 
become more volatile as the temperature rises, until when the critical 
temperature is reached it becomes infinitely volatile, and for higher 
temperatures can no longer exist in the presence of its own vapour, 
no matter how great the pressure may be. And from the analogy 
between solution and vaporisation, we may expect for every substance 
and its solvent a definite temperature, above which the substance 
cannot exist in presence of its own solution. This may be spoken of 
as the critical solution temperature. 

The solution of a solid substance has here been compared to the 
vaporisation of a volatile liquid, but for purposes of a stricter analogy 
volatile solids, such as camphor or iodine, may be taken. A volatile 
solid will not reach its critical point without having first melted at 
some lower temperature, and a similar change should be exhibited in 
the solution process. At some definite temperature below that of 
infinite solubility, we may expect the solid to melt. This solution 
melting point will not be identical with, but lower than, the true 
melting point of the solid, owing to solution of the solvent in the 
liquid, which will take place in accordance with the rule of reciprocal 
solubility. 

The above hypothesis demands that increase of solubility with rise 
of temperature shall be as general a law as increase of vapour 
pressure. It seems to demand some connection between the true 
melting points of salts and the rates of their increase of solubility, 
a relation established in a general way by Tilden and Shenstone 
(Abstr., 1884, 254). Further, whilst no case is known of a solid sub- 
stance having as such infinite solubility in any simple solvent, several 
cases are known of liquids of infinite solubility, and also of solids 
which, after they have melted in presence of their own solutions, 
become at some higher temperature infinitely soluble. The observa- 
tions of Alexéeff (Abstr., 1886, 847) more particularly show that two 
liquids become one homogeneous solution at a temperature which 
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depends on the ratio of the original ingredients. There is one ratio 
which demands a higher temperature than any other; this is the 
critical solution temperature, above which either ingredient is infi- 
nitely soluble in the other. 

From the observations of Alexéeff on the solubility of aniline in 
water and of water in aniline at different temperatures, the author 
deduces experimental evidence in favour of the above views. He 
also calculates the specific solution volumes of aniline in water at 
different temperatures, and plots the values against the temperature. 
The curve so obtained is strikingly similar to the curve given by 
Ramsay and Young for the specific volume of alcohol and its satu- 
rated vapour at different temperatures, thus affording additional 
support to the view that solution and vaporisation are perfectly 
analogous processes. H. C. 


Deductions from the Gaseous Theory of Solution. By S. U. 
PickerinG (Nature, 43, 488).—When water crystallises from a solu- 
tion by cooling, the tendency of the water molecules to coalesce will, 
on the hydrate theory, be partly counterbalanced by the attraction of 
the other substance present, so that the freezing point will be lower 
the more of the other substance, say salt, there is present. Similarly, 
the temperature of crystallisation of the salt from strong solutions 
ziust be lower the more water there is present. The curve formed 
by the latter temperatures gives what is generally termed the solu- 
bility of the salt in water, and the solubility is thus seen to increase 
with temperature. At a temperature above that of the solidifying 
point of the salt, no salt will be able to crystallise, and the solubility 
of it in water will be infinite ; whilst at temperatures above the solidi- 
fying points of both salt und water, the mutual solubility of these 
will be infinite, and a homogeneous liquid will be produced. Similar 
results will be obtained if the two substances separate in the liquid, 
instead of the solid, condition, and hence the existence of a “ critical 
solution temperature” may be deduced from the hydrate, as well as 
the gaseous, theory of solution (see preceding abstract). The author 
considers-that the fact that osmotic pressure is numerically equiva- 
lent to what the gaseous pressure of the dissolved substance would be, 
does not prove that this substance is a gas when dissolved. The 
osmotic pressure has not yet been proved to be measured by }mv’, 
and existing evidence is strongly opposed to the idea that the solvent 
only “plays the part of so much space.’”’ The only explanation yet 
offered by the supporters of the gaseous theory as to the cause of a 
solid dissolving at all is that it “exercises a certain pressure, in 
right of which it proceeds to dissolve,” and the author calls on 
them to substantiate the existence of a pressure which has not yet 


been recognised. S. U. P. 


Some Ideas about Solution. By W. Ramsay (Zeit. physikal. 
Chem., 7, 511—513).—The curves constructed by Masson (this vol., 
p- 791) for the specific solution volumes are isobaric curves. The 
data of Alexéeff are not sufficient to serve for the construction of 
the isothermal curves, but were it possible to determine the osmotic 
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pressures of the different mixtures, isothermal curves could then be 
obtained analogous to those of Andrews and others for gases. Such 
solution isothermals should be similar in form to the isothermals for 
es. 

mit we imagine the isothermal curve for solutions to be of similar 
form, say, to that of Andrews for carbonic anhydride, the continuous 
passage of gas to liquid in the latter case would be replaced by a 
continuous change from the one solvent to the other in the former. 
In that portion of the curve which represents the period of transition 
from gas to liquid, we may have represented certain labile conditions 
which it is possible to realise, such as that in which the gas exists at 
® pressure above that required for liquefaction, and that in which the 
liquid exists at a pressure below that under which vaporisation usually 
takes place. In the case of solutions, the first of these conditions 
would find its analogue in the phenomenon of supersaturation, as for 
example in the case noticed by Nicol, of the dissolution of anhydrous 
sodium sulphate in a saturated solution of the same salt. The second 
condition may perhaps correspond with that in which a syrup is 
formed, as when at high temperature water dissolves in cane-sugar, 
and the liquid on cooling remains viscid without crystallising. 

The suggestion is also made of the possibility of determining the 
specific heats for constant osmotic pressure and for constant concen- 
tration, and of studying the isentropic relations in the case of solu- 
tions. H. C. 


Solubility of some Substances in Mixtures of Water and 
Alcohol. By G. Boptinver (Zeit. physikal. Chem., 7, 308—322).— 
Although many experimental data exist with reference to the influence 
on the solubility of a substance in water exercised by the presence of 
a third substance, no generalisations have up to the present been 
effected, with the exception of the laws which Nernst has shown 
(Abstr., 1890, 3) hold in the case of electrolytes. In accordance 
with Nernst’s deductions, a third substance, if a non-electrolyte, 
should exercise no influence on the solubility, and should itself dis- 
solve in an aqueous solution, just as in pure water. Hence the solu- 
bility of a substance in water should be in no way altered by the 
addition of alcohol to the water, provided that the substance itself is 
quite insoluble in alcohol. 

Experiments on the solubility of a number of substances, both 
electrolytes and non-electrolytes, in mixtures of alcohol and water, 
prove, however, that this is not the case. If in 100 c.c. of the 
alcoholic solution there are contained S grams of dissolved substance, 
and W grams of water, and the alcohol exercises no influence on the 
solubility, the proportion of salt to water, S/W, should remain constant 
whatever variation takes place in the amount of alcohol present. 
But it was found in all cases, that as the amount of alcohol was 
increased, the ratio S/W decreased, so that water which contains 
alcohol in solution will not dissolve any third substance to the same 
extent as pure water, and the solubility will decrease as the amount 
of alcohol present increases. 

Two assumptions may be made with reference to this behaviour. 
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A given amount of water may be able to dissolve only a certain 
amount of alcohol or of any other substance, but not the two together, 
so that if to a saturated solution of the one a quantity of the other 
be added, the water will be divided between the two, to the exclusion 
of a certain portion of the substance which it originally held in solu- 
tion. Or, on the other hand, it might be that the addition of alcohol 
to water effected a decrease in its solvent action on other substances, 
comparable with the reduction which it effects in the freezing point. 
Both these assumptions, and the further deductions which they 
involve, are fully considered by the author, but neither appears to hold 
in the cases studied. 

The only explanation remaining of the influence exercised by the 
alcohol is that it is a purely mechanical one, and simply due to the 
dilution of the water, and consequent distribution over a larger space. 
Theoretical considerations have led the author to the conclusion that 
if this is so in saturated solutions of a substance in water containing 
different amounts of alcohol, the ratio of the amount of water, W, to 
the cube root of the amount of the dissolved substance should be 
approximately constant. This relation is, as a matter of fact, found 
to hold experimentally in those instances which have been quoted 
above. 

The experimental data given include the solubility of sugar, potas- 
sium and sodium chlorides and nitrates, and ammonium sulphate. 
[In all these cases the ratio W/%/S is approximately constant. With 
potassium chloride and nitrate and sodium nitrate, the values at first 
increase slightly with increasing amounts of alcohol, and then 
decrease, a behaviour which may be due to dissociative or associative 
changes. In the case of sodium chloride, a marked increase in the 
values of the ratio takes place throughout with increasing amounts 
of alcohol. But if the assumption is made of the existence of a 
hydrate, NaCl,2H,O, and the results calculated on this basis, the 
values so obtained are perfectly similar in character to those with the 
other salts just mentioned. With ammonium sulphate, difficulties 
were experienced, owing to the separation of alcoholic solutions of 
this salt'into layers (see Traube and Neuberg, Abstr., 1888, 783), but 
by considering the upper and lower layers in each case separately, 
normal results were obtained. H. C. 


Solubility of Mixed Salts in Water. By G. BopLinper (Zeit. 
physikal. Chem., 7, 358—367).—In a former paper (preceding 
abstract), the author studied the solubility of various substances in 
mixtures of water and alcohol, the compounds chosen being soluble 
in water, but insoluble in alcohol. He now investigates the effect 
produced on the solubility of one salt in water by the addition of 
another. The salts chosen were sodium nitrate and chloride, and 
potassium nitrate and chloride. The conditions of experiment 
differ from those of Nernst and Noyes (compare Abstr., 1890, 
3; and this vol., p. 142) in so far as the above-mentioned salts 
are all easily soluble in water, and not merely slightly soluble. 
As in the case of the addition of alcohol, the addition of a 
second salt diminishes the solubility in such a way that the quotient 
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of the quantity of water present in the solution by the cube root of 
the quantity of original salt is approximately constant. The num- 
bers obtained when sodium chloride was added to sodium nitrate 
solution would appear to indicate that the chloride exists as 
NaCl,2H,0. J. W. 


Determination of Affinity Coefficients. By. M. Conran and C. 
Brickner (Zeit. physikal. Chem., 7, 274—282 and 283—305).—The 
first of these papers deals with the action of alkyl iodides on the 
sodium compounds of phenols and cresols. The methods of investi- 
gation have been described in former papers (compare Abstr., 1889, 
931; 1890, 4, 327, and 1046). The action of methyl, ethyl, and 
propyl iodides on sodium phenoxide dissolved in ethyl and methyl 
alcohols was studied. The action takes place more rapidly in the 
former than in the latter solvent. As in former cases, methyl iodide 
is found to have the greatest, and propyl iodide the least, activity, 
that of ethyl iodide being intermediate. The action of methyl iodide 
only on the sodium compounds of the cresols was examined. The 
action is more rapid than in the case of the phenol compound. It is 
also most rapid with paracresol, and Jeast with orthocresol, metacresol 
occupying exactly a mean position between the two. 

In the second paper, the action of alkyl iodides on ethereal salts of 
acetoacetic acid and its derivatives in the presence of sodium ethoxide 
is considered. In this case also, methyl iodide is found to exceed the 
other alkyl iodides in activity. The action in the case of methyl 
acetoacetate is, on the other hand, slower than in that of the ethyl salt. 
If the affinity coefficient for ethyl acetoacetate be taken in each case 
as 100, those of the other ethereal salts will be :— 


| 
Ethyl acetoacetate ............! 100 100 | 100 
Methyl acetoacetate . seve 56°7 70°1 86 °6 
Ethyl methylacetoucetate _— 357 _ 
ethylacetoacetate .. ost 291 343 421 
heptylacetoacetate . . 273 290 _ 
allylacetoacetate ........ 174 197 _ 


| 
| Methyl iodide. | Ethyl iodide. | Propyl iodide. 
| 


benzylacetoacetate ...... | _— 159 
benzoylacetoacetate...... | 616 70 
| 


If potassium is substituted for sodium ethoxide, the action in the 
case of ethyl acetoacetate is found to be more rapid. Propyl bromide 
acts less rapidly than propyl iodide. H. C. 


Rate of Decomposition and Stereochemistry of Chlor- 
hydrins. By W. P. Evans (Zeit. physikal. Chem., 7, 337—357).— 
From the mode of formation of various chlorhydrins, the author 
assigns to them appropriate stereochemical formule. These formule 
fall into four classes when considered with respect to the distance 
between the summits of the carbon-tetrahedra occupied by the 
chlorine atom and the hydroxyl group. It is assumed that the 
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reaction Cl‘R"-OH + KOH = R’O + KCl + H,0 will take place 
the more readily, the nearer the chlorine and the hydroxyl are to 
each other in the molecule. Corresponding to the stereochemical 
formule, then, the rates of decomposition of the chlorhydrins by 
potassium hydroxide solution should also be capable of being arranged 
in four groups. Measurements were made at different temperatures 
to test the validity of these considerations. The following table con- 
tains the coefficients of velocity found by the author :— 


& 
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24 °5°. 34°. 
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1 { Simethtlethtlone chlorhydrin....| 1°93 
* | Dimethylethylene chlorhydrin .... 1°73 
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8-Dichlorhydrin ........ 
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Methylethylene chlorhydrin......| 0°049 
3. Ethylene chlorhydrin............ 0 -0068 
4. Trimethylene chlorhydrin........ 0 -0000 
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g 


The agreement with the deductions from the stereochemical formule 
is satisfactory. J. 


Action of Water on Normal Salts of Amines of the Paraffins. 
By A. Corson (Compt. rend., 112, 619—622).—If a hydrochloride of 
an amine is dissociated by water, the acid, as Berthelot has shown, 
will form a stable combination with the water, whilst that portion of 
the base which is free from chemical affinities will dissolve in the 
liquid in the same manner as a gas, and will have a definite tension 
at a given temperature. If air is passed slowly through the solution, 
the air saturated with aqueous vapour will form a mass of gas in 
which the amine will have a tension proportional to its tension in the 
liquid. 

Air was passed into solutions of equivalent quantities of diisobutyl- 
amine amd triethylamine hydrochlorides respectively for six hours, and 
the acidity of the liquid was then determined. With solutions con- 
taining 1 gram-mol. per litre, the ratio of the loss of amine at 100° 
was diisobutylamine : triethylamine :: 25: 13; at 56—58°, the loss 
was less than one-third of that at 100°, but the ratio was 7 : 3, or 
practically the same. The ratio of the loss from a solution contain- 
ing 1 gram-mol. per litre to that from a solution of half the strength 
was as 1-4: 1, and the ratio between } gram-mol. and } gram-mol. 
was likewise 14:1. It follows that the tension of dissociation 
diminishes considerably as the concentration of the liquid decreases. 
A very slight excess of acid prevents any sensible loss even after 
six hours at 100°. C. H. B. 
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Inorganic Chemistry. 


Coefficients of Volatility for Aqueous Hydrochloric Acid. 
By R. B. Warper (Chem. News, 63, 17—18).—100 c.c. of hydro- 
chloric acid of known strength was submitted to fractional distilla- 
tion in a flask of 250 c.c. capacity, placed in a cylindrical air-bath, 
and covered with a conical hood of sheet copper heated in such a 
way as to keep the temperature of the upper part of the flask from 
40—50° above the boiling point of the liquid. By this means the 
condensation of moisture upon the sides of the flask was prevented, 
and the distillate obtained really represented the vapour escaping 
from the surface of the boiling liquid. Successive portions of the 
distillate were collected in receivers, which in the case of strong acids 
contained 10 c.c. of water to absorb acid fumes. The several frac- 
tions, after weighing in well-stoppered vessels, were titrated against 
sodium hydroxide, or against centinormal silver solution after evaporat- 
ing with excess of ammonia. The amount of water present in any frac- 
tion was determined by deducting the weight of the acid from the 
total weight of the fraction; and the weights of water and acid thus 
found in each fraction were subtracted successively from the water 
and acid taken to find the composition of the residue after removal of 
this fraction. The mean composition of the boiling liquid during the 
removal of each fraction was expressed in the form H,O + nHCl, 
the composition of the distillate being H,O + n’'HC! or H,O + vnHCl. 
The coefficient v was then found by dividing n’ by n. Four distilla- 
tions gave 25 pairs of values (see original) which could not be all 
expressed by one equation. When dilute acid (» = 0-07 to 0°11) 
was boiled rapidly (about 1 gram distilling over per minute), the 
results agreed with the equation v = 445n*. When strong acid was 
boiled rapidly, the values of v were somewhat greater than would be 
indicated by the equation last given, and were approximately repre- 
sented by v = 3063n*. These two empirical curves, which occupy 
different parts of the field, are entirely consistent with each other, 
but must be regarded as a first approximation only of the function 
sought. When the dilute acid was boiled from 20 to 60 per cent. 
more slowly, the values of v were about 10 to 30 per cent. less than 
those indicated by the equation given, and it therefore appears that rv 
is a function of the rate of boiling, as well as of the composition of 
the liquid. G. 'F> 


Is it Possible to Form Ozone by Lowering the Temperature 
of a Flame? Is there Ozone Neartoa Flame? By L. Inosvay 
(Bull. Soc. Chim. [3], 4, 707—714).—The author’s statement that 
ozone is not formed during rapid combustion has been traversed by 
Loew (Abstr., 1890, 330) and Cundall (Proc., 1890, 26). Both these 
writers indicate methods of detecting ozone formed by flames, using 
the odour and taste of the ozone for the purpose. Considering these 
tests unsatisfactory, the author has re-examined the question. Re- 
peating the experiments of Loew and Cundall, the products of com- 
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bustion in the first case, and the air taken from around the flame in 
the second, have not been found (1) to give the odour of ozone, (2) to 
render thallous oxide paper brown, (3) to permanently decolorise a 
solution of sulphophenylazo-a-naphthylamine so that naphthylamine 
no longer restores the colour. It is concluded, therefore, that the 
experiments of these chemists were insufficient to prove the form- 
ation of ozone in the special cases given. After the gas used had 
been carefully deprived of sulphur compounds, in one experiment the 
reaction with thallous oxide paper was obtained in about seven hours, 
but in several others failed. A new series of experiments, made with 
special precautions to keep the temperature of the flame low and with 
the aid of a special collecting apparatus, yielded the thallous oxide 
reaction in about 4—5 minutes, and the other ozone reaction in 
10—15 minutes. By this modified method, the methane flame gives 
less, the hydrogen and carbon monoxide flames more ozone than the 
flame of illuminating gas. 

The relative amounts of nitrous acid and ozone formed by the 
flame depend (a) on the temperature of the latter, ozone formation 
being favoured by a low temperature; (4) possibly on its surface. 

Experiments made with oxygen in place of air did not yield such 
good results; the author intends to repeat them. 

It was found impossible to obtain the reactions of ozone by 
Cundall’s method even after 10 to 12 hours; the nitrous acid reaction 
was, however, very characteristic. 

The author maintains that the partial conversion of oxygen into 
ozone, obtained by blowing a current of air or oxygen on to a flame, 
does not contradict his statement that “ozone is not formed during 
rapid combustion.” 

The above results agree with those obtained by Dewar, who 
ozonised oxygen by causing it to pass over white-hot platinum, and 
also with the experiments of Elster and Geitel. It is concluded that 
combustion is not the source of the ozone of the air, as the conditions 
found to be essential for its production are absent in ordinary com- , 
bustion. - W. T. 


Conversion of Sodium Pyrophosphite into Phosphite. By 
L. Amat (Compt. rend., 112, 614—616; compare this vol., p. 641).— 
The change is more rapid the more concentrated the solutions, but 
the effect of dilution becomes smaller and smaller as the concentra- 
tion diminishes. With solutions so dilute that the concentration is 
without influence, the rate of change is proportional to the quantity 
of acid present. Nitric and hydrochloric acids exert the greatest 
effect, sulphuric acid somewhat less, and phosphorous acid still less, 
whilst acetic acid has only a very slight effect. 

The change in presence of alkali is subject to similar laws, the rate 
of change at each instant being proportional not only to the quantity 
of pyrophosphite present in the solution but also to the quantity of 
free alkali. C. H. B. 


New Form of Silicon. By H. N. Warren (Chem. News, 63, 
46).—A form of silicon, crystallising in perfect and well developed 
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oblique octahedra, was obtained on subjecting potassium silicofluoride 
to an intense heat in contact with impure aluminium. On separating 
the graphitoidal silicon thus formed by the aid of dilute acids, small 
quantities of the new variety were obtained. Larger yields were 
procured, with varying success, by introducing pieces of metallic 
aluminium, about the size of a walnut, into a clay crucible containing 
a mixture of 4 parts of potassium silicofluoride with 1 part of potas- 
sium carbonate and 2 parts of potassium chloride, in a state of fusion. 
After the violent action attending the introduction of the aluminium 
had subsided, the crucible was urged to whiteness for about 5 minutes ; 
after cooling, a button containing 80 per cent. of silicon was obtained. 
This was placed in a plumbago crucible with 12 parts of alaminium 
and 2 parts of tin, and the whole covered with a layer of sodium 
silicate. The crucible was heated at the highest temperature obtain- 
able for about 2 hours; after cooling the crucible and breaking the 
piece of aluminium contained therein, the new modification was ob- 
tained in large, perfect crystals, having a full metallic lustre and 
resembling the crystals of cast iron, which are sometimes seen on 
breaking a pig of that substance; it is infusible and insoluble in all 
acids except hydrofluoric. G. T. M. 


Action of Hydrogen Iodide on Silicon Chloride. By A. 
Besson (Compt. rend., 112, 611—614).—Dry hydrogen iodide has no 
action on silicon chloride at the ordinary temperature, but at a high 
temperature products of partial substitution are obtained ; the deter- 
mining cause of the reaction being the difference between the heats 
of formation of hydrogen chloride and hydrogen iodide, and the 
partial dissociation of the latter at the temperature of the experiment. 
Hydrogen iodide mixed with vapour of silicon chloride is passed 
somewhat rapidly through a glass tube heated to redness ; the product 
is agitated with mercury to remove free iodine, and is then frac- 
tionated. 

Silicon iodochloride, SiClsI, is a colourless liquid which boils at 
‘113—114°, and does not solidify, even at —60°. It is not affected 
by light alone, but when exposed to air it becomes brown from 
separation of iodine, and this change is accelerated by light. It 
fumes in the air, is decomposed by water, and combines with ammonia 
to form a white, amorphous solid, 2SiC],I,11NHs, which is also decom- 
posed by water ; it does not form a compound with hydrogen phosphide, 
even under pressure and at a low temperature. Silicon iodotrichloride 
can also be obtained by heating silicon chloride with iodine in a sealed 
tube at 200—250°. 

Silicon diiododichloride is obtained only in small quantity; it boils 
at 172°, does not solidify even at —6U°, and rapidly becomes brown, 
owing to separation of iodine. It fumes in the air, burns with 
liberation of iodine, and is decomposed by water; when dissolved in 
carbon tetrachloride, it combines with ammonia to form a white, 
amorphous solid, SiC1],1,,5NH;, which is decomposed by water. The 
diiododichloride is also obtained by saturating the iodotrichloride 
with hydrogen iodide at —22°, and heating the solution for 24 hours 
in sealed tubes at 250°. 


INORGANIC CHEMISTRY. 801 


The chlorotri-iodide, SiClI;, was obtained in very small quantity ; it 
fumes in the air, rapidly becomes red, gives a combustible vapour, 
and combines with ammonia. It boils at about 220°, and when 
strongly cooled remains in superfusion, but on agitation forms a 
white solid which melts at about —30°. C. H. B. 


Action of Heat on Carbonic Oxide. By Berraz.or (Compt. 
rend., 112, 594—597).—Carefully purified and dried carbonic oxide, 
when heated in glass tubes at 500—550°, always yields a small 
quantity of carbonic anhydride, without any separation of carbon. 
The quantity of anhydride formed is practically the same as at high 
temperatures, but in the latter case there is separation of carbon. 
The formation of carbonic anhydride at 500—550° is probably accom- 
panied by the formation of a suboxide, as, for example, 1OCO = C,0, 
+ 2CO, C. H. B. 


Reaction of Carbonic Oxide. By Brrtuetor (Compt. rend., 
112, 597).—Carbonic oxide reduces ammoniacal silver nitrate, the 
liquid becoming brown even in the cold; when heated, an abundant 
black precipitate separates. The reaction is very sensitive, and can 
be obtained with an aqueous solution of the gas ; the presence of even 
a large quantity of air does not interfere with the reaction. 
C. H. B. 

Reduction of Oxygen Compounds by Magnesium. By C. 
Winker (Ber., 24, 873—899).—The author has examined the 
reducing action of magnesium, and of magnesium in the presence of 
hydrogen, on the elements of the fourth group, and gives a detailed 
account of the experiments. The following results were obtained :— 

Carbon.—Magnesium burns at a red heat in carbonic anhydride to 
form amorphous carbon; when heated with carbonates, however, an 
explosive action takes place. The reduction is generally accompanied 
with the formation of magnesium carbide and carbon monoxide. 
Carbon monoxide at a higher temperature is reduced to carbon. The 
carbon so obtained always contains magnesium, even after prolonged 
treatment with hydrochloric acid. When the experiment is conducted 
in the presence of hydrogen, no compound of carbon and hydrogen is 
formed. 

Silicon.—Magnesium and silicon have a decided tendency to com- 
bine chemically with one another. The two elements combine with 
a faint evolution of light when gently heated together. Silica, when - 
heated with magnesium, is converted, with evolution of light and 
scattering of the mixture, into a mixed product. The product in the 
cooler parts of the tube has the bluish-grey colour. of magnesium 
silicide, that in the hotter part of the tube the brown of amorphous 
silicon. When the product is mixed up and again heated, a mixture 
of silicon and magnesia is obtained. If excess of silica be employed, 
no magnesium silicide is produced, but only silicon. Silicates are 
also reduced by magnesium. Silicon is without action on silica at a 
high temperature. When the reduction was conducted in an atmo- 
sphere of hydrogen, no compound of silicon with hydrogen was 
obtained. 
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Titanium.—Titanic anhydride, when heated with magnesium, is not 
reduced to titanium, but titanium monoxide and magnesium titanate 
are produced. The latter is not capable of further reduction. With 
a limited quantity of magnesium, other oxides of titanium, together 
with magnesium titanate, are formed. Magnesium titanide is not 
obtained. A compound of titanium and hydrogen does not appear to 
exist. 

Zirconium.—The reduction of zirconic anhydride by magnesium 
takes place ut high temperatures with evolution of light, but is 
usually incomplete. If the experiment is performed in an atmo- 
sphere of hydrogen, the latter is rapidly absorbed with the formation 
of black zirconium hydride, ZrH,. Zirconium hydride is inflammable, 
and is not attacked by acids. Magnesium zirconide could not be 
obtained. 

Cerium.—Cerium dioxide is reduced at high temperatures by 
magnesium, according to the proportions of the latter, either to 
cerium or cerium sesquioxide, with evolution of light. Cerium mon- 
oxide and magnesium ceride do not appear to exist. When the reduc. 
tion is effected in hydrogen, the latter is rapidly absorbed, and cerium 
hydride, CeH,, is formed. Cerium hydride is inflammable, is brownish- 
red, and is decomposed by acids. Lanthanum behaves in the same 
way as cerium, which points to its being a quadrivalent element, and 
to having a position in the natural system of elements different from 
that usually assigned to it. 

Thorium.—T horium dioxide is reduced to thorium on heating it with 
magnesium. When the experiment is conducted in hydrogen, the 
latter is absorbed, and thorium hydride, ThH,, is formed. A mon- 
oxide of thorium does not appear to exist. 

Germanium.—The oxide is reduced to germanium with a violent 
report and scattering of the mass. 

Tin.—The oxide is violently reduced to metal with evolution of 
light and explosion, resulting in the violent shattering of the tube. 

Lead.—The oxide is reduced to metal with a violent explosion and 
evolution of light. 

The author points out that, like carbon and silicon, all the other 
members of the main sub-group of quadrivalent elements are capable 
of forming compounds with hydrogen, with the exception of titanium. 
The existence of a hydrogen compound of lanthanum points to its 
having a different position in the system of elements, as stated above. 
The hydrogen compounds obtained correspond with the hydrocarbons 
C,H», and the authors think that there can be no doubt that com- 
pounds will be obtained from them corresponding with the derivatives 
of the hydrocarbons and so-called organic compounds. 

E. CG. R. 


Rubidium Barium Dithionate. By G. Boptinper (Chem. Zeit.,14, 
1140—1141).—While preparing rubidium dithionate from rubidium 
sulphate and barium dithionate, tufts of interlacing, very slender, 
white, hair-like needles were observed to separate, and when 
isolated by repeated recrystallisations, these crystals were found to 
suffer no loss of weight at 100°, but at higher temperatures an evolu- 
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tion of sulphurous anhydride and water occurred, leaving a residue of 
rubidium and barium sulphates. Analysis indicates the composition 
(S,0,);BaRb, + H,O for this substance. The crystals are doubly 
refracting, and show extinction parallel and at right angles to the 
long axis; they are more soluble in warm than in cold water, and 
readily from supersaturated solutions. The solubility is diminished 
by the presence of excess of the rubidium sulphate, but increased 
when the barium dithionate is present in excess; but the composition 
and the physical characters of the double salt remain unaltered under 
these circumstances. D. A. L. 


Allotropic Silver. By M. C. Lea (Amer. J. Sci. [3], 41, 179-—190, 
and 259—267; Phil. Mag. [5], 31, 288—250, and 320—329).—Gold- 
like allotropic silver (Abstr., 1890, 213) behaves in a characteristic 
manner with strong acids. Hydrochloric acid has no action on 
normal reduced silver, but when it is added to the allotropic silver 
some silver chloride is always formed, although the amount is small 
because of the immediate conversion of the silver into the ordinary 
form. If the acid is diluted with 50 vols. of water, this last change 
is much slower, and about one-third of the metal is converted into 
chloride. Even when the acid is diluted with 100 vols. of water, the 
metal is changed into the ordinary white form, whilst a considerable 
quantity is converted into chloride. Sulphuric acid diluted with 
50 vols. of water has no action on ordinary silver, but converts the 
gold-like modification into the normal form, and dissolves a small 
quantity. Sulphuric acid mixed with 4 vols. of water, and allowed 
to cool, converts the gold-like form, in a few seconds, into the inter- 
mediate modification described below; if the acid is mixed with 
2 vols. of water, and applied hot, the metal changes instantly into the 
normal light-grey form. The action of strong acids on allotropic 
silver is not accompanied by any evolution of gas. Oxalic, citric, and 
tartaric acids have no action on the moist precipitated allotropic 
silver, but’ dry films, on paper, are converted by the same solutions 
into the ordinary white metal. Ammonia dissolves a small quantity 
of allotropic silver, but does not change it into the ordinary form. 

Gold-like silver behaves with potassium ferricyanide, ferric 
chloride, &c., in the same manner as ordinary silver, but is more 
active. 

An intermediate gold-like modification, D, has a bright-yellow 
instead of a deep-yellow colour, is harder, and can be burnished, is 
not converted into the white form by shearing stress, and gives no 
colour reactions with potassium ferricyanide or ferric chloride, which 
only cause a slight deepening of the colour. It is obtained by heat- 
ing films of the gold-like modification C, on glass or paper, at a tem- 
perature just below that at which the paper begins to carbonise. 
No similar change is produced by merely drying the gold-like 
variety. 

If the precipitated gold-like variety is subjected to prolonged 
washing, it dries with a deep copper colour. The washing is accom- 
plished much more easily if a 2 per cent. solution of sodium potas- 
sium tartrate is used instead of water, until the process is nearly 
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finished. Silver tartrate and stannous nitrate yield gold, blue, and 
other modifications of silver, but the products always contained con- 
siderable quantities of tin. Similar results were obtained with silver 
citrate. 

High-tension electricity changes gold-like silver C into ordinary 
white silver, even with a moderately powerful discharge. If several 
films on paper are put together, and held between the conductors, 
there is a transference of some of the silver from one sheet of paper 
to the next. The parts which have been affected by the discharge 
no longer give any colour reaction with potassium ferricyanide. 

Dry films of gold-like silver on glass, change to the white form 
when heated. After 9 hours at 100°, the edges of the film have 
become white, whilst the centre is completely changed into the inter- 
mediate variety D; at 180°, conversion into the intermediate form is 
complete in 10 minutes; at 200°, the edges become white in 
10 minutes, and the conversion into ordinary white silver is complete 
in half an hour. 

The dried precipitate, in mass, undergoes a similar change at 
180—190°. A film of gold-like silver on pure paper is converted 
into the intermediate form in half.an hour, if immersed in water 
heated at 99—100°; a similar film on glass passes completely into 
the normal silver in 24 hours, without disintegration of the film. 

The application of the slightest friction or shearing stress imme- 
diately changes the gold-like silver C, into white silver. If this 
change is partially produced by friction, and the substance is left at 
rest, the change spreads spontaneously through the whole mass. All 
solid specimens of allotropic silver change spontaneously into white 
silver, even in the dark. Films on paper or glass alter more slowly. 

Gold-like silver on glass or paper seems unchanged on exposure 
to light, but reacts less readily with potassium ferricyanide, and 
after exposure to one or two days of summer sunshine it is completely 
converted into the intermediate form D. Exposure for several months 
is insufficient to change it into ordinary metallic silver. Exposed 
under glass in a printing frame, however, it changes into the white 
form, because the glass becomes much hotter than the films that are 
freely exposed, and the change is brought about by heat rather than 
by light. 

7 Of all the reagents which give colour reactions with allotropic 
silver (Abstr., 1890, 335), the best are potassium ferricyanide in 5 or 
10 per cent. solution, which gives brilliant purples, blues, brownish- 
reds, and browns, and ferric chloride, which gives rose-colour. The 
colours are those of thin films. 

It seems probable that the gold-like, intermediate, and normal 
varieties represent respectively atomic, molecular, and polymerised 
forms of the metal. Light, high-tension electricity and shearing 
stress affect silver haloids in much the same way as they affect the 
allotropic forms of the metal. Heat also affects silver bromide (on 
paper), and makes it reducible by the ferrous oxalate developer, the 
change being slow at 100°, and very rapid at 140°. Since, however, 
the paper is not quite dry, the result must be regarded as an effect 
of the simultaneous action of heat and moisture. When heated with 
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water at 100° for 3 or 4 hours, silver chloride darkens without 
evolution of any gas, and the water acquires a slight alkaline reaction, 
doubtless because of its action on the glass. Silver bromide, under 
similar conditions, changes only from yellow to greenish-yellow, and, 
finally, to dirty grey. 

Sulphuric acid diluted with 2 vols. of water has no visible effect 
on silver bromide paper, but in one case, after washing with water 
and treatment with ferrous oxalate, the part that had been touched 
with acid was whiter than the rest. If the paper, after treatment 
with acid, is well washed, treated with very dilute ammonia, again 
washed, and treated with ferrous oxalate, those parts which have 
been touched with the sulphuric acid appear as brown marks on a 
white ground. 

Silver photochloride, which, beyond a certain point, undergoes no 
further change when exposed to light, the author regards as analogous 
to the intermediate allotropic silver D. 

Since the silver haloids are affected by the same agents as allo- 
tropic silver, and always in the same direction (that is, towards con- 
densation), the author considers that silver probably exists in its 
haloid salts in one of its allotropic forms. C. H. B. 


New Method of Making Alloys. By W. Hattock (Chem. News, 
63,17; compare Spring, Abstr., 1882, 921).—When the metals of 
which Wood’s alloy is composed are filed to fine grains and inti- 
mately mixed in the ratio of 1 part of cadmium (m. p. 315°), 1 part 


of tin (m. p. 230°), 2 parts of lead (m. p. 325°), and 4 parts of bis- 
muth (m. p. 267°), and the mixture is tightly packed in a glass tube 
heated at 98—100° in a water-bath, in the course of some hours 
(generally a day or two) a homogeneous, liquid globule of the alloy 
is formed. 

On the same principle, lead and tin may be melted together at 
190—200° by simply laying a piece of tin on a carefully cleaned strip 
of lead, and placing the whole in an air-bath kept at the required 
temperature. Sodium and potassium readily form a liquid alloy at 
ordinary temperatures, when freshly-cut surfaces of the metals are 
placed in contact. 

The author is of opinion that the method of making alloys here 
described will prove to be of general application, and suggests the 
following law as being highly probable :—An alloy can be produced 
out.of its original constituents without considerable pressure (Spring, 
loc. cit.), if the temperature be above the melting point of the alloy, 
even though it be far below the melting point of the most easily 
fusible constituent. G. T. M. 


Atomic Weight of Copper. By T. W. Ricnarps (Chem. News, 
63, 20—23, 34—36, 43—-44).—Cupric bromide was prepared by the 
action of a slight excess of pure bromine on pure copper in presence 
of water. After completion of the reaction, the excess of bromine 
was expelled, by gentle evaporation to dryness in a glass dish, the 
nearly normal cupric bromide dissolved in a small amount of water. 
and the solution filtered through asbestos contained in perforated 
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crucible. The filtrate was barely acidified with pure hydrobromic 
acid, and concentrated to the consistency of syrup, the containing 
vessel being left wholly undisturbed in a vacuum for 36 hours. On 
agitation and cooling with ice, the resulting, odourless, black, super- 
saturated solution immediately crystallised to a mass of brownish- 
green needles, which were collected on a perforated crucible, and 
washed three times with a very little water. The dilute solution of 
these crystals deposited only an insignificant amount of the insoluble, 
basic bromide when allowed to remain for more than a week, and 
was, undoubtedly, a pure solution of cupric bromide. Init the ratio of 
copper to bromine was determined in the following way :—The copper, 
in 50—60 grams of the solution, was deposited, electrolytically, in a 
platinum dish, previously coated inside with a thin film of copper, so 
that the external conditions, before and after the analysis, might be the 
same. Slightly more than half a gram of the metal was obtained in 
each case. In determining the bromine in fresh portions of the solu- 
tion, not only was the resulting silver bromide weighed, but also the 
silver required to form it; and this last value was determined ac- 
cording to two distinct methods. In the first place, the amount of 
silver required for a given weight of the copper bromide was calcu- 
lated, and somewhat less than this quantity was weighed out, converted 
into nitrate, and the cupric bromide cautiously added to the warm, 
dilute solution. The deficiency of silver was made up by titration 
with a solution containing 1 gram of silver to the litre (compare 
Cooke, Proc. Amer. Acad. Arts Sci., 17, 18). After noting this 
first value for the amount of silver required, a slight, known excess 
of the standard solution was added, and the silver bromide was. 
washed and weighed. The excess of silver in the filtrate was de- 
termined by means of ammonium thiocyanate; solutions containing 
an equivalent amount of pure copper nitrate and small, known 
amounts of silver nitrate being used as a standard of colorimetric 
comparison. This second method of determining the amount of 
silver required to precipitate the bromine is not so accurate as the- 
first, but is of value as a check. 

Assuming the ratio Ag: Br = 10800 : 80°007, the mean atomic 
weight of copper, as given by the eight final and most trustworthy de- 
terminations, = 63°645, with a maximum of 63°664, a minimum of 
63-628, and a variation from the mean of + 0°018. This value for 
the atomic weight is considerably higher than that until now ac- 
cepted, but agrees closely with the numbers obtained by the author 
in his previous investigations (Proc. Amer. Acad. Arts Sci., 23, 
180). If lower values for Ag are accepted, the following ratios are- 
obtained :—Ag : Cu = 10793 (O = 16) : 63°60; Ag: Cu = 107°675. 
(Clarke) : 63°45; Ag: Cu = 10766 (Meyer and Seubert) : 63°44; 
Ag : Cu = 107:06 (O = 15°87) : 63-09. G. T. M. 


Artificial Cryolite and the Dissociation of Aluminium 
Fluoride. By A. v. Aspéra (Chem. Zeit., 14, 868—869).—By 
fusing together sodium chloride, aluminium fluoride and zinc, and 
heating strongly for 15 minutes, or by adding aluminium fluoride to 
molten sodium chloride and fusing until the evolution of chlorine- 
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ceases, @ mass is obtained which, on treatment with water, leaves a 
pink, insoluble, amorphous powder, containing cryolite, to the amount 
of 46°88 per cent. by the first method, in which case zinc and alumin- 
ium chlorides are also formed, and amounting to 42°52 per cent. by 
the second method, the rest of the powder consisting of alumina, 
aluminium fluoride, iron oxide, and sulphuric acid. The powder at a 
high temperature approaching fusion, becomes granular = —? 

_ A. L. 

Carburation of Iron by the Diamond. By F. Osmonp (Compt. 
rend., 112, 573 —580).—Electrolytic iron, when heated in contact with 
diamonds at a temperature exceeding 1035°, but not exceeding 1065°, 
and, therefore, below the melting point of pure white iron (1085°), 
is attacked superficially, and carburated at those points where it is in 
contact with the diamonds. At a temperature of 1085—1125°, 
under the same conditions, the iron melts, the diamonds are dis- 
solved, and a regulus of white cast iron is obtained. With a higher 
proportion of diamonds, some of the latter remain undissolved, but 
have been converted into a form resembling graphite, and have taken 
up a certain quantity of iron. The results show that the diamond, as 
such, cannot effect cementation: but in contact with iron it under- 
goes molecular change, and afterwards carburates the iron. The 
diffusion of the carbon into the iron is accompanied by a diffusion of 
iron into the altered diamond. 

When cooled in hydrogen from 1200° to 600°, the diamond shows 
no abnormal development or absorption of heat. Graphite seems to 
show a retardation of cooling between 725° and 685°: and carbon 
from sugar shows a somewhat more marked retardation between the 
same temperatures. The variations are not much greater than the 
errors of observation, but it is noteworthy that the temperature, 
725—685°, approaches closely to the temperature of the recalescence 
of steel: and this agreement can scarcely be a mere coincidence. 

: C. H. B. 

Formation of Coloured “Lakes.” By L. Vianon (Compt. rend., 
112, 580—582).—The heats of neutralisation of stannic acid and 
metastannic acid respectively by potassium hydroxide are in the ratio 
32°7 ; 2:3, and these numbers may be taken as measuring the relative 
energy of the acid functions in the two cases. 

If the two acids are boiled with phenosafranine in presence of 
sodium sulphate and the precipitates are washed until the washings 
are colourless, it is found that stannic acid has formed an intensely 
red lake, whilst the metastannic acid has acquired only a very pale 
rose tint. With stannic acid, 74 per cent. of the safranine in the 
solution is precipitated, whilst with metastannic acid the quantity 
removed is too small to estimate. In this case, the absorption of a 
basic colouring matter is coincident with the existence of a strongly 
marked acid function in the absorbent. C. H. B. 


Bromonitro-compounds of Platinum. By M. Vizes (Compt. 
rend., 112, 616—619).—When a concentrated solution of potassium 
platonitrite is gently heated with bromine, the compound K,Pt,4NO,,Br, 
is obtained as a bright-yellow powder, consisting of microscopic, yellow 
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prisms which act strongly on polarised light. No gas is evolved in 
the formation of the compound, and it undergoes no loss of weight at 
100 —110° ; it is an additive product from the platonitrite, and may 
be called potassium platibromonitrite. It is only slightly soluble in 
cold water, but more soluble in hot water, from which it crystallises 
in orange-yellow crystals, provided that it has not been heated too 
long above 80°. 

If an aqueous solution of the platibromonitrite is heated for a long 
time at about 80°, nitrogen oxides are evolved and the liquid becomes 
red. When concentrated at a gentle heat, or in a dry vacuum, it 
deposits red, prismatic crystals of potassium platibromonitrosonitrite, 
Pt, Br,,NO,2NO,,K,, which remains unaltered at 100—110°. It is 
much more soluble than the platibromonitrite, especially in hot water ; 
by prolonged heating with water it is decomposed, with evolution of 
nitrogen oxides and formation of potassium platinobromide. 

Hydrobromic acid acts more slowly on potassium platonitrite, and 
the product is a mixture of the platibromonitrite and the platibromo- 
nitrosonitrite, which can be separated by means of their different 
solubilities in water. 

If potassium platinobromide, or one of the bromonitro-compounds, 
is heated with excess of potassium nitrite, the whole of the bromine 
is removed and the platonitrite is formed. The series of the 
bromonitro-compounds is, therefore, K,Pt,4NO,., K,Pt,4NO.,,Br,, 
K,Pt, NO ,2N0,,Brs, K,PtBr,. 

The author was unable to obtain a compound, PtBr,;,NO, K,Br,, 
analogous to the nitrosoplatinochloride, PtCl,,NO,K.Cl,. He has veri- 
fied the composition of the salt K,Pt,4NO,,Cl,, described by Blom- 
strand. C. H. B. 


Double Nitrites of Rhodium. By E. Lerpié (Bull. Soc. Chim. 
[3], 4, 809—814; see Abstr., 1890, 1382).—Claus and Lang have 
attributed contradictory properties to the double nitrites of the 
platinum metals, particularly to those of rhodium. Again, doubt is 
cast on Gibbs’ method of separating these metals by means of the 
double nitrites, owing to the known inaccuracy of his statements 
concerning the solubility of the sulphides of the platinum metals in 
alkaline sulphides. To aid in the elucidation of the questions 
involved, the author has studied particularly the double nitrites of 
rhodium. 

Contrary to the statements of Claus, there is but one potassium 
rhodium nitrite, Rh,(NO,),,6KNO,. When prepared according to the 
method given in detail by the author, this salt forms white, micro- 
scopic crystals, without action on polarised light. It is almost in- 
soluble in cold water, and insoluble in an excess of potassium nitrite, 
a 30 per cent. solution of potassium chloride, a 50 per cent. solution 
of potassium acetate, or in alcohol. Hot concentrated hydrochloric 
acid converts it into the double chloride, Rbh.Ck,6KCl + 3H,0, 
obtained by Claus. This salt is very insoluble in water, which de- 
composes it into potassium chloride and the more stable chloride, 
Rh,Cl,,4KCl, the salt produced on mixing solutions of the two 
chlorides. 
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Sodium rhodium nitrite resembles the potassium salt in composi- 
tion, and the method of preparation differs only in detail from that 
employed for the latter. It forms white, rather bulky, crystals, 
which act on polarised light. It is soluble in 2} parts of water at 
17°, and in an equal weight of boiling water, but is insoluble in 
alcohol. Hydrochloric acid readily attacks the sodium salt with the 
production of the double chloride, Rh,Ch,6NaCl + 18H,0. 

The ammonium salt is prepared from the sodium rhodium nitrite 
by the addition of ammonium chloride. 

Ammonium nitrite cannot be employed directly, on account of its 
ready decomposition by heat. In solubility and reactions, ammonium 
rhodium nitrite closely resembles the potassium salt. 

Barium rhodium nitrite is prepared in much the same way as the 
potassium salt. It crystallises with 12 mols. H,O, forming white, 
bulky crystals, which act on polarised light. The anhydrous salt is 
soluble in 50 times its weight of water at 16°, and in 64 times its 
weight of boiling water. Hydrochloric acid converts it into a mixture 
of barium and rhodium chlorides, forming no definite double salt. 
The barium may be precipitated from the mixture by the calculated 
quantity of sulphuric acid, and the rhodium chloride in this manner 
obtained free from alkali chlorides. 

The soluble double salts of rhodium and sodium or barium yield no 
precipitate with sodium hydroxide or carbonate, or with barium 
hydroxide, and give the insoluble double nitrites of potassium or 
ammonium with potassium hydroxide or carbonate, or ammonium 
carbonate or ammonia, respectively. Hydrogen sulphide or sodium 
sulphide precipitates rhodium sulphide slowly in the cold, more 
rapidly on heating to 100°. The properties of its double nitrites may 
be utilised for the extraction of rhodium, for its separation from other 


metals of the platinum group, and for its quantitative estimation. 
W. T. 


‘ 


Organic Chemistry. 


Halogen Derivatives of Amylene. By J. Konpaxkorr (Ber., 24, 
929—933).—Hell and Wildermann, in a paper on the halogen 
derivatives of amylene (this vol., p. 533), state that for 60 years 
searcely anything bas been published on this subject. The author 
draws attention to the fact that since 1885 he has published a series 
of papers, in the Journal of the Russian Chemical Society, on this sub- 
ject, and obtained the following results :— 

Ordinary amylene consists (Flawitzky, Wischnegradsky, Eltekoff, 
&c.) of a mixture of isopentane with small quantities of trimethyl- 
ethylene, unsymmetrical methylethylethylene, and propylethylene ; 
according to Eltekoff, it consists of isopentane, trimethylethylene, 
unsymmetrical methylethylethylene, symmetrical methylethylethy]- 
ene, and isopropylethylene. Both Gutrie and Bauer, and Hell and 
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Wildermann worked with this mixture. The author, however, em- 
ployed amylenes of known constitution. 

Trimethylethylene, treated with gaseous chlorine at +16° and 
—20°, gave the compounds C;H,Cl and C;H,,Cl, and trimethylethyl- 
ene chloride, C;HjCl (b. p. 133—135°). Besides these products, 
others, of higher boiling point, are obtained if excess of chlorine is 
employed, or if the trimethylethylene is cooled with calcium chloride 
and snow and treated with liquid chlorine. In the latter case, the 
action takes place with hissing and evolution of heat, and is very like 
the action of bromine. The product consists of C;H:oCl., C;sH,C1Cl,, and 
C;H,Cl, together with an insignificant quantity of C;H,C] and C;H,,Cl. 

Isopropylethylene, when treated with gaseous chlorine, yields 
almost entirely isopropylethylene chloride (b. p. 143—144°5°), and 
only a small quantity of a-ethylallyl chloride, CH,:CEt-CH,Cl. 

The mixed amylene, which consists chiefly of isopropylethylene and 
the unsymmetrical methylethylethylene, when treated with gaseous 
chlorine, gives isopropylethylene chloride and an unsaturated mono- 
chloride boiling at 102—103°, which is a derivative of methylethyl- 
ethylene, and when warmed with potash yields an unsaturated 
primary alcohol. The latter consists of a-ethylallyl alcohol, 
CH,:CKt'CH,0H, and probably CH,:CMe-CH,°CH,-OH. 

With chlorine, symmetrical methylethylethylene yields, as chief 
product, methylethylene chloride, CHMeCl-CHCI-CH,Me (b. p. 
138—139°5°), and a small quantity of the monochloride, 


CHMeC!-CH:CHMe. 


The latter, on treatment with water, is converted into the correspond- 
ing unsaturated secondary alcohol, OH-CHMe-CH:CHMe, which boils 
at 117—118°; with bromine, it forms a viscous bromide, C;H,Br,0; 
and by the action of mineral acids is converted into methylpropyl- 
ketone. 

The author is at present engaged in studying the action of chlorine 
on the residual hydrocarbons obtained by treating commercial amyl- 
ene with sulphuric acid. He believes that the difference in the 
action of chlorine and bromine is only apparent, and is determined 
by the temperature and different conditions of aggregation of the two 

ents. 

“e When dry gaseous bromine is passed over the mixed amylenes in 
an atmosphere of carbon dioxide at 20°, bromo-compounds are obtained, 
which were separated into the fractions (1) 80—110°, (2) 110—120°, 
(3) 120—180°. On treatment with water they gave dimethylethyl- 
carbinol, the unsaturated a-ethylallyl alcohol which changes into the 
isomeric aldehyde, an unsaturated alcohol which changes into the 
ketone, a glycol boiling at 207—212°, and the bromhydrin of this 
glycol. If dry bromine is added to trimethylethylene, cooled with 
snow and salt, additive compounds are obtained without any visible 
evolution of hydrogen bromide. If the mixture is not cooled, heat is 
evolved, hydrogen bromide comes off, and the bromides C;H,Br and 
C;HyBr, are formed. The former of these compounds is converted 
into C;H,Br,Br, and then into C;H,Br,,Br, by the further addition of 
bromine. 


ORGANIC CHEMISTRY. 8li 


On the evidence of the above observations, the author expresses the 
chlorination of amylene by the formule (1) C;sHio + Cl, = CsHiCL, 
(2) C;H,,Cl, = HCl —s C;H,Cl, (3) C,H + HCl = C;H,,Cl. 

Hence, those amylenes and generally olefines which combine easily 
with mineral acids yield unsaturated monochlorides ; those which do 
not combine easily with mineral acids give additive products with 
chlorine. E. C. R. 


The Complete Chlorination of Fatty Compounds of High 
Molecular Weight. By E. Harrmann (Ber., 24, 1011—1026).— 
The chlorination was conducted in a similar manner for all the com- 
pounds. The method for caprylene is as follows:—Caprylene is 
treated with a rapid stream of dry chlorine, first in the cold and then 
at the temperature of the water-bath, as long as hydrogen chloride is 
formed. The product, which is a colourless oil, is freed from hydro- 
gen chloride and free chlorine by means of an air-pump, transferred 
to tubes, and iodine added; the tubes are well cooled, and then 
antimony pentachloride is added. A vigorous action takes place. 
When this action is ended, the tubes are sealed up and heated at 70° 
for 3 hours, then opened, and again sealed and heated for 3 hours at 
120°, 170°, and 200°. They are again opened, and the antimony 
pentachloride regenerated by passing in dry chlorine, and the tubes 
heated finally at 320°. The product is slowly poured into a mixture 
of concentrated hydrochloric acid and ice, and the oil which is preci- 
pitated treated with hydrochloric acid, and then with soda solution to 
get rid of the antimony and iodine. The product is next fractionally 
steam-distilled. The residue is heated with iodine and antimony 
pentachloride at 380°, and the product steam-distilled. The residue 
is finally crystallised from ether or light petroleum. 

The following results were obtained :—Caprylene chlorinated at 
320° gave’ perchloromethane, perchlorethane, perchloromesole, C,Cl,, 
and a brown compound, which, when further chlorinated at 380°, 
gave perchloromethane, perchlorethane, and perchlorobenzene. 

Diisobutyl, chlorinated at 450°, gave perchloromethane, perchloro- 
benzene, and a trace of perchlorethane. 

Diisoamyl at 360° gave about equal parts of perchloromethane, 
perchlorethane, and perchlorobenzene, and a trace of perchloromesole. 

Cetyl iodide at 320° gave a large quantity of perchlorethane, 
together with some perchloromethane, perchloromesole, and a dark 
compound, which, on further chlorination at 360°, gave perchlor- 
ethane, perchlorobenzene, some perchloromethane, and a trace of a 
compound crystallising in small prisms and melting at 305°5°, which 
is probably perchlorodiphenyl. 

Palmitic acid at 320° gave, as chief product, perchlorethane, to- 
gether with a little perchloromethane and a dark compound, which, 
on further chlorination at 340°, gave, as chief product, perchlor- 
ethane and some perchloromethane and perchlorobenzene. 

Pennsylvanian petroleum (commercial refined oil) at 350—360° gave 
perchlorethane and perchlorobenzene, small quantities of perchloro- 
methane and perchloromesole, and a moderate quantity of residue, 
which, on chlorination at 450°, gave perchlorobenzene and perchloro- 


i 
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methane. A specimen of petroleum boiling at 300—350° gave, on 
chlorination at a very high temperature, perchlorobenzene, as chief 
product, and perchloromethane. 

Crude Galician ozokerite at 360° gave a large quantity of perchlor- 
ethane, together with perchloromethane, perchloromesole, perchloro- 
benzene, and a residue which on chlorination at 450° gave perchloro- 
benzene and a small quantity of perchloromethane. Ozokerite 
chlorinated at 450° gave perchloromethane and perchlorobenzene. 

Bees’-wax at 450° gave a large quantity of perchloromethane, per- 
chlorobenzene, and very little perchlorethane. 

Perchloromesole, when heated for six hours at 450° with excess of 
antimony pentachloride containing iodine, is converted almost entirely 
into perchloromethane. Perchlorethane under similar conditions is 
also converted into perchloromethane. 

Hence the a of the fatty series yield, as the final result. 
of energetic chlorination, perchloromethane and perchlorobenzene, 
whilst perchlorethane and perchloromesole are obtained as intermediate 
products. 

The author also describes the preparation of diisobutyl and diiso- 
amyl from isobutyl bromide and isoamyl bromide respectively. The 
bromides are mixed with dry ether, excess of sodium wire added, and 
the mixture allowed to remain for a day. The yield of diisobutyl 
amounts to 50 per cent. of that required by theory; the yield of diiso- 
amyl to over 90 per cent. This method is much cheaper than em- 
ploying the iodides. E. C. R. 


Formation of Nitriles on Oxidation with Nitric Acid. By 
C. Het and C. Kirrosky (Ber., 24, 979 —987).—When castor oil is 
oxidised with concentrated nitric acid, it yields a mixture of mono- 
and di-carboxylic fatty acids, and also various neutral compounds 
containing nitrogen, which are volatile with steam. Large quantities 
of capronitrile (b. p. 164—165°), considerable quantities of conantho- 
nitrile (b. p. 180—185°), and small quantities of caprylonitrile (b. p. 
200—205°) and valeronitrile (b. p. 140—143°) can be isolated from 
this neutral oil by fractional distillation, and probably also butyro- 
nitrile (b. p. 120—130°), but the quantity of the last-named compound 
is so small that it was not characterised with certainty; the other 
nitriles were identified by converting them into the corresponding 
fatty acids. 

atty acids, such as caproic and cenanthylic acids, or a mixture of 
the two, do not yield volatile nitriles on oxidation with concentrated 
nitric acid; cenanthaldehyde, on the other hand, yields about 1 per 
cent. of conanthonitrile on treatment with nitric acid of sp. gr. 1°23 
(3 parts). 

Acetone gives about 1 to 14 per cent. of its weight of hydrogen 
cyanide on oxidation with nitric acid, and methyl nonyl ketone yields 
octyl cyanide. 

The above results may perhaps be explained by assuming that the 
nitric acid is reduced to ammonia, hydroxylamine, &c., and that con- 
densation then takes place between the unchanged aldehyde or ketone 
and the reduction product; this view is, to-a certain extent, borne out 
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by the fact that considerable quantities of ammonia are actually 
formed in the reactions. F. 8S. K. 


Origin of the Higher Alcohols contained in Commercial 
Spirits. By L. Linper (Compt. rend., 112, 663—666).—Fermentation 
of sugar and of commercial “ maltose” with a large quantity of yeast 
(80 per cent. of the sugar) yields a product containing a much smaller 
proportion of the higher alcohols than fermentation with a small 
quantity of the yeast (20 per cent. of the sugar). Acceleration of 
fermentation by addition of brewer’s grains has a similar effect, the 
proportion of the higher alcohols being distinctly reduced. Previous 
experiments showed that the lower the temperature at which fer- 
mentation takes place, the lower the proportion of the higher alcohols, 
and the author considers that these results confirm the conclusions. 
already published (this vol., p. 411). C. H. B. 


Glucosoxime and Levulosoxime. By A. Wout (Ber., 24, 
993—996; compare Jacobi, this vol., p. 644).—Glucosoxime is de- 
posited in crystals when an alcoholic solution of anhydrous glucose 
and hydroxylamine is kept for 6 to 8 days at the ordinary tempera- 
ture ; it crystallises in small, anhydrous needles, melts at 135°, and 
does not decompose on prolonged heating at 100°. Levulosowime can 
be prepared in a similar manner, but it is obtained in the form of a 
syrup which crystallises on keeping over sulphuric acid; it melts at 
118° and resembles glucosoxime in appearance. 

Ordinary reagents produce no precipitation in a solution of either 
of these oximes, and both compounds, even in presence of excess of 
ilkali, prevent the precipitation of ferric hydroxide from solutions of 
ferric salts. Glucosoxime reduces ammoniacal silver solutions almost 
immediately, even in the cold, but levalosoxime does so only on 
warming ; both compounds are feebly levo-rotatory. On evaporating 
almost to dryness a solution of glucosoxime with concentrated soda, 
and then dissolving the yellowish residue in water, a solution which 
gives the Prussian blue reaction for hydrogen cyanide is obtained ; 
the oximes of galactose, mannose, and levulose show a like be- 
haviour. 

When glucosoxime is dissolved in acetic anhydride containing a 
trace of zinc chloride, an energetic reaction takes place; on cooling, 
and pouring the solution into water, a thick oil is precipitated. This 
oil is readily decomposed by dilute alkalis, even in the cold, yielding 
a solution which contains hydrogen cyanide; when boiled with very 
dilute sulphuric acid, it is gradually decomposed into hydrogen 
cyanide and a substance which combines with phenylhydrazine 
yielding a yellow, crystalline compound which is not glucosazone. 


F. S. K. 


A Red Sediment formed in a Raffinose Solution. By F. G. 
Wiscumann (Chem. News, 63, 5—7).— Whilst engaged in the isolation 
of raffinose from a low beet-sugar, the author obtained a small 
quantity of a substance having a bright-red colour. This substance 
contained iron, but was shown by spectroscopic examination not to 


314 ABSTRACTS OF CHEMICAL PAPERS. 


be hematin; it is remarkably fluorescent, and is insoluble in all 
ordinary solvents except concentrated mineral acids. No information 
is given as to its nature. Se F. & 


Action of Nitric and Sulphuric Acids on Vegetable Fibre. 
By J. Lirscniirz (Ber., 24, 1186-1192) —Cellulose can be prepared 
in large quantities by the following process :—-Fir-wood (1 part), 
free from bark, is cut into cubes 10—15 mm. in length, and heated at 
45—50° with a mixture (10—15 parts) of concentrated sulphuric 
acid (1 vol.) and 25 to 30 per cent. nitric acid (3 vols.) for 14—16 
hours; the light-yellow product is then separated from the warm 
solution, washed first with cold and then with hot water, and boiled 
with dilute soda until it is reduced toa pulp. The dark-brown liquid 
is run off and the pulp washed thoroughly with water (acidified with 
sulphuric acid if alkaline) until the washings are colourless. The 
cellulose obtained in this way is quite colourless, has a neutral reac- 
tion, and does not give the reactions of lignin; it is very strong and 
fibrous and contains 1‘5—1°8 per cent. of ash, but is free from nitro- 
cellulose ; the yield is 38—41 per cent. 

The acid liquid, separated from the cellulose, contains considerable 
quantities of oxalic acid, small quantities of fatty acids, and sub- 
stances, such as cellulosesulphuric acid, which reduce Fehling’s 
solution; it is used again four or five times for treating fresh 
quantities of wood, the only difference being that, in each operation 
the mixture is raised to a temperature about 5° higher than that em- 
ployed in the previous one. The nitric acid is then completely 
used up, and the clear solution, if left for about 24 hours, deposits 
a considerable quantity of oxalic acid; this product is nearly pure, 
and can be obtained in a state of purity by recrystallising once from 
water. In such a series of operations, the yield of cellulose is 38—40 
per cent., and that of the oxalic acid 29—30 per cent. of the weight 
of the dry wood employed. The acid liquors remaining after separat- 
ing the crystalline oxalic acid in the last operation contain about 
30—32 per cent. of sulphuric acid, 1‘5—2-0 per cent. of oxalic acid, 
and small quantities of cellulosesulphuric acid ; after adding the proper 
quantity of nitric acid and a little sulphuric acid if necessary, a 
mixture is obtained which can be again used for treating a fresh 
quantity of wood. F. 8. K. 


Action of Phosphorus Oxychloride on Ethereal Silicates and 
their Chloro-derivatives. By H. N. Sroxes (Ber., 24, 933—936).— 
The action of phosphorus oxychloride on the trichlorhydrin of ethyl 
orthosilicate, SiCl,-OEt, was studied in the hope of obtaining silicon 
oxychloride, Si,OCl,. The reaction, however, takes place in quite a 
different way. When the trichlorhydrin is heated with excess of 
pltosphorus oxychloride in a sealed tube for 2 hours at 180°, ethyl 
chloride, a white, amorphous compound, and silicon tetrachloride are 
formed. The white, amorphous compound is freed from excess of 
phosphorus oxychloride by heating at 150—200° in a stream of dry air. 
On analysis, it gave numbers corresponding with the formula SiP,O,Cl. 
It is extremely hygroscopic, easily and completely soluble in absolute 
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alcohol, which proves the absence of free silicic acid, and is more 
soluble in water, but deposits silicic acid from the solution. On 
heating at 200°, phosphorus oxychloride is slowly evolved: at a red 
heat, phosphoric anhydride is given off, and a transparent glass 
remains, which contains lumps of silicic acid, and is probably the 
compound SiO,,P,0;. The author concludes that this white, amor- 
phous substance is the chloride of a silicophosphoric acid. Neither 
the acid itself nor any of its salts could be isolated, as it is decomposed 
by water. When silver nitrate is added to the cold aqueous solution 
acidified with nitric acid and the silver chloride filtered off, the 
clear filtrate on addition of ammonia, deposits silver pyrophosphate, 
silver orthophosphate, and finally silicic acid. Phosphoras penta- 
chloride at 100° easily converts it into silicon tetrachloride and phos- 
phorus oxychloride. 

The action of phosphorus oxychloride on the mono- and di-chlor- 
hydrin of ethyl orthosilicate takes place according to the following 


equations :— 


(1.) 28iC1,(OEt), + 2POCI, = SiC + SiP,O,Cl, + 4EtCl. 
(2.) 48iC1(OEt), + 6POCI, = SiC + 3SiP,0,Cl, + 12EtCl. 


Ethyl orthosilicate is decomposed by phosphorus oxychloride ac- 
cording to the equation Si(OEt), + 2POCI],; = SiP,O,Cl, + 4EtCl. 

Hexethy] disilicate, Si,O(OEt),, is easily attacked by phosphorus 
oxychloride at 180°. Ethyl chloride is formed, together with a silico- 
phosphoric chloride which is somewhat like the above, but has a 
different composition. 

Ethyl disilicate chlorhydrin, when treated with phosphorus oxy- 
chloride, did not yield silicon oxychloride. E. C. R. 


Derivatives of Ethylamine. By S. Gasrizn (Ber. 24, 
1110—1121).—By the action of potassium hydrosulphide on brom- 
ethylphthalimide in alcoholic solution, the author has already found 
{Abstr., 1889, 870) that ethylmercaptophthalimide, 

CH, <60>N-CHyCHySH, 
is formed. Further investigation has shown that the corresponding 
monosulphide is always simultaneously formed. To prepare ethyl- 
mercaptophthalimide in the pure condition, an alcoholic solution of 
bromethylphthalimide and potassium hydrosulphide is heated at 100° 
under pressure ; the product, when poured into water, solidifies almost 
immediately to a crystalline mass, which is separated from the mono- 
sulphide simultaneously formed by conversion into the mercury or 
lead salt, preferably the latter, which is then decomposed by dilute 
sulphuric acid. Ethylmercaptophthalimide separates out on evapo- 
rating the filtrate, and is purified by recrystallisation from alcohol ; 
it becomes plastic at 76°, melts at 79—80°, and is converted by boiling 
20 per cent. hydrochloric acid into phthalic acid and amidomercaptan 
hydrochloride, NH,*C,HySH,HCl, which crystallises in small, trans- 


parent needles. 
Diphthalylamidoethyl sulphide, (CsH,O.:N-C,H,).S, is best obtained 
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by heating bromethylphthalimide with a slight excess of alcoholic 
potassium sulphide in a reflux apparatus. Hydrogen sulphide is 
evolved, and after half an hour the product is poured into water ; 
the yellow oil thus precipitated gradually solidifies, and, on recrystal- 
lisation from alcohol, is obtained in slender, flat needles melting at 
128—129°. The mercaptophthalimide is obtained simultaneously in 
small quantity. The monosulphide is not formed by the action of 
potassium sulphide, K,S, on bromethylphthalimide, but may be 
obtained by treating sodium ethylmercaptophthalimide with brom- 
ethylphthalimide ; the yield is, however, not good. 

To eliminate phthalic acid from the monosulphide, either hydro- 
chloric acid or potash may be employed; the thidethylamine hydro- 
chloride thus obtained forms crystalline crusts or slender needles, 
melts at 131°, is hygroscopic and very soluble in water; its auro- 
chloride forms yellow, radial, spherical aggregates, its platinochloride 
yellow needles, and its picrate acute plates melting at 212°. By the 
action of aqueous soda and benzoic chloride, it yields a benzoyl 
derivative, which crystallises in scales and melts at 107—108°. The 
free thioethylamine, S:(CH,°CH,NH,)., obtained by the action of 
solid potash on a concentrated solution of the hydrochloride, is a 
colourless oil, boils at 231—232° under a pressure of 758 mm., and 
is miscible with water, forming a strongly alkaline solution. 

When diphthalimidoethyl sulphide is oxidised with nitric acid of 
sp. gr. 1°25, nitrous fumes are evolved, and diphthalimidoethyl sulph- 
owide, (CsH,O,:N*CH,CH,),SO, is formed. The latter crystallises 
from alcohol or acetic acid in long, slender needles, melts at 189°, and 
is converted by hydrolysis with hydrochloric acid into diamidoethyl 
sulphoxide hydrochloride, SO(CH,CH,NH,).,2HC), phthalic acid, 
and other products. The former crystallises in long, slender needles. 

Under suitable conditions, ethylmercaptophthalimide may be 
oxidised to the corresponding bisulphide (see following abstract). 
The iatter, on further oxidation with nitric acid of sp. gr. 1°25, yields. 
phthalyltauwrine, CsH,O,N-C,H,SO,H + 14$H,0. This forms compact 
crystals and has a bitter taste; it becomes plastic at 85°, and at 
100° melts to a milky liquid, which is completely transparent at 
102—103°. 

Gabriel and Heymann have previously shown (Abstr., 1890, 524) 
that thiazolines may be prepared by the action of alkylene dibromides. 
on thioamides, hydrogen bromide being eliminated. The reaction 
does not, however, succeed with thiacetamide. The author has now 
found a new method of preparing mesophenylthiazoline (see following 
abstract}, and has also succeeded in preparing mesomethylthiazoline 
in asimilar manner. For this purpose, dithioethylamine hydrochloride 
was boiled with anhydrous sodium acetate and acetic anhydride; 
after removing the excess of the latter, the syrup, which is almost 
certainly the diacetyl compound, (NHAc’C,H,'S)., was treated with 
phosphorus pentachloride, warmed for a few minutes, poured into 
water, the filtered solution made alkaline and distilled. The base 
comes over in the first portion, and is isolated by adding solid potash 
and extracting with ether. It boils at 144°5—145° under a pressure of 
769 mm., and has the expected composition, C\H;NS. On oxidation 
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with bromine-water, it yields taurine, and is converted by boiling 
hydrochloric acid into amidoethylamine hydrochloride and acetic 


acid; it must therefore be mesomethylthiazoline, Tey oMe. Its 
2 


picrate, C,H,;NS,C,H;N;0-, forms long, flat needles melting at 
169—170°, and the platinochloride a pale-yellow, crystalline powder 
readily soluble in water. 

When bromethylphthalimide is heated by itself, it blackens and 
evolves hydrogen bromide. On further heating, a portion distils over 
from which phthalimide and ethylphthalimide were isolated, and a 
large quantity of carbon remains behind. 

Bromethylamine hydrobromide acts on ethyl acetoacetate in 
presence of aqueous soda forming ethyl bromethylamido-a-crotonate, 
C,.H,Br'NH:CMe:CH:-COOEt, which crystallises from light petroleam 
and melts at 48—50°. Bromethylphthalimide also combines with 
piperidine forming a syrup, which, on hydrolysis with hydrobromic 
acid and treatment with solid potash, yields 1-amidoethylpiperidine, 
CsNH,°'C,.HyNH:. It is a colourless liquid, boils at 183—184°, and 
absorbs carbonic anhydride from the air, forming crystalline crusts ; 
it is miscible with water and has an odour resembling, but much 
weaker than, that of piperidine. Its hydrobromide, C;H,N,2HBr, 
erystallises from absolute alcohol in acute needles ; the awrochloride 
forms long needles, and the platinochloride rhombic tablets. Its 
solution in hydrochloric acid gives a deep-red coloration with 
potassium bismuthoiodide. H. G. C. 


Dithioethylamine. By W. Cosientz and S. Gasriet (Ber., 24, 
1122—1125).—When the crude alcoholic solution of ethylmercapto- 
phthalimide (see previous abstract) is treated with iodine or ferric 
chloride on the water-bath, it is converted into diphthalylimidoethyl 
bisulphide, (C,H,O.:N-CH,°CH,).8., which crystallises in small plates 
melting at 138—139°. When heated with hydrochloric acid at 
190—200°, it is hydrolysed with formation of dithioethylamine hydro- 
chloride, (NH,°C,H,).S.,2HCl. The latter melts at 203°, and, on 
treatment with benzoic chloride and aqueous soda, yields dibenzamido- 
diethyl bisulphide, (NHBz-C,H,).S., which crystallises from hot alcohol 
in needles and melts at 132°. When heated with phosphorus penta- 
chloride at 100°, it yields a pale-yellow syrup, which is dissolved in a 
small quantity of dry chloroform and mixed with benzene. The 
crystals which separate are collected, washed with benzene, and 
placed over sulphuric acid. They become moist and ball together in 
the air, and are decomposed by soda with formation of an oil which 
may be driven over by steam, and is identical with the mesophenyl- 
thiazoline Te g>OPh, described by Gabriel and Heymann (Abstr., 

2 
1890, 524). The above hygroscopic crystals gave on analysis 
numbers agreeing with the formula (C,H,NS).,3HCI, but the manner 
in which the reaction takes place is not yet fully resin; > — 

Action of Aqueous Ammonia on Isobutyl Chloride in 
Closed Vessels at 100°. By H. Maxsor (Bull. Soc. Chim. [3], 4, 
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(§93—697).—The author has endeavoured to determine the best con- 
ditions for the production of isobutylamine. From the results of nine 
experiments carried out under different conditions, he concludes that :-— 
(1.) It is not correct that an initial excess of ammonia always favours 
the formation of the primary amine to the exclusion of the secondary 
and tertiary products, but it considerably facilitates the transforma- 
tion of the chloride. The rate of change of the isobutyl chloride 
augments very rapidly with the proportion of ammonia present. In 
two days, 31 per cent. is converted in the presence of two molecular 
proportions of ammonia, 50 per cent. with four; in three days 86 per 
cent. is transformed by six molecular proportions of ammonia, 95 per 
cent. by 10. Practically there is no advantage in using more than 
10 molecular proportions of ammonia to one of isobutyl chloride. 

(2.) Hofmann’s hypothesis as to the formation of amines is in- 
adequate to explain the results of these experiments, whereas the 
views put forward by the author in a previous paper (Ann. Chim. Phys., 
March, 1888) account very well for the observed facts. W. T. 


Hexamethylenamine. By Y. Scuwarrz (Chem. Zeit., 14, 787). 
—Heaxamethylenamine tetrasilver bromide, C.Hy:N,,4AgBr, is formed 
when an ammoniacal solution of silver nitrate is mixed with an 
ammoniacal formaldehyde solution containing ammonium bromide; 
as also when hexamethylenamine itself is used, and when metallic 
bromides act on hexamethylenamine silver nitrate. It is a curdy 
precipitate which partly dissolves, the other portion becoming rapidly 
crystalline. When heated strongly, hexamethylenamine passes off, 
leaving a mixture of silver bromide, metallic silver, and some char- 
coal. Nitric acid rapidly oxidises it, yielding pure silver bromide. 
The compound resembles the hexamethylenamine derivatives described 
by Horton (Abstr., 1888, 1051). D. A. L. 


Essential Oil of Mustard. By P. Birxenwatp (Chem. Centr., 
1891, i, 266—267; from Pharm. Zeit. Russ., 29, 785—787).— 
Copper Compound of Allyl Thiocarbimide.—A greenish-yellow, amor- 
phous powder was found in the copper condenser when preparing 
allyl thiocarbimide. After washing it with alcohol, the colour 
changes to yellow; it dissolves in hydrochloric acid with evolution 
of hydrogen sulphide; it reacts with concentrated nitric acid, 
a strong odour of allyl thiocarbimide being emitted ; it is blackened 
by potash, and allyl isothiocyanate is set free. The analysis agreed 
with a compound CuS + C,;H;NCS. 

Potassium Myronate.—The author has prepared potassium myron- 
ate from the seeds of Brassica nigra and Sinapis junea by Will 
and Kérner’s method; both the specimens melted at 135°, and de- 
composed at 145°. The loss on heating at 100° during four hours. 
amounted to 2°43 per cent. in the case of the specimen from Brassica. 
nigra, and to 3°32 per cent. in that of the specimen from Sinapis junea. 
The loss on heating should have been 4°3 per cent. to correspond with 
1 mol. H,O. The analysis of the specimen from Sinapis junea gave- 
results corresponding with those which Will obtained with a specimen 


from Brassica nigra. J. W. L. 
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Investigation of Crude Acetone. By L. Wotrss (Chem. Zeit.,. 
14, 1141—1142).—By fractionation, the crude oil boiling between 
75° and 135° was separated into three fractions. From the first fraction, 
a substance boiling at 80° was obtained, which appeared to be methyl 
ethyl ketone. The second fraction yielded a substance boiling at 
102—103°, which proved to be methyl propyl ketone; the absence of 
diethyl ketone was established. The third fraction, by repeated 
fractionation, yielded fractions of nearly equal amount ; one boiling at 
128—129° gave numbers between those required for methyl butyl 
ketone and allylacetone, the former substance being subsequently sepa-- 
rated from its associates by means of sodium hydrogen sulphite. The 
oils not precipitated by this reagent were distilled from strong sodium 
hydroxide, and the indefinite substance (b. p. 128—130°) obtained was: 
oxidised with nitric acid, evaporated to dryness, dissolved in water, and 
treated with barium hydroxide; the precipitate was found to contain 
succinic acid, the solution pyrotartaric acid. From the presence of 
the latter, the author infers that there is a ketone present containing: 
a closed chain, probably identical with Kane’s dumasin (Annalen,. 


110, 21). D. A. lh 


The Behaviour of Hexachlororthodiketohexene on Heating. 
and towards Phosphorus Pentachloride. By T. Zincxe and F. 
Kiister (Ber., 24, 924—928).—Hexachlororthodiketohexene was pre- 
pared in a dry state by distillation under reduced pressure. The 
hydrate cannot be used in these experiments. The hexachlorodiketone 
when free from water forms a thick red oil, boils at 199° under 
60 mm. pressure, solidifies when kept for some time, and absorbs: 
water from the air with production of the hydrate. The red colour: 
appears to be due to a little tetrachlororthoquinone. 

When ‘heated in a tube at 300—310° for some hours, colourless: 
needles are obtained, mixed with liquid products. The needles are 
perchlorobenzene (m. p. 224°). The liquid also contains perchloro-. 
benzene, which is separated by adding light petroleum. The filtrate, on 
remaining some time, deposits crystals of + : y-hexachloroketopentene- 


CCI-CO >CCl,. The non-crystallisable product contains the f : y-ketone,. 


CCl, CCl, 
bci—cc> oO 


When the diketone is heated with phosphorus pentachloride (2 
mols.) at 250°, it is completely converted into perchlorobenzene. When 
the reaction takes place at 200—210°, some perchlorobenzene is formed,. 
together with a compound containing phosphorus. The compound 
obtained from the latter, after treatment with water, melts at 203°,. 
forms shining plates, and is soluble in ether. As this compound was. 
only obtained in small quantities from the diketone, which latter is 
difficult to prepare in the dry state, the authors attempted to prepare: 
it from tetrachlororthoquinone. 

Orthoquinone was heated with phosphorus pentachloride (2 mols.) 
for half an hour at 200—210°. On treatment with water, a mass 
of shining plates was obtained. The perchlorobenzene was extracted. 
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from this with benzene, and the residue dissolved in ether and pre- 
cipitated with benzene. Analysis showed that the compound was 
{,Cl;O-PO(OH),. It forms white, silvery plates, melts at 203° with 
blackening, is soluble in ether, somewhat soluble in water, and is re- 
precipitated by hydrochloric acid, and dissolves in soda without 
decomposition. It is identical with the compound obtained from 
hexachlordiketohexene, and is also obtained from the para-deriva- 
tives C,Cl,0, and C,Cl,O,. It is an intermediate compound in the 
production of perchlorobenzene. E. C. R. 


Derivatives of Palmitic Acid. By C. Hett and C. Jorpanorr 
(Ber., 24, 936—943).—The authors find that the most convenient 
material for the preparation of pure palmitic acid is Japanese wax, 
which yields one-half its weight of pure palmitic acid, whilst palm oil 
yields only one-fifth its weight. The acid was purified by distillation 
under reduced pressure, and melts at 62°. 

a-Bromopalmitic acid is obtained by heating palmitic acid (175 
grams) with phosphorus (7'1 grams) and bromine (65 c.c.). The pro 
duct is purified by washing with water, when an emulsion is formed 
from which the acid is extracted with light petroleum. It crystal- 
lises in shining scales, melts at 51°5—52’, and solidifies in beautiful 
prisms or pyramids. It is insoluble, and when pare is incapable of 
forming an emulsion with water, dissolves easily in alcohol, benzene, 
ether, light petroleum, carbon bisulphide, and chloroform, and has no 
caustic action on the skin. The ethyl salt is obtained by passing 
hydrogen chloride into an alcoholic solution of the pure acid. It isa 
pale-yellow, fruity-smelling liquid, and boils at 241°5° under 38 mm. 
with slight decomposition. 

a-Hydroxypalmitic acid is obtained by boiling the bromo-derivative 
with a slight excess of potassium hydroxide. When gently warmed 
with water, it forms an emulsion, and on raising the temperature of the 
water, rises to the surface as a yellow, transparent, gelatinous mass, 
which solidifies on cooling. It crystallises from alcohol in small, 
shining crystals, melts at 82—83°, and is easily soluble in alcohol, 
ether, and other organic solvents. The copper salt is obtained as a 
green precipitate on adding a hot alcoholic solution of copper acetate 
to an alcoholic solution of the free acid. The lead salt is obtained in 
a similar way as a white, powdery precipitate. The barium salt is 
obtained in crystalline flocks on adding barium chloride to an alcoholic 
solution of the ammonium salt. The acetate, C,.H;,0;Ac, is obtained 
by boiling the acid with excess of acetic chloride, washing with water, 
and dissolving the oily product in ether. On distilling off the ether, 
it is obtained as a resinous mass. It crystallises from alcohol in 
white scales, melts at 62°5°, and is easily soluble in ether, less soluble 
in alcohol and other organic solvents. 

a-Amidopalmitic acid is obtained by heating a-bromopalmitic acid 
with excess of alcoholic ammonia in a sealed tube for some hours on 
the water-bath. The product is mixed with water and acidified with 
sulphuric acid. A better yield is obtained by heating the mixture at 
130—140°, and evaporating off the excess of ammonia and alcohol. 
lt is a white, crystalline powder, insoluble in alcohol, ether, and 
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benzene, sparingly soluble in cold acetic acid, and easily soluble in 
hot acetic acid, and dissolves easily in alcoholic alkaline hydroxides, 
from which solution the alkali salt crystallises in beautiful plates of 
fatty lustre. The acetyl derivative is obtained by boiling with excess 
of acetic chloride as a thick oil, dissolves easily in ether and alcohol, 
and has not been obtained crystalline. 

a-Anilidopalmitic acid is obtained by boiling bromopalmitic acid 
with excess of aniline. From boiling alcohol, it separates as a pow- 
dery precipitate, melts at 141—142°, and is easily soluble in benzene 
and ether. It has not been obtained crystalline. 

Palmitanilide is obtained by boiling palmitic acid with excess of 
aniline for about five hours, and washing the product with dilute acid 
and water. It distils at 282—284° under 17 mm. pressure without 
decomposition, and is so obtained as a colourless liquid, which solidi- 
fies on cooling to a crystalline mass. It crystallises from alcohol in 
long, soft, shining needles, melts at 90°5°, and is easily soluble in 
alcohol, more soluble in ether, benzene, and carbon bisulphide. 

E. C. R. 

Cyanopalmitic Acid, Tetradecylmalonamic Acid, and Tetra- 
decylmalonic Acid. By C. Hett and C. Jorpanorr (Ber., 24, 987 
—993).—Cyanopalmitic acid, CyHs,NO., is obtained when ethyl 
bromopalmitate is boiled for 4 to 5 days with potassium cyauide in 
alcoholic solution. The filtered solution is evaporated, the residue 
extracted with ether, the acid precipitated from the residual alkaline 
solution with hydrochloric acid, extracted by shaking with ether, and 
separated from regenerated palmitic acid by fractional crystallisation 
from light petroleum. It crystallises from hot glacial acetic acid in 
almost colourless plates, melts at 75—76°, and is moderately easily 
soluble in light petroleum ; when heated at 220°, it is completely con- 
verted into palmitonitrile with evolution of carbonic anhydride, and 
when boiled with alcoholic potash, it yields palmitic acid. 

Tetradecylmalonamic acid, C\yHs° CH(CO-NH,)-COOH, is formed 
when cyanopalmitic acid is boiled with concentrated alcoholic soda 
for about two days. It crystallises from hot alcohol in nacreous 
plates, is insoluble in water and ether, and decomposes at 130—140° 
with evolution of carbonic anhydride, but without melting, being con- 
verted into palmitamide (m. p. 104—105°). 

Tetradecylmalonic acid, CHO, can be prepared by boiling the 
preceding compound for a long time with alcoholic potash; it is a 
semi-crystalline powder, melts at 117—118°, and is readily soluble in 
hot alcohol and boiling acetic acid, but only very sparingly in ether, 
and insoluble in water. When heated at 150—170°, it is cohverted 
into palmitic acid. The silver salt, C,;;Hy»O,Ag:, is colourless; the 
calcium salt, CyHyO,Ca, zine salt, CypHyOQ.Zn, and cadmium salt, 
C,;,H,O,Cd, are crystalline; the copper salt, Cy;H»O,Ca, decomposes 
at 180°. F. 8. K. 


Propylideneacetic Acid from Malonic Acid and from Orth- 
amidophenol. By T. Zincke and F. Kisrer (Ber., 24, 908—911). 
—The authors undertook this work with the object of . determining 
whether the acid C;H,0., obtained by them from catechol, was propyl- 

VOL. LX, 34 
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ideneacetic acid, CH;;CH,-CH:CH-COOH, or was identical with the 
ethylidenepropionic acid, CH,,CH:CH-CH,COOH, obtained from acet- 
aldehyde and succinic acid. The solution of this question was of interest, 
because the authors had based the constitution of the hexachlorodike- 
tone and other chloro-compounds obtained from catechol on the pro- 
duction of propylideneacetic acid. Ethylidenepropionic and propvl- 
ideneacetic acids are easily distinguished by treating the acid with 
hydrogen bromide and boiling the resulting compound with water. If 
valerolactone is formed, then the compound is ethylidenepropionic acid. 
The authors find that the acid obtained from malonic acid and that 
from catechol behave alike. From both, a minute quantity of valero- 
lactone was obtained, but the main product is an acid not containing 
bromine, which is probably an hydroxy-acid. The formation of a 
small quantity of valerolactone is probably due to a small quantity of 
the propylideneacetic acid having undergone molecular change. 

Propylideneacetic acid was prepared from malonic acid according 
to the directions of Fittig and Frankel. It boiled at 193-—196°. The 
acid (4—5 grams), cooled with ice, was treated with somewhat more 
than an equal volume of hydrobromic acid saturated at 0°, and the 
mixture allowed to remain for a few days at the ordinary tempera- 
ture, ice-cold water added, and the bromovaleric acid washed with 
ice-cold water and dried over potash and sulphuric acid. The bromo- 
valeric acid was then boiled with water for some hours, the solution 
saturated with soda, and extracted with ether. On distillation of the 
product, 2—3 drops of valerolactone (b. p. 201°5 —202°) were obtained. 
The main product of the action was not examined. 

Propylideneacetic acid from orthamidophenol boiled at 192—195°. 
It was treated in the same way as the above acid, and yielded only a 
few drops of valerolactone. E. C. R. 


Velocity of Lactone-formation in the Case of various 
Hydroxy-acids. By E. Hyer (Ber., 24, 1236—1239).—The author 
has made a number of experiments on the relative velocity of the 
lactone formation in the case of the five hydroxy-acids named below. 
A solution of the pure lactone (0:0055 molecule in grams) is warmed 
with a slight excess of one-fifth normal potash, then cooled, exactly 
neutralised with hydrochloric acid, mixed with decinormal hydro- 
chloric acid (50 c.c.), and diluted to 100 c.c. with water. The one- 
twentieth normal solution prepared in this way contains, besides the 
hydroxy-acid, potassium chloride and a small quantity of salt of the 
hydroxy-acid ; the presence of the latter retards lactone-formation, 
but as the quantity is the same in all cases the values obtained are 
comparable one with another ; the potassium chloride has no appreci- 
able influence on the reaction. The prepared solutions are then 
heated at 100° in portions of 10 c.c., and after five minutes warming 
the initial condition is determined ; portions of the solutions are taken 
after certain periods of time, poured into ice-cold water, and the acid 
present titrated with a centinormal solution of barium hydroxide. 

The details of the results and the reaction coefficients calculated 
therefrom are given in a table. The times required for the conversion 
of 50 per cent. of the various acids into the corresponding lactones 
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were found to be as follows :—Hydroxybutyric acid, 906 minutes ; 
hydroxyvaleric acid, 126 minutes; hydroxycaproic acid, 70 minutes ; 
hydroxyisocaproic acid, 56 minutes; hydroxymethylbenzoic acid, 15 
minutes. F. 8. K. 


Isomerism of Oximes. By A. Hanrzscu (Ber., 24, 1192—1198). 
—Minunni’s explanation of the isomerism of oximes (Gazzetta, 21, 
113) is a very improbable, if not an impossible, one, for various 
reasons. In the first place the iso- or B-oximes do not show the 
characteristic properties of partially reduced benzene derivatives, as 
they should if Minunni’s formule were correct. Secondly, the forma- 
tion of nitriles from f-aldoximes is quite inexplicable assuming 
Minunni’s views to be correct. Thirdly, the intramolecular change 
observed by Beckmann in the case of the isomeric ketoximes cannot 
be explained in accordance with Minunni’s formule. Fourthly, the 
number of isomerides actually capable of existence as proved by 
experiment, is not the same as the number required by Minunni’s 
theory. The existence of isomeric oximes belonging to the fatty 
series is also a conclusive proof that Minunni’s explanation of isomerism 
in the aromatic series is not the correct one. 

The author then goes on to discuss the question of the isomerism of 
oximes of the fatty series, especially with regard to the results ob- 
tained by Cramer (compare following abstract). F. S. K. 


Monoximes of Succinic Acid. By C. Cramer (Ber., 24, 
1198—1214).—The author’s experiments have shown that the ethyl 
hydrogen oximidosuccinate obtained by Ebert from ethyl succino- 
succinate and nitrous acid (Abstr., 1885, 1122) is sterenchemically 
isomeric with the compound prepared by Piutti from ethyl oxal- 
acetate and hydroxylamine (compare Abstr., 1889, 383 and 1890, 
1239). The former is most probably the labile a-oxime of the con- 


t'C-CH.-COOH 
figuration maar Om , the latter the stable B-oxime of the 
-C-CH.-COOH 
configuration COOKt te C . That this view is the correct 


one is rendered highly probable by the fact that the A-derivative 
exhibits analogy with the oxime of acetoacetic acid, which has doubt- 


CH,°C-CH,-COOH ° 

i 

| OH The behaviour of the 
two compounds is also in harmony with this view ; the 8-dicarboxylic 
acid described below, which is obtained from the f-oximido-deriva- 
tive, is readily converted into cyanoacetic acid, and the corresponding 
ethyl salt readily changes into ethyl nitrilosuccinate, 


COOEt:C—CH-COOEt, 
¥ 


less the configuration 


whereas the ethyl hydrogen salt of the a-derivative is readily decom- 
posed into ethyl oximidopropionate and carbonic anhydride; these 
reactions are most easily explained by assumiug the compounds to 
have the configurations assigned to them above. . 

42 
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Ethyl hydrogen a-oximidosuccinate, prepared as described by 
Ebert (loc. cit.), melts at 107°, and gives with ferric chloride a brown 
or a yellow coloration, according as the solution is concentrated or 
dilute; when heated at its melting point, or when warmed with 
water at about 80°, it is decomposed into ethyl 8-oximidopropionate 
and carbonic anhydride. 

Ethyl hydrogen f-oximidosuccinate (compare Piutti, loc. cit.) is 
most conveniently prepared by adding concentrated soda (1 mol.) to 
ethyl oxalacetate in the cold, and warming the sodium compound 
obtained in this way with a solution of a slight excess of the theo- 
retical quantity of hydroxylamine hydrochloride, when the oxime is 
deposited as a colourless oil; soda (1 mol.) is then added, and, after 
keeping for several hours, the solution is strongly acidified, and the 
product extracted with ether. It melts at 54°, is more sparingly 
soluble than thea-compound, and gives an intense violet coloration with 
ferric chloride; under certain conditions, it undergoes decomposition 
into ethyl a-oximidopropionate and carbonic anhydride, but the 
change takes place far less readily than in the case of the a-com- 


pound. 
as .. _., COOH-C-CH,-COOH 
a-Oximidosuccinie acid, OH-N » prepared by hydro- 


lysing the ethyl hydrogen salt with alcoholic soda (compare Ebert, 
loc. cit.), melts at 125°, being decomposed into water, carbonic an- 
hydride, and cyanoacetic acid ; the same decomposition tukes place on 
heating an aqueous solution of the acid at 105—130°. In con- 
centrated solutions, ferric chloride produces a brown, in dilute solu- 


tions a yellow, coloration. 
COOH:(-CH,COOH 
N-OH 
COOH-(C-CH,C(OH):, 
N O 


B- Oximidosuccinic acid, , or 


is obtained when the 8-compound described above is hydrolysed with 
soda in the cold, the solution acidified and extracted with ether. 
It melts at 88° with decomposition, and is more sparingly soluble 
in water, alcohol, and ether than the a-acid; it is insoluble in 
benzene, chloroform, and light petroleum. It turns red on exposure 
to the air, either in the dry state or in aqueous solution, and it gives 
a characteristic blue coloration with ferric chloride; in neutral 
ammoniacal solutions, most metallic salts produce colourless precipi- 
tates, the silver salt being very explosive. When the acid is heated 
at about 40° in concentrated aqueous solution, carbonic anhydride is 
evolved, and, on evaporating, cyanoacetic acid remains asa colourless, 
deliquescent, crystalline mass; the same decomposition takes place 
to a considerable extent when the §-oximido-acid is kept for some 
time over potash at the ordinary temperature; its acid solutions 
are also unstable even at the ordinary temperature, but its alkaline 
solutions can be boiled without undergoing any change. 

When the ethyl hydrogen salt of the a-acid is treated with con- 
centrated sulphuric acid, acetic chloride, or acetic anhydride, it is 
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converted into the corresponding f-compound; the «-dicarboxylic 
acid is also converted into the #-derivative on treatment with con- 


centrated sulphuric acid. 
‘0 
B-Oximidosuccinic anhydride, OH‘N: c<® om é 0 


the B-acid is treated with acetic chloride ; it forms colourless crystals, 
softeus at 95°, and melts completely at 105° with decomposition. It 
is only moderately easily soluble in water, being thereby converted 
into the acid, but when heated alone it is readily decomposed into 
carbonic og and cyanoacetic acid. The acetyl derivative 


OAeNO< oy “to 


with acetic anhydride, forms large, colourless crystals, melts at 105° 
with decomposition, and is readily decomposed by water. 

When the @-acid is treated with acetic chloride or with acetic an- 
hydride, it yields products identical with those obtained from the 
8-acid in like manner, and which, on decomposition with water, yield 
the A-acid. F 


, is formed when 


, prepared by treating the anhydride, or the acid, 


Dioximidosuccinic Acids. By H. G. Sépersaum (Ber., 24, 
: 1215—1235).—According to the theory of Hantzsch and Werner, 
there are three dioximidosuccinic acids capable of existence. The 
author has succeeded in preparing two of these compounds; the one 


is doubtless the aa-dioxime of the configuration saint Yee ® 


the other is probably the A8-dioxime of the configuration 


COOH-C C-COOH 
N-OH OH-N 
whilst the third isomeride, namely, the 2f-dioxime of the configura- 
tion eat ed fi ti" aaa » could not be obtained. The various 
HO: N OH-N 


reactions which throw light on the constitution of the two dioximes 
are described below (compare Hantzsch, this vol., p. 439). 
BB-Dioximidosuccinic acid (dihydroxytartaric acid f-dioxime) 
has been previously prepared by Miiller (Abstr., 1884, 584), who 
named it diisonitrososuccinic acid; although the method of prepara- 
tion employed by Miiller gives a very pure product, it occupies rather 
along time, and the yield is only about 20 per cent. of the theo- 
retical. The following method was found to be more convenient :— 
A mixture of commercial sodium dihydroxytartrate (1 mol.) and a 
slight excess of the theoretical quantity (2 mols.) of hydroxylamine 
hydrochloride is dissolved in the least possible quantity of cold, 
dilute hydrochloric acid of sp. gr. 1:03—1-04, the solution kept for 
about 12 hours at the ordinary temperature, filtered if necessary, and 
extracted 10 to 12 times with ether; the ethereal solution is dried 
over anhydrous sodium sulphate, about four-fifths of the ether 
evaporated on the water-bath, the residual solution cooled with ice 
and evaporated over sulphuric acid under reduced pressure. As soon 
as crystallisation commences, dry chloroform (about 3 parts) is added 
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with constant stirring, when the dioxime is almost completely de- 
posited in crystals, whilst the furazancarboxylic acid, which is also 
produced, remains in solution. The colourless, crystalline product is 
quickly separated by filtration, pressed, and recrystallised from a 
‘mixture of ether and chloroform, from which it separates in large, 
colourless, transparent prisms containing 2 mols. H,O, and melting 
at about 90°; the yield is about 30 per cent. of the theoretical. 
It is deposited from aqueous solutions in crystals containing 4 mols. 
H,0, which melt at 70—75°, and from ether it separates in 
crystals containing a quantity of water varying from 2 to 4 mols. ; 
the crystals lose the whole of their water over sulphuric acid, 
the anhydrous compound melting at 145—150° with decomposition. 
AB-Dioximidosuccinic acid is very readily soluble in water, alcohol, 
and ether, but insoluble in benzene, chloroform, and light petroleum ; 
it has acid properties, turns red litmus blue, and decomposes carbon- 
ates, butis also readily solublein acids. The silver salt, C,H,N,O,Ag,, 
crystallises in long, colourless needles melting at 140—150° with de- 
composition. The calciwm salt, C,H,N,O,Ca + 4H,0, is deposited in 
microscopic, hexagonal plates on adding calcium acetate to a moder- 
ately concentrated solution of the acid; it loses 2 mols. H,O at 
¥5—100°, and is gradually decomposed at a higher temperature. In 
aqueous solutions of the acid, barium acetate produces no precipitate, 
but barium hydroxide gives a colourless, ferric chloride a dark red, 
and copper acetate a dirty green precipitate which soon turns brown ; 
on adding a little soda and then ferrous sulphate to a solution of the 
acid, an intense violet coloration is produced. The acid crystallises 
unchanged from boiling water, but it is unstable towards acids, being 
thereby converted into the aa-dioximido-compound. The diacetyl 
derivative, C,H,N,O,(OAc)., is obtained in colourless needles or 
rhombic plates, when the pure anhydrous acid is kept in contact with 
acetic anhydride at 0° until dissolution is complete, and the excess. of 
anhydride then evaporated over potash ; it melts at about 150° with 
decomposition, gradually decomposes on exposure to the air with 
jiberation of acetic acid, and is readily soluble in water, alcohol, and 
ether, but is insoluble in benzene. The silver salt is precipitated in 
well-defined rectangular plates on adding silver nitrate to a freshly 
prepared aqueous solution of the diacetyl derivative. When an 
aqueous solution of the diacetyl derivative is evaporated at the ordi- 
nary temperature, it is completely decomposed and the SA-dioxime is 
deposited in crystals; the diacetyl derivative is also decomposed by 
soda or sodium carbonate into furazancarboxylic acid (see below) and 
carbonic anhydride. 

When ff-dioximidosuccinic acid is treated with excess of acetic 
chloride at the ordinary temperature, it gradually passes into solution, 
and on evaporating the excess of acetic chloride over potash, there 
remains an almost colourless oil, from which, in some experiments, a 
small quantity of a crystalline compound was gradually deposited ; 
this oil is doubtless an acetyl derivative, but it was not analysed; it 
is quickly decomposed by water, being thereby converted into the 
aa-dioxime, and when treated with sodinm carbonate, or with dilute 
soda, it is transformed into furazancarboxylic acid. 
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aa-Dioximidosuccinic acid is most conveniently prepared by dissolv- 
ing the B8-compound in a little concentrated Larlvesiinnte acid, and 
keeping the solution for some time at the ordinary temperature, when 
the aa-dioxime is gradually deposited in crystals; it is also formed 
when the 88-compound is treated with hydrogen chloride, or with - 
phosphorus pentachloride, in ethereal solution. It usually separates 
from a mixture of chloroform and ether as an oil, which then solidi- 
fies to a mass of crystals, having the composition C,H,N,O, + 2H;,0; 
these crystals lose their water at 40—45°, the anhydrous substance 
melting at 145—150° with decomposition. It is very readily soluble 
in water, alcohol, and ether, but insoluble in chloroform, benzene, 
and light petroleum; as regards chemical behaviour and the solubility 
of its salts, it resembles closely the isomeride just described. The 
silver salt, C,H,N,O,Ag, + H,O, prepared by adding silver nitrate to 
an aqueous solution of the acid, is a colourless, granular compound 
moderately stable in the light; it loses its water at 60°, melts at 
145—150°, and explodes violently at about 153°. The calciwm salt, 
C,H,N,0,Ca + 3H,0, is precipitated in colourless, microscopic prisms 
on adding calcium acetate to a solution of the acid; it loses only 
part of its water at 100°. An aqueous solution of the aa-acid gives 
the same reactions with ferrous sulphate and with ferric chloride as 
the 88-compound, but with copper acetate there is produced a green, 
amorphous precipitate. 

aa-Dioximidosuccinic acid is not decomposed by boiling dilute 
alkalis, but when treated with acetic anhydride at the ordinary 
temperature, it is gradually and completely decomposed into water, 
cyanogen, and carbonicanhydride. On treatment with acetic chloride, 
it yields a colourless oil which, in all probability, is identical with 
the compound obtained in like manner from the A-derivative ; this 
oil is reconverted into the aa-dioximido-acid by cold water, but 
alkalis decompose it into furazancarboxylic acid and carbonic an- 
hydride. 

Furazancarboaylic acid (azoxazolecarboxylic acid), 

ON >c-COOH + 3H,0, 


is obtained in the preparation of 8A-dioximidosuccinic acid as de- 
scribed above, and is isulated by evaporating the ethereal chloroform 
mother liquors from the dioxime; the yellow oil obtained in this 
way gradually solidifies and can then be recrystallised from cold 
chloroform ; it is best ac ges in a pure condition by treating either 
of the dioximido-acids with acetic chloride, and decomposing the pro- 
duct with sodaor sodium carbonate. It crystallises in colourless needles, 
melts at 101—102° with decomposition, and is very readily soluble 
in water, alcohol, and ether, and moderately easily in chloroform, 
but insoluble in benzene and light petroleum; it cannot be obtained 
in an anhydrous condition either by recrystallisation from dehydrating 
solvents or by careful heating. It dissolves in soda yielding a yellow 
solution, from which it is precipitated unchanged on acidifying, and 
it is not decomposed by cold concentrated sulphuric acid, but, on 
prolonged boiling with dilute hydrochloric acid, it is completely 
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destroyed, the principal product being oxalic acid ; it is completely 
decomposed when heated at 100°, a strong odour of cyanogen being 
observed, and when treated with potassium permanganate at the 
ordinary temperature, it is completely destroyed, carbonic anhydride, 
cyanogen, and nitric acid being formed. The silver salt, C,HN,0,Ag, 
is precipitated in colourless, granular crystals, on adding silver nitrate 
to an aqueous solution of the acid, but from neutral aqueous solutions 
a yellow, crystalline, explosive salt of the composition C,;N,0;Ag, is 
precipitated ; on adding copper acetate to a moderately concentrated 
solution of the acid, a dark-green solution is obtained, and after a 
short time a copper compound is deposited in well-defined plates, 
which explode violently when heated. The acid is not acted on by 
acetic anhydride at the ordinary temperature, but when heated there- 
with it is completely decomposed; attempts to prepare an acetyl 
derivative with the aid of acetic chloride were also unsuccessful. 
F. S. K. 


Trimethylsuccinic Acid. By CO. A. Biscnorr (Ber., 24, 
1041—1049).—No definite compound could be obtained by the 
action of sodium ethoxide on ethyl a-bromisobutyrate. On treat- 
ment with alcoholic potash, however, a-ethoxyisobutyric acid, methyl- 
acrylic acid, and a-hydroxyisobutyric acid are formed. Methyacrylic 
anilide, CH,;CMe‘CO-NHPh, crystallises from dilute alcohol in 
lustrous prisms, and melts at 120°. 

Ethyl a-bromisobutyrate, on treatment with concentrated aqueous 
ammonia at low temperatures yields a crystalline amide of the 
formula CMe,Br‘CONH:, which melts at 147°. By the action of 
aniline at 0°, an anilide is formed in small quantity, which crystallises 
in needles and remains unmelted at 250°; on heating the isobutyr- 
ate with aniline (2 mols.) at 150—160°, ethyl «-anilidisobntyr- 
ate, NHPh’CMe,COOEt, is obtained. «-Bromisobutyric anilide, 
CMe,Br-CO-NHPh, is formed quantitatively by the action of aniline 
on a-bromisobutyric bromide in benzene solntion at the ordinary 
temperature ; it crystallises from dilute alcohol and melts at 83°; a 
proof is thus afforded of the freedom of the ethyl «-bromisobutyrate 
from any A-bromo-derivative. 

Trimethylsuccinic acid is prepared by treating ethyl sodiomethyl- 
malonate with ethyl a-bromisobutyrate for 5 hours at 180—190° 
under pressure, the product is washed with water, distilled, and the 
portion boiling at 275—285° hydrolysed with alcoholic potash, the 
acid thus obtained is heated at 200° until carbonic anhydride ceases to 
be evolved, the residue is distilled, and the portion passing over up to 
250° recrystallised, first from chloroform, then from benzene and light 

etroleam ; the acid melts at 149°5°, its electrolytic conductivity is 

co = 351; k = 0°031, and it is in all respects identical with the tri- 
methylsuccinic acid of Zelinsky and Besredka (this vol., p. 669). 
The higher fractions (b. p. 260—280°), separated during the distilla- 
tion after hydrolysis, consist of symmetrical dimethylglutaric acid 
(m. p. 102—105°). 

The acid (m. p. 106°) previously prepared by the author and 
Hell from amylene bromide, and termed trimethylsuccinic acid, is in 
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all probability asymmetrical ethylmethylsuccinic acid, 
COOH-CH,CEtMe-COOH. J. B. T. 


Substituted Dimethylsuccinic Acids. By C. A. Biscnorr (Ber., 
24, 1050—1064).—It has previously been shown (this vol., p. 290) 
that ethyldimethylsuccinic acid, COOH-CHEt-CMe,-COOH, may be 
prepared by the action of ethyl a-bromisobutyrate on ethyl sodio- 
ethylmalonate; considerable quantities of ethylmethylglutaric acid, 
COOH-CHEt-CH,CHMe-COOH, are also formed during the re- 
action. The succinic acid gives a white precipitate with potassium 
aluminium sulphate, and with lead, mercury, and zinc salts; copper 
sulphate produces a green, flocculent precipitate, and ferric chloride 
a yellowish-brown one. The electrolytic conductivity has been re- 
determined, and found to be Moco = 351; k = 0°056. All attempts 
to convert the acid into an isomeric form were fruitless. 

Ethylmethylcarboryglutaric acid, COOH-CHMe:CH,CEt(COOH),, 
melts at 166°5° with evolution of carbonic anhydride, and is almost 
insoluble in light petroleum or carbon bisulphide ; the silver, mercury, 
and lead salts are white and insoluble. 

Parethylmethylglutaric acid crystallises from water in aggregates 
of small, slender needles, melts at 105°, and is insoluble in carbon 
bisulphide or xylene. The lead, silver, aluminium, cupric, ferric, and 
zine salts are sparingly soluble; the last is crystalline, and is only 
precipitated on warming. 

The meso-acid closely resembles the para-acid, from which it is 
separated by fractional crystallisation from water; it is deposited in 
concentric needles melting at 61°. 

A mixture of these acids may be prepared by the following 
method, which also serves to show that they are actually glutaric 
acids. Ethyl sodiodicarboxygluconate, 

CNa(COOEt),.-CH:C(COOEt),, 


is treated with ethyl iodide, and the product reduced; the sodium 
derivative of the resulting ethyl ethyldicarboxyglutarate is treated 
with methyl iodide, and the ethyl methylethyldicarboxyglutarate, 
CEt(COOEt),.-CH,,CMe(COOEt),, thus obtained is hydrolysed; the 
acid melts at 150—170° with evolution of carbonic anhydride, and, 
after the complete elimination of this, crystals are deposited which 
melt at 70 —76°, and behave in every way like a mixture of para- and 
meso-ethylmethylglutaric acid. 

Propyldimethylsuccinie acid, COOH:CMe,C HPr«COOH, is prepared 
from ethyl sodiopropylmaionate and ethyl «-bromisobutyrate, and 
crystallises from water in slender, rhombic needles; it is insoluble in 
light petroleum or carbon bisulphide, and melts at 140°. The electro- 
lytic conductivity is Moo = 350; k = 0°055. It was not found 
possible to convert the acid into an isomeric modification. The 
calcium, cadmium, zinc, aluminium, ferric, cupric, mercuric, lead, and 
silver salts are all more or less insoluble. 

Benzyldimethylsuccinie acid, COOH-CH(C;H,)-CMe,COOH, is ob- 
tained from ethyl sodiobenzylmalonate and ethyl a-bromisobutyrate 
by heating for 10 hours at 190—205° under a pressure of 5—6 atmos. ; 
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the acid crystallises from water in short, prismatic needles and melts 
at 140°; on heating at 152°, water is eliminated. The electrolytic 
conductivity is Mco = 350; k = 0046. Like the preceding acids, 
this could not be converted into an isomeride. The calcium salt is 
deposited in needles ; the zinc, mercuric, lead, and silver salts are crys- 
talline; the aluminium and ferric salts flocculent. 

On heating benzyl chloride with ethyl sodioisobutylenetricarb- 
oxylate in xylene solution for 12 hours under a pressure of 5—6 
atmos., dibenzylmalonic acid is formed in considerable quantity ; the 
highest boiling portion of the product consists of etiyl benzyliso- 
butenyltricarboxylate, whilst the lowest fraction probably contains 
methylacrylic acid; no benzyldimetbylsuccinic acid or benzylmethyl- 
glutaric acid could be detected. J. 


Transformation of Ethyl Disodiotartrate by Ethyl Chloride. 
By E. Mucper (Rec. Trav. Chim. [9], 5, 288—275).—After some 
time, a solution of ethy] disodiotartrate in ethyl chloride yields a preci- 
pitate. The decanted mother liquor, freed from excess of ethyl chloride, 
and evaporated to dryness in an atmosphere of hydrogen under reduced 
pressure, gives a yellow, amorphous residue. This substance, dis- 
solved in absolute ether, is recovered unaltered on evaporation of the 
solvent. It contains ethyl chloride, which is given off in a vacuum, 
leaving a product which gelatinises in damp air, and, in aqueous or 
alcoholic solutions, is coloured cherry-red by ferric chloride. On 
heating in an atmosphere of hydrogen under reduced pressure at 
wbout 90°, no ethyl chloride comes off, but about 10 per cent. of a 
gas, probably ethylene, is evolved. 

The main constituent of the yellow, amorphous mass appears 
to have the composition 


COOEt-C(ONa) <GG.GHONe) >C(ONa)-COOKE 


+ 14 molecular proportions of ethyl chloride, which are not lost when 
the compound is kept under diminished pressure. The yellow colour 
is probably due to the presence of a coloured impurity. The ethereal 
solution of this substance, when treated with hydrogen chloride, yields 
ethyl] pyruvate. 

The author concludes, from the results of his experiments, that a 
system of equilibrium exists between ethyl disodiotartrate, ethyl 
chloride, alcohol, and the substance formed in the reaction. Alcohol 
retards, ethyl chloride accelerates, the transformation. 

It is claimed that by the use of ethyl chloride as a solvent for such 
substances as ethyl disodiotartrate, the study of many reactions is 
rendered possible. 


Acetyliodobenzene and Iodomandelic Acid. By R. Scuweirzer 
(Ber., 24, 997; compare this vol., p. 729).—The acetyliodobenzene 
recently described (this vol., p. 684) is probably identical with par- 
iodacetophenone (m. p. 79°); when treated with bromine in carbon 
bisulphide solution, it is converted into the dibromo-derivative, 
C,H,l-CO-CHBr,, which melts at 86°. 
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Todomandelic acid, C,H,I-CH(OH)-COOH, is obtained when this 
bromo-derivative is treated with potash (1: 10) at the ordinary tem- 
perature. It melts at 135°, and is readily soluble in water, alcohol, 
and ether, but only sparingly in light petroleum; the barium salt is 
readily soluble. F. 8S. K. 


Action of Aldehydes on Thioamides. By J. Epuraim (Ber., 
24, 1026—1031).—Dibenzylidenedithioxamide, 


CHPh<5>C-C<S>0HPh, 


is formed when dithioxamide (1 gram) is heated to boiling with 
benzaldehyde (9 grams) in a reflux apparatus. The crystalline mass 
so obtained is dried on a porous plate, and crystallised from benzene 
or acetic acid. It crystallises in yellowish-white needles, melts at 
209°, is a very indifferent substance, and does not dissolve in aqueous 
soda or hydrochloric acid. The sulphur is not displaced when the com- 
pound is treated with mercury oxide. It is not resolved into its com- 
ponents when heated with hydrochloric acid in a sealed tube; methyl 
iodide has no action on it. When oxidised with permanganate or 
chromic acid, benzoic acid, ammonia, and sulphuric acid are formed. 

Dioaxydibenzylidenedithioramide, Cy H.»S,N,0., is obtained from 
salicylaldehyde and dithioxamide in a similar way to the above. It 
dissolves in caustic soda to an orange-yellow solution, is reprecipi- 
tated by acids, and crystallises from chloroform. The benzoyl com- 
pound, C\sHS.N,0,Bz, is pale-yellow, and melts at 156°. 

Dinitrodibenzylidenedithioxamide, CyHS,.N,O,, is obtained by 
warming dibenzylidenedithioxamide with nitric acid (sp. gr. = 1°50). 
It is a lemon-yellow compound, crystallises fiom boiling aniline, 
and melts at 269°. On oxidation with chromic acid, it yields para- 
nitrobenzoic acid, ammonia, and sulphuric acid. It is not reduced by 
tin and hydrochloric acid, nor by zinc and acetic acid. When heated 
with hydriodic acid (1'7) and phosphorus for some hours at 190° in 
a sealed tube, it yields hydrogen sulphide and amidobenzylamine. 

Dibenzylidenedithioxamide, when reduced with hydriodic acid, did 
not yield benzylamine, but benzoic acid. The author supposes that 
benzonitrile is first formed, and that this is then hydrolysed by the 
hydriodic acid to benzoic acid. He is at present engaged in further 
examination of this reaction. 

The stability of these compounds towards acids shows that they are 
not analogous to the compounds formed from acid amides and alde- 
hydes, which latter are easily decomposed into their components. 
The behaviour of the nitro-compound on reduction with hydriodic 
acid and phosphorus shows that the nitrogen of the dithioxamide is 
combined with the benzaldehyde residue. Hence, the author concludes 
that the above formula of dibenzylidenedithioxamide is correct. And 
he points out that dithioxamide behaves in this reaction as if its con- 
stitution were NH:C(SH)-C(SH):NH. 

Thiobenzamide reacts with benzaldehyde and salicylaldehyde to 
form compounds which do not contain sulphur. Thioacetanilide does 
not react with benzaldehyde. E. C. R. 
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Theory of Dyeing. By L. Vicron (Compt. rend. 112, 
623—624).—The author has previously shown (Abstr., 1890, 553, 
939) that animal fibres, which dye easily, have well marked acidie or 
basic functions, whilst in vegetable fibres, which dye with difficulty, 
such functions are very feeble; that cotton, when heated with 
ammonia takes up nitrogen, acquires a basic function, and dyes 
readily with acid colouring matters (this vol., p. 662); that the power of 
stannic acid to combine with basic colouring matters is proportional 
to the energy of the acidic function of the acid (this vol., p. 807). 
Moreover, all the mordants employed in dyeing are either basic or 
acidic oxides. All soluble colouring matters natural and artificial, 
contain a salifiable group, OH, or a basic group, NH:, or acidic 
group, NO,. No true colouring matter is known which consists of a 
hydrocarbon only or which has not a basic or an acidic function, 
or both, with or without the functions of an alcohol, ketone, or 
aldehyde. 

The author concludes that dyeing with soluble colouring matters 
and textile fibres or metallic oxides is a process of a purely chemical 
order, and depends essentially on the presence of basic and acidic 
functions in the colouring matter and its absorbent. 

The only exception to this law is the group of tetrazoic colours 
which dye cotton in an alkaline bath without a mordant, but this 
group requires special investigation. C. H. B. 


Allocinnamic Acid. By C. Liznermann (Ber., 24, 1101—1110). 
—The author has not, as yet, carried out his purpose of fully 
examining the relationships of isocinnamic acid and allocinnamic 
acids, owing to his inability to obtain a fresh supply of the former 
compound. This may be due to the fact that the raw material 
employed did not contain any isocinnamic acid, or to the fact that it 
is converted into allocinnamic acid in the modified process employed 
for its purification. In place of the method previously described 
(Abstr., 1890, 1417), about 1 kilo. of the raw material was dissolved 
in 10 litres of water, boiled with a slight excess of milk of lime for 24 
hours, allowed to cool, and filtered ; the filtrate, after concentration to 
2} litres, was again separated from the precipitated calcium salts, 
acidified with hydrochloric acid, and extracted with ether. After evapo- 
rating off the latter, the residue was treated with light petroleum, and 
the product remaining on its evaporation, dissolved in benzene and 
treated with aniline. Aniline allocinnamate separates out as a magma 
of voluminous needles, which are filtered off, washed with light 
petroleum, and acidified with hydrochloric acid ; the allocinnamic acid 
is extracted with ether, and after evaporating off the latter, recrystal- 
lised from light petroleum. 

The crystals of allocinnamic acid obtained had the melting point 
previously found, namely €8°, and on crystallographic examination 
were found to have the same measurements as the original specimen, 
although the development differed considerably. Aniline allo- 
cinuamate (C,H,O,).,C.H;N, has the same melting point and composi- 
tion as the compound obtained from aniline and isocinnamic acid, 
and it appears extremely probable that isocinnamic acid is converted 
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by the action of aniline and subsequent treatment with acid into- 
allocinnamic acid. If this is the case, the fact that no isocinnamic 
acid was obtained with the new method of purification is readily 
understood, and, according to a private communication to the author, 
Erlenmeyer has also found that the isocinnamic acid obtained from 
B-bromociunamic acid is, in fact, converted into allocinnamic acid by 
this treatment. It would, therefore, appear probable that isocinnamic 
acid is a dimorphous, very labile form of allocinnamic acid; in con- 
firmation of this, is the fact that the crystals of isocinnamic acid 
previously measured had undergone a change, and, on washing with 
light petroleum and then recrystallising from this liquid, had the 
melting point of allocinnamic acid. 

Paratoluidine allocinnamate, (C,HsO,)2.C;H,N, is obtained by the 
direct union of the acid and base in benzene solution ; it crystallises 
from water in silky, colourless needles and melts at 79—80°. Phenyl- 
hydrazine allocinnamate, CyHs02,CsHsN2, forms colourless needles or 
plates and melts at 74°, whilst tropine allocinnamate, C,H,O.,C,H,,NO, 
separates first as an oil, and then solidifies to beautiful crystals, having 
a neutral reaction and melting at 138°. 

The following compounds were also prepared for the sake of 
comparison :—Phenylhydrazine cinnamate, CyH,02,0,H,N2, melting at 
110°, and much less soluble in water and benzene than the 
allocinnamate ; phenylhydrazine hydrocinnamate, crystallising in silky 
needles and melting at 57°; and tropine cinnamate, which is an oil. 

Methyl allocinnamate, C,H,O,.Me, is obtained by acting on the 
silver salt with methyl iodide, and forms a colourless, strongly 
refractive oil, the odour of which is similar to that of methyl 
isocinnamate and melted methyl cinnamate. By very careful addition 
of bromine in carbon bisulphide solution, it yields a mixture of the 
dibromide of methyl cinnamate with a little of the dibromide of methyl 
isocinnamate. The former crystallises out first, and the mother- 
liquor is then evaporated and treated with light petroleum, which 
dissolves out the allo-compound ; this crystallises in cauliflower-shaped 
nodules melting at 52—53°. Both dibromides lose the added 
bromine on treatment with zinc turnings and alcohol, the first yielding 
methyl cinnamate, and the second a mixture of methyl cinnamate 
and methyl allocinnamate in the proportion of ten of the former to 
one of the latter. By more careful working, the quantity of the latter 
might probably be increased. H. G. C. 


Amidotolyloxamic Acid. By H. Scuirr and A. Vanni (Ber., 
24, 870—873).—The autbors have already shown that in meta- 
toluylenediamine the amido-group in the para-position to the methyl 
group is first attacked by acid residues (this vol., p. 702). 

Amidotolyloxamic acid, NH,°C,H;Me*N H:C,0,°0OH [1: 2:4], is ob- 
tained, together with ethyl amidotolyloxamate, by boiling a solution 
of toluylenediamine and ethyl oxalate in 90—94 per cent. alcohol for 
some days in a reflux apparatus. The two compounds are separated 
by means of alcohol, in which the acid is only slightly soluble. It 
can also be obtained by boiling an alcoholic solution of the diamine 
with dehydrated oxalic acid. The acid is colourless, is insoluble in 
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water, sparingly soluble in boiling alcohol, easily soluble in dilute 
acids and alkalis, and melts at 223° with decomposition. The potassium 
salt forms easily soluble, colourless scales. 

Amidotolyloxamide, NH,*C,H;Me-N H-C,0,"NH, [1: 2:4], is obtained 
by adding alcoholic ammonia to an alcoholic solution of ethyl amido- 
tolyloxamate. It crystallises from alcohol in shining scales, melts at 
223°, dissolves easily in hydrochloric acid, and yields a crystalline 
platinochloride. Amidotolyloxamide is also formed when toluylene- 
diamine and ethyl oxamate are heated together at 110—115°. and by 
boiling a dilute alcoholic solution of toluylenediamine with ethyl 
oxamate. In concentrated solution, however, a large quantity of ethyl 
amidotolyloxamate is formed. 

Amidotolyloxanilide, NH,"C;sH;Me-NH:C,0,,NHPh [1 : 2 : 4], is ob- 
tained by boiling ethyl amidotolyloxamate or amidotolyloxamide with 
aniline, or by melting toluylenediamine with ethyl phenyloxamate. 
It crystallises from alcohol and dilute acetic acid, and melts at 
185—186°. It is only a feeble base and the hydrochloride easily 
loses half its acid. 

The amido-group of amidotolyloxamic acid is not attacked by ethyl 
oxalate unless the alcoholic solution of the two substances is heated 
in a sealed tube at 120°. The ethereal salts of the acid are, however, 
easily acted on by ethyl oxalate, and the dioxal compound, 
C,H,(NH-C,0.OEt)., is obtained. 

Urethanotolyloxamic acid, COOEt-NH°C,H;Me-NH-C,0,0H + 
3H,0, is obtained by the action of ethyl chlorocarbonate on finely 
powdered potassium amidotolyloxamate under ether. The reaction 
must be completed by heating in a reflux apparatus. The acid forms 
small, colourless plates, melts at 168—170°, and dissolves easily in 
alcohol, not so easily in water. The aqueous solution tastes slightly 
sweet. By theaction of ammonia, the urethane group is not converted 
into the uramido-group. 

Uramidotolyloxamic acid, NH,,CO-NH-C,H;Me-NH-C,0,.°OH, is ob- 
tained by the action of potassium cyanate on finely powdered amido- 
tolyloxamic acid suspended in water and precipitation with hydro- 
chloric acid. It is a white, crystalline powder, slightly soluble in 
water, and melts at 203°. The ethyl salt is obtained in a similar way 
from ethy] amidotolyloxamate. wso B.C. R. 


Synthesis of Carbazole Derivatives. By E. Tivser and R. 
LoeweNnHERZ (Ber., 24, 1033—1036).—One of the authors has 
described the synthesis of diamidocarbazole and carbazole from 
benzidine (this vol., pp. 227 and 570). The present paper deals 
with the synthesis of homologues of carbazole from orthotolidine. 

Diamidodimethylcarbazole.—Orthotolidine is easily converted into 
metadinitro-orthotolidine as described by Gerber; and the latter 
componnd, on reduction with tin and hydrochloric acid, yields meta- 
diamidorthotolidine.' The hydrochloride of this base is precipitated 
from concentrated aqueous solution by strong hydrochloric acid as a 
white, crystalline powder. To obtain diamidodimethylcarbazole, the 
hydrochloride is heated with 20 per cent. hydrochloric acid (3—4 
parts) in a sealed tube at 190—200° for 15 hours. The product is 


ORGANIC CHEMISTRY. 835 


purified by treating the aqueous solution with tin chloride and 
hydrogen sulphide, concentrating the filtrate by rapid boiling in a 
flask, and precipitating with hydrochloric acid; on cooling, the 
diamidodimethylcarbazole hydrochloride crystallises in pure white 
needles. The yield is 75 per cent. of that required by theory. The 
sulphate is obtained by adding sulphuric acid to a somewhat concen- 
trated solution of the hydrochloride, and also in colourless needles 
(0°5 em. long) on adding sodium sulphate to a dilute neutral solution. 
The base is obtained in white, microscopic needles by precipitating a 
hot, very dilute, solution of the hydrochloride. It is insoluble in 
water, sparingly soluble in cold alcohol, benzene, toluene, and ether, 
and more soluble in the hot solvents, crystallises from alcohol in 
small, colourless needles, blackens at 260°, and melts at 271°. Both 
the base and its salts, when moist, become coloured on exposure to air. 
The diacetyl compound, obtained by boiling the base with acetic acid 
(5 parts) for 6 hours, crystallises from acetic acid in s!ender, colour- 
less needles, and melts above 300°. In accordance with the above 
synthesis, the constitution of the diamidodimethylcarbazole is repre- 
-Me Me 
sented by the formula N HA << SNEL. 
NH 


Dimethylearbazole is obtained by heating orthodiamidoditoly] with 
20 per cent. hydrochloric acid at 200°; and also from the above 
diamidodimethylcarbazole by eliminating the amido-groups. It 
closely resembles carbazole in appearance, solubility, crystalline form, 
and capacity for volatilisation. The picrate crystallises in reddish- 
brown needles and melts at 192°. The dimethylcarbazole regenerated 
from the latter, after crystallisation from benzene and sublimation, 
melts at 219°. Whilst a solution of carbazole in sulphuric acid is 
coloured greenish-blue by nitrous acid in the cold, a sulphuric acid 
solution of dimethylearbazole is coloured pale brownish-yellow, and 
after a time or on warming, a pure blue. Chromic acid colours the 
sulphuric acid solution of carbazole deep blue: but a solution of 
dimethylcarbazole is coloured brown. On heating dimethylcarbazole 
with oxalic acid, no characteristic dye is obtained; carbazole on 
similar treatment yields a blue dye. The authors point out that 
these results tend to confirm the conclusion of Bamberger and Miiller 
that carbazole-blue is a derivative of triphenylmethane, since in 
dimethylcarbazole the para-positions to the imido-group are occupied. 

E. C. R. 


Transformation of «-Diketones in Alkaline Solution. By S. 
Hoocewrrrr and W. A. van Dorp (Rec. Trav. Chim., 9, 225—237). 
—The reaction indicated by the equations COPh-COPh + KOH = 
OH-CPh,-COOK is explained by the authors as brought about by an 
intramolecular transposition ; thus the first stage consists of the pro- 
duction of OH-CPh(OK)-COPh; the groups Ph and OK attached to 
contiguous carbon atoms are then interchanged with the production 
of OH-CPh,,COOK. Numerous other examples of this transforma- 
tion of a-diketones under the influence of hot potash are quoted. 
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Similar reactions have been explained in this way previously. 
Kekulé (Annalen, 221, 238) accounts for the formation of sodium 
tartronate on heating the sodium salt of dihydroxytartaric acid by 
the intermediate formation of dihydroxypyruvic acid, and the trans- 
formation of the latter into tartronic acid by the exchange of H and 
(OH) between contiguous carbon atoms. 

This transformation occurs also in the change of glyoxal into 
glycollic acid (Debus, Annalen, 102, 26), and of benzoylformic acid 
into phenylglycollic acid (Engler and Wohrle, Abstr., 1887, 948). 
The formation of lactic acid by the action of water on dichloracetone 
(Linnemann and v. Zotta, Annalen, 159, 247) seems also to belong 
to the same class of reactions. This reaction is not general for 
diketones, failing in the case of diacetyl, although even in this case a 
similar reaction takes place when the symmetrical tetrachlorodiacety1 
is heated with ammonia. 

Zincke has found similar processes to take place with naphthalene 
derivatives containing the group (CO’CO) in the 2f-position; thus 
dichloro-8-naphthaquinone gives in alkaline solution dichlorindene- 
hydroxycarboxylic acid. The stages of tnis reaction may be written— 


Co-Co i (OH) (OK)-Co 
CH <oordc, + BOK = Cl< og) ———- bq = 


CsHC(OH)COOK 


CC1: CCl 


Zincke has given a different explanation of the course of the reac- 
tion: by the assumption of 1 mol. of water and 1 mol. of potassiam 
hycroxide the parent substance becomes 


COOK:C(0OH).°C,HyCCLCHCIl, 


and this loses a molecule of water, yielding the final product as above. 
This method of viewing the mechanism of the change would require 
that in the formation of benzilic acid from benzile the diketone should 
split into C,H, and C,H,-C(OH).-COOH, which afterwards unite to 
form the acid. The formation of croconic acid from rhodizonic acid, 
as also of tribromhydroxydiketopentamethylene from tetrabromo- 
tetraketohexamethylene, and some of Zincke and Kiister’s and of 
Hantzsch’s results, admit of representation by the author’s method. 
-The transformation of the a-glycols under the action of dehydrating 
agents, for instance of pinacone into CMe,;CMe(OH),, and the for- 
mation of pinacoline by the elimination of H,0 from this substance, 
comes under the same category. Volhard has given a similar expla- 
nation of the formation of benzyl alcohol and benzoic acid from benz- 
aldehyde (Annalen, 253, 238), but here we are dealing with an inter- 
molecular reaction. The conclusion is drawn that forces of attraction 
exist between atoms in the molecule which are not represented in our 
formule as united; the resultant of these forces may bring about 
molecular transformations in many reactions which have not been 
otherwise explained. W. T. 
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Diethylindigo and Orthotolylindigo. By K. Hevmann (Ber., 
24, 977—979; compare this vol., pp. 206, 311, and 456).—Many of 
the derivatives of amidoacetic acid containing aromatic radicles are 
converted into leuco-compounds when heated with alkalis or alkaline 
earths; these lenco-compounds yield homologues or analogues of 
indigo on oxidation. 

Ethylphenylamidonacetic acid, NEtPh:CH,-COOH, prepared by treat: 
ing ethylaniline with chloracetic acid, is a thick, yellow oil, sparingly 
soluble in water. 

Diethylindigo, CH<dO'>C:0<) "> C,H, is obtained when the 


preceding compound is heated with potash to about 360°, the mixture 
kept at this temperature for a few minutes, the brownish-red melt 
dissolved in water, and a stream of air passed through the solution. 
It is a dark-blue powder, and is probably identical with the compound 
obtained by Baeyer by reducing the diethyl derivative of pseudoisatin- 
a-oxime; it is sparingly soluble in hot alcohol, and dissolves in 
aniline yielding a bluish-green solution. The colours obtained on 
dyeing with diethylindigo and with its sulphonic acid are of a greener 
hue than those produced by indigo and indigo-carmine respectively. 
When the mixture of ethylphenylamidoacetic acid and potash is 
heated at 280—330° for 15 to 20 minutes, there is obtained a com- 
pound which, on oxidation, is converted into a substance having all 
the properties of indigo. 
—" NAY ap NH ; 
Orthotolylindigo, CsH;3Me< Gg >C:C< Qo >CeHsMe, is formed 


when orthotolylamidoacetic acid is heated with potash (2 parts) at 
390—350°, the melt dissolved in water, and a stream of air passed 
through the solution. It is only very sparingly soluble in boiling 
alcohol, yielding a deep-blue solution; it crystallises from hot 
aniline in slender, copper-red prisms. Cotton dyed with orthotolyl- 
indigo is of a slightly greener shade than that obtained with indigo. 
The sulphonic acid of orthotolylindigo is soluble in water, but is pre- 
cipitated from the solution on adding sodium chloride ; it dyes wool in 
an acid-bath, the shade obtained being of a redder hue than is the 
case with indigo-carmine. F. S. K. 


Phenanthridine. By A. Picrer and H. J. Ankersmit (Chem. 
Centr., 1891, i, 361—362 ; from Arch. sci. phys. nat. Genéve, 24, 598— 
606).—In addition to the synthesis of phenanthridine from benzyl- 
ideneaniline (Abstr., 1890, 390), the authors have prepared it from 
orthophenylbenzoic acid. By nitrating this and reducing the resulting 
mixture of nitrophenylbenzoic acids with zinc powder and ammonia, 
the corresponding amido-acids are produced, from one only of which, 
namely, NH,°C,,H,;COOH [2: 2'], can the new base be derived. The 
reduced mixture is extracted with boiling alcohol, which solution 
deposits hydroxyphenanthridine in needles, from which phenanthridine 
is obtained by distilling with zinc powder. 

Phenanthridine methylhydroxide, C,,;H,N,MeOH, is prepared from the 
methiodide, by adding a few drops of sodium hydroxide solution, and 
pouring the mixture into: water, when the hydroxide separates in 
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long needles melting at 109°; it dissolves in alcohol and ether with 
beautifal fluorescence. 

Phenanthridine on reduction is converted into dihydrophenanthrid- 
ine, C\3H,N, which forms white needles melting at 90°, nearly 
insoluble in water, soluble in alcohol and ether with blue fluorescence. 
It reacts as a secondary base. The nitroso-derivative, C;;H,)N-NO, is 
a pale-yellow oil, which gives Liebermann’s reaction for nitrosamines. 
The methyl derivative, C,;H,;NMe, forms white needles, melts at 
108°, and is soluble in alcohol and ether with violet fluorescence. The 


acetyl derivative, C,;HjNAc, forms prisms, and melts at 108°. 
J. W. IL. 


Pyridine Compounds. By R. Varer (Compt. rend., 112, 622— 
623).—When pyridine heated at 40° is saturated with zinc bromide, 
energetic action takes place, with considerable development of heat, 
and when the liquid cools, it deposits slender, prismatic needles 
of the compound ZnBr.,2C;NH;. It is stable at 110°, and is very 
soluble in water and in pyridine. 

Finely powdered anhydrous nickel bromide, when boiled with 
pyridine for an hour, is converted into a green powder of the com- 
position NiBr.,4C;NH;. This compound alters when exposed to air, 
loses pyridine when heated, and is very soluble in pyridine. 

Cupric bromide acts energetically under similar conditions, and is 
converted into small, hard, deep-green crystals of the compound 
CuBr,,4C;NH;. It alters very readily, and evolves a strong odonr of 
pyridine. When heated, or when exposed to air, it loses pyridine, 
and becomes bright-green. It dissolves in water and in pyridine. 

Silver iodide is dissolved by boiling pyridine, and the solution, when 
cooled, deposits lamelle or prismatic needles of the compound 
AgI,C;NH;. Itis somewhat soluble in pyridine, especially on heating, 
but is immediately decomposed by warm water, and more slowly by 
cold water; it alters when exposed to air, and loses all its pyridine 
when heated at 110°. 

Silver bromide forms a similar compound, which crystallises in 
large, white, prismatic needles with a nacreous lustre. It is very 
unstable, and loses all its pyridine at 110°; it is soluble in cold pyrid- 
ine, bat is insoluble in water, and is decomposed by it. 

Silver chloride is dissolved by cold pyridine, but on the addition of 
ether the unaltered chloride is precipitated, and there is no compound 
of silver chloride and pyridine stable. at the ordinary temperature. 
The attraction of the silver halides for pyridine decreases as the mole- 
cular weight of the halogen increases. C. H. B. 


Dicyanodiamide. By E. Bampercer and L. Sexsercer (Ber., 24, 
899—907).—Three formule have been proposed for dicyanodiamide, 
all of which equally well explain its behaviour. They are :-— 

-c_~NH-CN |: oe N 
HN-C<wu, - HNC<yq>CNH. NHrC<y>C-NH:. 
1. lI. Ill. 


The author decides in favour of formula I, from a consideration of 
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the behaviour of dicyanodiamide towards ammonia bases of the types 
Nabe and b:N-a, when derivatives of biguanidine are formed. 

Copper piperylbiguanidine, Cul NH-C(NH):-NH-C(NH)-C;NH,o]., is 
obtained by heating dicyanodiamide (1°7 grams) and copper sulphate 
(2°5 grams) with piperidine (2 grams) and water (10 c.c.) for some 
hours at 100—120°. The reaction also takes place at the ordinary 
temperature, and is then complete in a few days. It is sparingly 
soluble in cold water, more so in hot water, and comes down as a 
fine, rose-red, crystalline powder, is insoluble in benzene, light 
petroleum, and ether, and easily soluble in ethyl alcohol, acetone, and 
amyl alcohol. The yield amounts to 65 per cent. of that required by 
theory. 

Copper piperylbiguanidine sulphate, (C;H,,N;),Cu,H,SQ,, is obtained 
by mixing the base with sulphuric acid in molecular proportion 
and warming the mixture on the water-bath. It crystallises from 
water in bright-red, shining needles, and blackens at 160° withont 
melting. It is decomposed, by boiling with water, into copper oxide 
and piperylbiguanidine sulphate. (C,H,,N;)2,H.SQ,. 

Piperylbiguanidine, NH,C(NH)-NH-C(NH)-C;NH yw», is obtained 
by treating the above copper base, dissolved in dilute sulphur‘e acid, 
with hydrogen sulphide. On adding excess of aqueous soda to the 
filtrate, the piperylbiguanidine crystallises in silky needles, and melts 
at 163°. It is, however, rapidly converted into carbonate, and the 
melting point rises. It reacts strongly alkaline, absorbs carbonic 


anhydride from the air with avidity, is easily soluble in water and 


chloroform, sparingly in aqueous soda, ether, and benzene, and 
crystallises from hot alcohol in lustrous prisms. The hydrochloride, 
C;H,;N;,2HCl, erystallises from alcoholic solution in thick crusts, dis- 
solves easily in water and alcohol, and, on the addition of ether to the 
latter solution, crystallises in slender needles, melts at 217°, and has 
an acid reaction. The acid sulphate, C;H,sN;,H.SO,, is obtained as a 
voluminous precipitate on adding sulphuric acid to an alcoholic 
solution of the base. It is obtained as a white, crystalline powder by 
precipitating a concentrated aqueous solution with alcohol, melts at 
173°, and has an acid reaction, dissolves easily in water, sparingly 
in alcohol, and becomes electrical when rubbed. The normal sulphate, 
(C;H,sN;)2,H,SO,, obtained from the mother liquors of the above salt, 
crystallises in beautiful, thick, colourless prisms, has a neutral, reac- 
tion, melts at 219°, and is easily soluble in water and alcohol. The 
platinochloride, (C,;H,sN;),H.PtCk, crystallises in lustrous, orange- 
red, rhombohedral prisms, is easily soluble in water, and melts at 
252° with evolution of gas. The aurochloride, C,;H,;N;,2HCl,AuCl,, is 


obtained as a golden-yellow, lustrous precipitate consisting of slender 
needles, E. C. R. 


Derivatives of Orthamidoazo-compounds. By H. Goxp- 
scumipt and A. Po.rzer (Ber., 24, 1000—1010).—The author has 
already described the compounds obtained by the combination of 
orthamidoazotoluene and benzeneazo-s-naphthylamine with benz- 
aldehyde. These compounds differ essentially from the benzylidene 
derivatives of primary amines. They are not ey by hydro- 
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chloric acid at 150°, have distinctly basic properties, and are colour- 
less. From their behaviour, the author concludes that they are 
compounds of the triazine series. Bischler (Ber., 22, 2806) has 


N—CH 
described the compound On< 4 , and named it phenotriazine. 


The compounds described by the authors are derivatives of dihydro- 
phenotriazine, OH<t ee Orthamidoazotoluene and _ benz- 
aldehyde yield phenylparatolyldihydroparatolutriazine, 
OH, N—CHPh 
HeSN_N-C.H,Me’ 
and benzeneazo-8-naphthylamine and benzaldehyde yield diphenyldi- 
— N—CHPh 

hydro-8-naphthatriazine, Cole Ph 

In the present paper the authors describe a series of compounds 
formed from benzeneazo-8-naphthylamine and orthamidoazotoluene 
by the action of various aldehydes, namely, formaldehyde, acetalde- 
hyde, propaldehyde, cenanthaldehyde, and furfuraldehyde. The com- 
pounds so obtained are mostly colourless, well crystallised substances, 
have d stinctly basic properties, give, with concentrated hydrochloric 
acid, well crystallised hydrochlorides which dissolve in alcohol with- 
out decomposition, but are decomposed into hydrochloric acid, and 
the dihydrotriazine by a large quantity of water. The hydrochlorides 
easily yield platinochlorides. They are not decomposed when heated 
with concentrated hydrochloric acid at 150° under pressure, and are 
not altered when boiled with stannous chloride and hydrochloric acid. 
The authors point out that the formation of dihydrotriazine deriva- 
tives is evidence in support of the view that the orthamidoazo-com- 
pounds are to be considered as hydrazones of orthoquinonimides. 

Phenyldihydro-B-naphthatriazine, Oe<y haa is obtained by 
heating benzeneazo-8-naphthylamine with alcohcl and a 40 per cent. 
aqueous solution of formaldehyde for some hours at 140° in a sealed 
tube. It is better, however, to employ a slight excess of paraform- 
aldehyde. The product is purified by crystallisation from alcohol 
and decolorisation with animal charcoal. It forms transparent tablets, 
melts at 164°, and contains 2 mol. of water of crystallisation, After 
drying at 100°, it melts at 184°, is easily soluble in alcohol, sparingly 
in cold benzene and ether, and insoluble in light petroleum. The 
hydrochloride, C\,H,:N;HCl, is obtained by adding concentrated bydro- 
chloric acid to an alcoholic solution of the base. It crystallises 
in slender, white needles, melts at 254°, is soluble in alcohol and 
dilute hydrochloric acid, and is decomposed by pure water. The 
platinochloride,(C,;H,3N3)2,H2PtCl,, is obtained as a yellow precipitate 
on adding platinic chloride to an alcoholic solution of the base con- 
taining hydrochloric acid ; it carbonises about 240°. 


Methylphenyldihydro-B-naphthatriazine, ee ap may! is ob- 


tained by adding excess of acetaldehyde to benzeneazo-f-naphthyl- 
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amine suspended in alcohol. Heat is developed, and a deep-red solution 
is obtained in a short time. The product is purified either by crystal- 
lisation from alcohol and decolorisation with animal charcoal, or by 
dissolving in benzene and precipitation with petroleum.. It crystal- 
lises in beautiful, colourless, rhombic tablets, is easily soluble in hot 
alcohol, more sparingly in benzene, and most sparingly in ether, and 
is insoluble in light petroleum. When heated with concentrated 
hydrochloric acid for some hours at 150° ina sealed tube, only the 
hydrochloride is formed, and the free base is- regenerated on treat-- 
ment with ammonia. It is unaltered when boiled with stannous 
chloride and hydrochloric acid in alcoholic solution. The hydro-- 
chloride, C\sH,sN3,HCl, forms beautiful, transparent tablets, and melts 
at 252°. The platinochloride, (CisHisN3)2,H.PtCh, forms yellow needles 
which decompose at 260° with carbonisation. 

Methylphenyldihydro-B-naphthatriazine methiodide, C\,Hi;N3,MelI, is 
obtained by heating the above base with methyl iodide and methyl] 
alcohol at 100° under pressure, aod purifying the product by crystal- 
lisation from alcohol. It furms transparent tablets, and melts at 244°. 
The iodide, when treated in alcoholic solution with freshly precipi- 
tated silver chloride is converted into chloride, and the latter yields a 
platinochloride, (C\sHisNs;MeCl),,PtCl,, which forms slender, yellow 
needles, and melts ai 260°. 


J N—CHE 
Ethylphenyldihydro-B-naphthatriazine, CH wo GF ms ; is obtained 


in a manner similar to the preceding methyl compound by employing 
propaldehyde in place of acetaldehyde. It crystallises in slender, 
white needles, melts at 219°, and is easily soluble in alcohol and hot 
benzene, sparingly in ether, and :insoluble in light petroleum. The 
hydrochloride crystallises in beautiful, white needles, and melts at 
258°. The platinochloride forms small, yellow orystals,.and carbonises 
about 265°. 

Hexylphenyldihydro-B-naphthatriazine,. CoHe< + erate is ob- 
tained by heating a mixture of the amidoazo-compound and cnanth- 
aldehyde (normal heptylaldehyde) in molecular proportion for a few 
hours on the water-bath. It forms slender, white needles, melts at 
176°5°, and is easily soluble in alcohol and benzene. The hydrochloride 
crystallises in long, white needles, and melts at 226°. The platino- 
chloride is obtained as a yellow, crystalline precipitate, and melts at 


225°. 

Furfurphenyldihydro-B-naphthatriazine, CoH<) er 
obtained in a similar way to the preceding compound. It forms 
slender, white needles, and melts at 241°. The hydrochloride crystal- 
lises in transparent tablets, and carbonises about 230°. The platino- 
chloride is obtained as a bright-yellow, crystalline precipitate, and 
carbonises about 240°. 

—CH, 


Paratolyldihydrotolutriazine, oH<} WC HLMe’ is obtained by 
orn 6443 
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heating orthamidoazotoluene with excess of paraformaldeliyde for 
some hours, at 140°, in a sealed tube. It crystallises in white, 
lustrous prisms, melts at 178°, and is easily soluble in hot alcohol, 
sparingly soluble in ether. The hydrochloride crystallises in white 
tablets, and melts at 220°. The platinochloride is obtained as a yellow, 
microcrystalline precipitate, and melts at 216°. 
Ethylparatolyldihydrotolutriazine is obtained by heating a mixture 
of propaldehyde and orthamidoazotoluene at 140°. It crystallises 
from hot benzene in white needles, and melts at 168°. The hydro- 
chloride forms long, white needles, and melts at 96°. The platino- 
chloride forms small, yellow needles, and melts at 221°. 
Hezxylparatolyldihydrotolutriazine is obtained by heating orthamido- 
azotoluene with conanthaldehyde for several hours, at 175°, in a sealed 
tube. It forms slender, white needles, and melts at 165°. The hydro- 
chloride forms transparent tablets, and melts at 96°. The platino- 
chloride is obtained as a yellow, crystalline precipitate, and melts at 


171°. E. C. R. 


Sparteine. By F. B. Aurens (Ber., 24, 1095—1097).—Ozy- 
sparteine, C,,E.4N,O, prepared by the oxidation of sparteine, is 
purified by means of the platinochloride ; it crystallises from ether in 
colourless, hygroscopic needles, melts at 83—84°, and is readily 
soluble in alcohol, chloroform, or water. The hydrochloride, 


C,,H,,N.0,2HCl + (?) H,0, 


is obtained from water in large, broad ‘needles, and melts at 48—50°. 
The hydrobromide is also crystalline; the sulphate is readily soluble, 
and crystallises in slender, lustrous needles. On the addition of 
platinic chloride to a dilute solution of the hydrochloride, lustrous, 
ruby-coloured crystals are deposited which have the formuia 
(C\sH»N,0).,PtCl, + 4H,0, and melt at 209° with decomposition 
From the mother liquors, on evaporation, needle-shaped crystals ot 
the normal salt, C\,;H.,N,0,H.PtCl], + 2H.O, are formed ; this melts 
at 221—223° with decomposition. The aurochloride, C,\;H..N,0,HAuCl,, 
crystallises from water in Justrous needles or plates, softens at about 
163°, and decomposes at about 186°. The corresponding mercury 
compound is crystalline; it softens at 52°, and melts at 57—58”. 
The picrate crystallises in long, lustrous needles, and melts at 


176—178". J. B. T. 


Alkaloids from the Seeds of Delphinium staphisagria, L. By 
Cuaracampl (J. Pharm. [5], 23, 302—306; from Pharm. Zeit. Russ., 
29, 641).—To extract these alkaloids, 2 kilos. of the seeds is digested 
in 8 kilos. of 80 per cent. alcohol during four days at 15°. The 
liquid is removed, and the residue is again treated until the extraction 
is complete. The alcohol is evaporated below 60° under diminished 
pressure and the residue from the distillation is diluted with an equal 
volume of water. After 24 hours, three layers are formed: an upper 
one of a greenish, fatty oil; a middle one of brown, aqueous, alcoholic 
liquid ; and a lower one composed of a resinous mass. ‘The lower 
layer is run off. The middle one is freed from alcohol at a tempera- 
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ture not exceeding 50°. The oily layer, which retains a considerable 
amount of alkaloids, is agitated with water containing a little sulph- 
uric acid, allowed to remain five or six days, the layers formed 
separated, and the oily part again repeatedly treated (10 times). The 
acid liquids are united, filtered, treated with ether to remove the last 
traces of fat, and united with the liquid obtained from the aqueous 
alcoholic layer. Hydrogen sodium carbonate is added, and then 
ether to take up the alkaloids. The ethereal solution is removed and 
evaporated, spontaneously towards the end, when delphinine is not long 
in making its appearance on the sides of the vessel. This base is 
purified by combining it with tartaric acid, and repeating the treat- 
ment with hydrogen sodium carbonate and ether. 

Delphinine has the formula CyHyyNO,y, as deduced from direct 
analysis, and also from the composition of its aurochloride and 
platinochloride; this differs sensibly from the composition given by 
Dragendorff and Marquis. in 1877. It gives anhydrous, rhombic 
crystals. It withstands a temperature of 120°, but a little higher it 
begins to colour, and melts at 191°8°. It has a pungent, burning taste. 
1 gram dissolves at 15° in 20°49 grams of benzene, in 642°4 grams 
of light petroleum (sp. gr. 0°633) in 534 grams of ether of 0°7z8 sp. 
gr., in 47°6 grams of absolute ether, in 44°4 grams of absolute alcohol, 
in 238 grams of 90 per cent. alcohol. and in 1594 grams of water. 
he recenfly prepared aqueous solution has an alkaline reaction. 
This base gives crystallisable salts with nitric and sulphuric acids 
sparingly soluble in water, alcohol, and ether ; they easily dissolve in 
acidified water. Hydrochloric, acetic, oxalic, and tartaric acids 
yielded amorphous compounds. 

The mother liquor, left after removal of the delphinine, when evapo- 
rated very slowly, yields a certain quantity of delphisine, CaH NOx, 
in the form of acicular crystals melting at 189°2°. This alkaloid 
dissolves at 15° in 75°2 parts of benzene, in 665 of light petroleum, in 
43 of ether of sp. gr. 0°728, in 71 parts of absolute ether, in 104 of 90 
per cent. alcohol, and in 370 parts of absolute alcohol. It is very 
slightly soluble in water, but dissolves readily in chloroform, as does 
delphinine. 

Delphinoidine, CH .NO,, obtained in an amorphous state after the 
foregoing, is scarcely soluble in water; at 15°, 1 part dissolves in 
$43 parts of light petroleum, in 30°5 of benzene, in 17°8 of 90 per cent. 
alcohol, in 4°03 of ether (sp. gr. 0°728), and in 37°03 of absolute ether. 
The author has also examined the product previously described as 
staphisagrine, which forms the residue of the operations yielding the 
alkaloids already described. This base appears to him to be really a 
mixture of four amorphous alkaloids. Delphinine, delphisine, and 
delphinoidine, especially the two former, are highly poisonous, 
resembling aconitine in their action. J. T. 


Alkaloids of the Roots of Sanguinaria canadensis and 
Chelidonium majus. By G. Kénig (Uhem. Centr., 1891, i, 
321—32z; from Zeit. Naturwiss. Halle, 63, 369—426).—The roots 
of Sanguinaria canadensis, a native of North America, and the 
sanguiarine of commerce contain several alkaloids, including chel- 
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erythrine, which is present in greatest quantity, sanguinarine, y-homo- 
chelidonine, and protopine. 

Chelerythrine crystallises with a molecule of alcohol, which is not 
separated at a temperature of 150°; the formula is C,,H,,NO, + 
C,H,O; melting point 203°. It is identical with the alkaloid which 
the author separated from the ceiandine, Chelidoniwm majus. The 
aurochloride, C.,H,;,NO,,HAuCh, melts at 233°; the platinochloride is 
(C»H,;NO,).,H2PtCl,; the hydrochloride crystallises out of aqueous 
solution with 5 mols. H,O, and from alcohol with 4 mols. H,O. The 
salts are lemon-yellow. 

Sanguinarine, CoH,;NO,, is very similar to chelerythrine in its pro- 
perties; it crystallises with } mol. H,O, and melts at 211°; its salts 
are red. .The hydrochloride, CyaH,NO,,HCl + 5H,0, the nitrate, 
C»H,,NO,,HNO, + H,O, the aurochloride, C»H,sNO,,HAuCk, and 
the platinochloride, (CyH,;NO,)2,H,PtCl, were prepared. 

The base which the author has named y-homochelidonine is prob- 
ably identical with that separated by Selle from Chelidoninm majus, 
and its formula is probably C2H»NO,. Its behaviour with alkaloid 
reagents resembles that of Selle’s y-homochelidonine. The fourth 
alkaloid, protopine, was prepared from Chelidonium majus, Sanquinaria 
canadensis, and from opium, all the three specimens being identical. 
Its formula is C.H,,NO,, and it melts at 204°; the platinochloride, 
(C..H,,NO;)2,H,PtCl, + 3H,0; and the aurochloride, 


C..H oN O;,H A uCl,, 


melting at 182°, were prepared; the hydrochloride, C.H,,NO;,HCI, 
crystallises in two different forms, and appears to be free from com- 
bined water. é. 'W. 


Alkaloids of Sabadilla Seeds. By E. Merck (Chem. Cenfr., 
1891, i, 363).—The author has isolated two alkaloids from sabadilla 
seeds, Asagrcea officinalis. Sabadine is best separated as the nitrate. 
It has the formula C..H;,NO,, melts at 238—24° with decomposition, 
and is readily soluble in alcohol and ether, sparingly soluble in light 
petroleum. With concentrated sulphuric acid, a yellowish coloration 
is at first produced, showing a green fluorescence, which gradually 
changes to blood-red and finally to violet. The alkaloid attacks the 
mucous membrane of the nose and causes sneezing. The hydrochlor- 
ide crystallises with 2 mols. H,O, which it loses at 101°; it melts at 
282—284° with decomposition. ‘the hydrobromide, the nitrute, and 
the awrochloride were analysed. 

Sabadinine, CyH,NO,, the second alkaloid, does not melt at any 
definite temperature. It is separated from the sulphate by soda 
solution, and extracted with chloroform. With concentrated sulph- 
uric acid, a permanent blood-red coloration is produced. It does not 
irritate the nasal mucous membrane. The sulphate crystallises with 
2} mols. H,O. Neither sabadine nor sabadinine is precipitated from 
the solution of its salts by the addition of caustic alkalis, alkaline 
carbonates, or ammonia in the cold, it being necessary to warm the 
solution, when the alkaloid is precipitated in flakes. J. W. L. 
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Ptomaines. By O. pe Contnck (Compt. rend., 112, 584—585).— 
The ptomaine C,H,;N (Abstr., 1890, 1170) yields a hydrebromide 
erystallising in white needles, which become rose-colovred .when 
exposed to air. It is deliquescent, very soluble in water, less soluble 
in strong alcohol, and almost insoluble in pure ether. The same 
precautions must be observed when preparing this compound as in 
the preparation of the hydrochloride (loc. cit.). The modified platino- 
chloride, (CjoH,,N)2,PtCl,, should be prepared with tepid water that 
has previously been boiled. It forms pale-brown plates, insoluble in 
cold water, soluble in hot water, but decomposed if ebullition is pro- 
longed. It melts at about 206°, and is stable in moist air, differing 
in this respect from the normal platinochloride. The aurochloride, 
CyHisN,HAuCl, is a pale-yellow compound, insoluble in cold water, 
soluble in warm water, and decomposed by boiling water. It is 
somewhat stable in moist air. With alcoholic potash, the methiodide 
of the ptomaine gives, when heated, an immediate bright-red 
colour, which rapidly changes to brown, and after some time acquires 
a persistent greenish-blue fluorescence. C. H. B. 


Vegetable Hematin. By T. L. Puirson (Compt. rend., 112, 
666—667).—The vegetable hematin obtained by Linossier from 
Aspergillus higer (this vol., p. 751) is in all probability identical with 
the palmelline obtained by the author in 1879 from Palmella cruenta. 

Palmella cruenta, which was formerly called Chaos sanguinea, is 
sometimes found completely green in the neighbourhood of London, 
and becomes blood-red towards the end of vegetation. In this 
connection it is noteworthy that biliverdin has a green colour very 
similar to that of chlorophyll, and gives a definite absorption 
spectrum. C. H. B. 


Physiological Chemistry. 


Hemoglobin. By M. Siecrrtep (Chem. Centr., 1891, i, 228—229). 
—Schiitzenberger’s indigo-carmine method of estimating oxygen in 
blood is stated to give a higher result than that with the air-pump. 
In the preseut research, operations were performed in an atmosphere 
of hydrogen. The result was that with defibrinated dog’s blood, the 
percentage of oxygen found by the air-pump was 16°1 per cent.; and 
by Schiltzenberger’s method 7-6—7-9 per cent. This difference is 
put down to one of the two following factors: either the blood 
spectrum which shows the bands of reduced hemoglobin is untrust- 
worthy, and the blood still contains a good deal of oxygen; or else 
the titration with the hyposulphite solution was incorrect. The 
former alternative is decided on, and the term pseudohwmoglobin is 
applied to the supposed compound of oxygen with hemoglobin which 
shows the band of redaced hemoglobin. W. D. H. 
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Myelin. By J. Gap and J. F. Hermans (Chem. Centr., 1891, i, 
230).—The name myelin is applied to the white substance sheathing 
nerve-fibres, and stated to contain proteids, extractives, neurokeratin, 
lecithin, protagon, cerebrin, and cholesterol. This sheath, moreover, 
is stained black by osmic acid. The present research is directed to 
determining more exactly what myelin is. The characteristic proper- 
ties of myelin are believed to be due to lecithin, either free or only 
loosely combined, because lecithin elsewhere, for instance, in nerve- 
cells, where it is probably more firmly combined, does not show the 
characters of myelin. 

Nerve-fibres are divided into groups corresponding to the presence 
or absence of myelin in their sheaths. W. D. H. 


Influence of Carbohydrates on Proteid Metabolism. By G. 
Lusk (Zeit. Biol., 2'7, 459—481).—The influence on proteid meta- 
bolism of carbohydrates taken as diet, or circulating abnormally in 
the system in diabetes, is of some pathological importance. Cases of 
diabetes not, however, being forthcoming, certain experiments bearing 
on the subject were undertaken by the experimenter on his own 
person. 

Two double series of observations were made, each lasting two or 
three days, and the general results may be stated in the following 
tabular form :— 


Daily averages. 


Food. Difference be- 
Nitrogen tween N ingested 
excreted, and N 
Nitrogen. | Carbohydrate. excreted. 


20 °549 357 °37 19 °837 +0°712 
20 °549 10°8 25 930 —5°38L 
9 °230 347°8 13 °785 —4°555 
9 °230 2°8 15 807 —6°577 


In both cases, it is seen that the absence of carbohydrate food 
increases the proteidewaste in the tissue, the carbohydrate protecting 
a certain amount of proteid from destruction. Further experiments 
showed that the amount of fat undergoing combustion was increased 
during deprivation of carbohydrate. 

There can be no doubt, therefore, that in diabetes the upsetting of 
the metabolic balance is due to the non-destruction and the conse- 
quent separation in the urine of a Jarge quantity of sugar, which 
under normal circumstances would have uudergone combustion and 
saved much proteid and fat from destruction. The increase of 
oxygen consumed and carbonic anhydride given off would not, how- 
ever, be markedly different from that observable in a healthy person 
under similar circumstances ; the total amount would, however, prob- 


PHYSIOLOGICAL CHEMISTRY. 847 


ably be less, as the diabetic would, other things being equal, weigh 
less than the healthy person. W. D. H. 


Muscular Work and the Excretion of Urea. By I. Munx 
(Chem. Centr., 1891, i, 230—231).—The work of Argutinsky on this 
subject is criticised, and the older opinion that moderate work does 
not increase the excretion of urea upheld (compare this vol., p. 596). 

W. D. iH. 

Inorganic Constituents of Bone and Organs of Normal and 
Rachitic Children. By H. Brupaker (Zeit. Biol., 2'7, 517—549). 
—The bodies of three healthy children were investigated in reference 
to the inorganic constituents, and especially the calcium, in the bones 
and other organs. The three subjects of analysis were aged, 
28 weeks’ foetus, new-born child, and 4 years respectively, and very 
full tables of analyses are given. The following general results were 
obtained :— 

(1.) The skeleton (as was formerly shown by E. Voit) becomes 
poorer in water as age progresses, and richer in ash and in the chief 
constituents of the ash. 

(2.) The amount of water in soft parts similarly diminishes with 
age. The, constituents insoluble in water, like chalk and iron, 
diminish, the phosphorie acidincreasing. This is different from what 
Voit found in dogs. 

(3.) Cartilage and spongy bone are in these particulars like the 
soft parts. 


(4.) ‘The increase of as in the bones more than compensates for 
the diminution in other parts, so that the ash of the whole body 
increases with age up to a certain maximum. 

The following selections from the tables illustrate the foregoing 
points :— 


Bone (Three Healthy Children). 


In 100 parts dry 


fat-free bone. In 100 parts ash. 


In 100 parts. 
Constitu- 


The bodies of five rachitic children were then investigated in much 
the same way. These were also of different ages. It was found that 
the diminution of calcium salts occurred in the bones and not in the 
soft tissues, and the general conclusion is drawn that the administra- 
tion of calcium salts would not in the greater number of cases of 
rickets be of any avail. 
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Muscles (Healthy Children). 


In 100 parts of dry In 100 parts of 


In 100 parts. fat-free organ. ash, 


Constitu- 
ents. 
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The following analyses of two of these cases, the ages of which agree 
pretty well with those of the healthy subjects investigated, may be 
quoted :— 


Bone (Rachitic Children). 


| 
a In 100 parts of dry In 100 parts of 
| In 100 parts. fat-tree bone. ash. 
Constitu- | 


ents. | 
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W. D. H. 
The Influence of Acid Mineral Salts on the Composition of 
Bones. By H. Weiske (Landw. Versuchs-Stat., 39, 17—30).— 
Experiments were made on rabbits by adding sodium hydrogen 
phosphate to their food, to ascertain if mineral matter was removed 
from the skeleton; but the results were unsatisfactory; the differ- 
ences between the composition of the normal bones and that of those 
animals which had not received phosphate were too slight to indicate 
any real change. The urine was always found to be alkaline, whilst 
in experiments previously made with free acid, the urine had been 
neutral, or slightly acid. Possibly larger doses of acid phosphate 

might have the desired effect. E. W. P. 


Iron in the Liver and Spleen. By F. Kriiaer, C. Meyer, and 
M. Pernod (Zeit. Biol., 27, 439—458).—The importance of estima- 
tions of iron in the liver and spleen has been, during recent years, 
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increased, as it has been shown by Quincke and others that in per- 
nicious anemia the amount normally present is much increased. 
Comparatively few observations have, however, hitherto been made on 
the relative amount of the metal at different ages, and the present com- 
munication relates to this point. The animals, the organs of which 
were investigated, were calves, cows, and oxen, and also human 
foetuses of various ages. The present paper contains references to 
former work on the subject, tables of analyses performed in the pre- 
sent research, and the following general conclusions :— 

1. The amount of iron in the liver cells of the foetus is very much 
higher, in the mean, 10 times higher, than that in adults. Care was 
taken in these experiments, as also in those with the cells of the 
spleen, to obtain the cellular elements, after crushing the organ com- 
pletely, free from hemoglobin and other impurities by carefully wash- 
ing with salt solution (0°6 per cent.) and the use of the centrifugal 
machine. It was found that, although the saline solution dissolves out 
a small quantity of proteid matter from the cells, it does not remove 
from them any iron-containing constituents. 

2. The iron of foetal liver cells differs in amount at different stages 
of development. It begins to increase markedly about the end of the 
first half of pregnancy, reaches a maximum, then falls, and rising, 
reaches a second maximum three or four weeks before birth. From then 
until four weeks after birth, it sinks in amount until it is nearly normal. 

3. In calves, it was found that for the first week after birth the 
iron is seven times more abundant in the liver than in the adult 
animal ; it reaches the adult standard in about four or six weeks. 

4. The amount of iron in the liver of adult animals shows very 
slight variations, and no noteworthy difference in the amount in the 
liver of cows and oxen was found. 

5. The splenic cells of the foetus are poor in iron as compared with 
those of the adult. The amount of iron in them begins to increase 
after birth, reaching the normal in about two months. 

6. Although there is no difference in the amount of iron contained 
in the splenic cells of pregnant and non-pregnant cows, it is five times 
greater than that in the splenic cells of the ox. 

7. The amount of iron in the spleen of adult animals, especially 
females, undergoes greater changes than that in calves or foetuses. 

W. Dz. H: 

Composition of Butter Fats. By W. Jonnstone (Chem. News, 
63, 56).—The author states that butter fat contains neither stearin 
nor normal oleic acid; but that it consists of a mixture of glycery! 
“isoleate-palmitate-caprate ”’ and “‘ tri-nondecatoate ” in varying pro- 
portions. In some butter fats, the radicle of cenanthoic acid replaces 
one of the nondecatoic groups in the triglyceride, and forms glyceryl 
‘* dinondecatoate-conanthoate.” G:F 


Human Lymph and Chyle. By I. Munk and A. Rosenstein 
( Virchow’s Archiv, 123, 484—518).—The present paper is a continua- 
tion of one already published (this vol., p. 755). Amy] oleate was 
administered to a patient suffering from a lymphatic fistula; during 
the 12 hours following its adrinistration, 26 per cent. of the fat- given: 
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was recovered in the chyle, in the form of olein, the synthesis of oleic 
acid with glycerol having occurred in the process of absorption. No 
amyl alcohol was found in the chyle. Artificial digestion experiments 
showed that pancreatic juice has the power of splitting amyl oleate 
into amy] alcohol and oleic acid. 

Charcoal, in a fine state of subdivision, was next given, with the 
view of ascertaining whether fine particles as small as or smaller than 
the oil globules of an emulsion are taken up in the same way. But 
the lymph was entirely free from them, showing, as has been pre- 
viously stated, that absorption of fine solid particles does not occur. 

Is oil absorbed from the rectum? was the next point investigated ; 
after injection of olein into the rectum, it was found that from 3°7 to 
5°5 per cent. of the fat given appeared in the chyle. 

Similar experiments were then undertaken to determine whether 
proteid and sugar (given in large doses) appear in the chyle after 
being administered as food. It was found that the administration of 
proteid, as of any food, increases the flow of lymph, but that its per- 
centage of proteid does not rise. On the other hand, the sugar in 
the chyle is increased, and after a large quantity of sugar as food, the 
percentage in the chyle may be doubled as compared with the 
amount during inanition (compare Ginsberg, Abstr., 1890, 276). 

The paper concludes with further analytical data respecting the 
solid constituents and inorganic salts of the chyle and lymph. The 
composition of the lymph ash was as follows :—In 100 parts of lymph, 
0°8675 part of ash was obtained ; in 100 parts of the ash, the follow- 
ing numbers give the percentages of its different constituents :— 
NaCl, 67-0; Na,CO,, 249; K,HPO,, 3°2; Cas(PO,)2,3°2; Mg,(PO,)., 
11; Fe(PO,)s, 0°3. 

Further, it was found that lymph and chyle contain an amylolytic 
ferment; but that neither contains a sugar-destroying ferment as 


stated by Lépine. W. D«. H. 


Indigo-red (Indirubin) in Urine. By H. Rosin (Virchow’s 
Archiv, 123, 519—566).—Many red pigments under different names 
have been described in normal, and more particularly in morbid, 
urines. One of these appears to be indirubin or indigo-red, although 
its absolute identification with the indigo-red obtained from plants 
has not, hitherto, been thoroughly worked out. The imperfect data 
given by various workers on urinary pigments render it also desirable 
that those which are, and those which are not, identical with indigo- 
red should be accurately determined. 

Indigo-red was prepared artificially from commercial indigo; it 
was also prepared by a moditication of Berzelius’ method from the 
indican of plants, and also from the urine. The percentage composi- 
tion, the crystalline form, and other properties, and the relation of 
the pigments to indigo-blue were in all cases absolutely identical. 

- The pigments which are identical with indigo-red are Heller’s 
urrhodin, as Schunk first showed, Leube’s pathological urinary pig- 
ment, and Plész’s urorubin. Those red pigments which are not the same 
as indigo-red are the scatole pigment, Nencki and Sieber’s urorosein, 
which has characteristic solubilities and reactions, uroerythrin (the 
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pigment in deposits of urates), urohematin, Giacosa’s pigment, and 
urorubrohematin. W. Dz. H. 


Analysis of Pathological Liquids. By G. Paremn (J. Pharm. 
[5], 23,390—394).— From a hydrocephalous subject was taken 330 c.c. 
of a colourless liquid, turbid after filtration, in which some flocculent 
filaments appeared after being some time iy repose. The reaction 
was alkaline, and only faint traces of albumin appeared on boiling in 
presence of 2 drops of acetic acid. Sp. gr. 1004; solid residue 9°4 grams 
per kilo.; anhydrous salts 7°6 grams, containing sulphates, hydrogen 
carbonates, but no phosphates. Agitation with ether did not extract 
either fatty matters or cholesterol. Fehling’s solution was not reduced. 

Ovarian Cysts.—1. Syrupy liquid, not stringy, reddish, with pulve- 
rulent deposit. Sp. gr. 1°013; solid residue 61°5 per kilo. ; anhydrous 
salts 7°5 ; chlorides 6:5; proteid matters 54°0. No globulin was pre- 
cipitated by magnesium sulphate. The liquid was coagulable by 
heat, but the coagulum disappeared on the least addition of acetic 
acid. 2. Fibrome, size of au orange, from a woman 47 years old.— 
The fibrome contained water 750°0 grams per kilo.; solid matters 
242°0; anhydrous salts 6°2 grams, with traces of urea, cholesterol, 
myosin, and fats. The contents of the cyst were gelatinous, and 
included a notable amount of mucin; it did not coagulate either 
when boiled alone or with acetic acid. 3. Cyst from a woman of 
38 years.—Amount of liquids 35 litres; reaction scarcely alkaliue. 
Sp. gr..1:004; solids 12°6 grams per kilo.; anhydrous salts 9°15; 
albumin 1:10. Neither globulin, fat, nor cholesterol were present. 
The proteid matters were completely precipitated by heat and acetic 
acid. 4. Cyst froma woman of 51 years.—Amount of liquid 40 ns 
alkaline, chocolate coloured, somewhat thick consistency. Sp. 
1019; total solids 57°3 grams per kilo.; anhydrous salts 9°20. The 
proteid substances were completely precipitated by heat and acetic 
acid. From these results it is evident that albumin is subject to 
modification, which must be considered in its detection and estimation. 

The following table gives the results of analyses (in grams per kilo ) 
of healthy and altered tissues in cases of cancer. 1. Cancer of the 
breast running a very rapid course. 2, Breast cancer of recent 
development. 


Healthy tissue adjoining. , pied 


Water nccccccccce 175°5 
Total solids ....... 824°5 
— salts.... 4°2 


Fat . + seeees | Considerable notable 


Prote'd . 


Globulin & ‘maein c : 


amount 


amount 
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The liquid portion of 1 did not coagulate on boiling with 2 drops 
of acetic acid. A third tumour has given traces of cholesterol. 

Polypes of the Nose.—These are generally of small weight, and contain 
a large proportion of water; their albumin may or may not coagulate 
when boiled with acetic acid. In a particular case, one weighed 
373 milligrams with 13°37 per cent. of solids; it contained a notable 
amount of calcium phosphate. The presence of this compound in all 
nasal polypes is worthy of note. 

A tumour taken from the kidney gave 1100 c.c. of liqnid of a neutral 
reaction. Sp. gr. 1023; total solids 118°8 grams per kilo.; anhydrous 
salts 7°6; chlorides 5°45. Mucin and albuminoses were present, but 
neither uric acid, urea, hippuric acid, fat, nor cholesterol was found. 
After elimination of mucin and albuminoses, the proteid matters are 
not coagulated on boiling with acetic acid. It is seen that the tumour 
contains no element of urine. a. % 


Action of Opium and Morphine on the Intestine. By 
W. Sprrzer (Brit. Med. J. Epitome, 1891, 134; from Virchow’s 
Archiv, 123, 593—628).—The experiments were carried out on 
rabbits, frogs, and men, their object being to increase our know- 
ledge of the action of opium on the intestine, and to determine 
whether opium is better than morphine as an anti-diarrheeic 
and anodyne. In frogs, the bowel was exposed and kept moist 
with saline solution. Very small doses of aqueous extract of 
opium given subcutaneously sufficed to diminish the sensitiveness of 
the bowel to painful stimuli, whilst leaving intact the sensitiveness 
to stimuli which excite peristalsis. The sensitiveness of the skin was 
also not affected, nor was there any general narcosis. The conclusion 
is drawn that the action of opium cannot under these circumstances 
be on the brain, as the same result ‘is obtained with headless frogs ; 
nor on the spinal cord, as its other functions are intact, but on the 
bowel locally. The local action.of opium was also shown by giving a 
frog strychnine; then tying the intestine midway between the 
stomach and anus, opium was injected imto the lower half, and 
its power of calling forth convulsions on ‘stimulation was then 
markedly diminished. The opinion is held that opium paralyses not 
the sensory endings, but sensory ganglia‘on the course of the sensory 
nerves in the wallof the canal. The moter ganglia are not so readily 
affected, larger doses being necessary to lessen ‘peristalsis. 

The diminution of peristalsis may be due to paralysis of motor 
ganglia in the bowel, or to a stimulation:of the inhibitory centres in 
the cord from which the splanchnic nerves arise. Paralysis of the 
sensory nerve terminations in the wall-oftthetintestine does not occur, 
because after very large doses of morphine the peristaltic movements 
of the bowel become very marked, and experiments pointed to the 
conclusion that the diminution in peristalsis was very largely due to 
an action of the opium in paralysing the motor ganglia in the walls of 
the intestinal canal. Large do-es caused great increase of bowel peri- 
stalsis before general spinal tetanus was induced. This is probably 
due to paralysis of the spinal cord, and consequent paralysis of the 
inhibitory action exerted by the splanchnic nerves. In this condition, 
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however, the sensitiveness of the intestine to painful stimuli is much 
diminished. Morphine has the same action in every way, and quan- 
titatively the activity of the opium is proportional to the amount of 
morphine it contains. The other alkaloids of opium have very little 
action on the bowel. On rabbits, observations were made after 
exposing the bowel while the animal lay in a warm bath of saline 
solution. The experiments of Nothnagel are confirmed, in which he 
found that irritation of the bowel with sodium chloride is not nearly 
so effectual in increasing peristalsis after the administration of opium 
or morphine. If a portion of bowel be completely isolated and the 
same experiment repeated, then peristalsis is not interfered with; 
this result is regarded as proving that in this case the opium acts on 
the spinal cord, and diminishes the inhibitory action of the splanchnic 
nerves. It is, however, pointed out that irritation of the bowel from 
without with sodium chloride scarcely corresponds with physiological 
peristalsis or increased peristalsis after purgatives or irritation from 
within of the mucous membrane, as the peristalsis takes place towards 
the pylorus, and is very inconstant in amount. The bowel was there- 
fore irritated by injecting into it a 15 per cent. salt solution, coloured 
with indigo-carmine. The rate at which this solution progressed 
down the intestine was observed in normal animals, and was found to 
be two or three times slower after opium or morphine, the peristalsis 
being also much more gentle and regular in the latter case. Even 
alter complete isolation of a portion of the intestinal canal from its 
mesenteric nerves, opium greatly diminishes the peristalsis. Opium 
given subcutaneously acts exactly to the same extent, and no better 
than, morphine subcutaneously, its activity being proportional to the 
amount of morphine it contains. In healthy men, opium by the mouth 
acts somewhat more powerfully on the bowel than when given sub- 
cutaneously. The reason, probably, is that the morphine is only 
slowly abstracted from the opium, and thus acts gently along the 
whole length of the bowel; it is not so quickly absorbed as pure 
morphine is, and in consequence does not produce so marked a general 
action. In diarrhoea, opium by the mouth is more powerful than 
opium extract or morphine subcutaneously, or morphine by the mouth. 
In slight intestinal pain, opium by the mouth is the best treatment, as 
we get the desired analgesia with small doses and without constitu- 
tional effect, the local action on the bowel being probably sufficient ; 
in very severe pain, hypodermic injection of morphine is most 
effectual. W. D. iH. 


Poisoning by Aniline, Chlorates, and Mercuric Chloride. 
By W. Fatxensere (Virchow’s Archiv, 123, 567—602).—Silbermann 
(Zeit. klin. Med., 11, Heft 5 and 6; Deutsch. med. Wochensch., 14, 
No. 25) has stated that pyrogallol, glycerol, and potassium or sodium 
chlorate produce not only hemoglobinuria (or methemoglobinuria), 
but that death ensues from intravascular coagulation, set up pre- 
sumably by the liberation of fibrin ferment from the disintegrated 
corpuscles. The situation of the clots produced is described, and the 
term “capillary thrombosis” is in the present paper criticised, it 
being so difficult to say with certainty whether the blood in the 
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capillaries is coagulated or not during life. Further criticisms are 

assed on other points. Silbermann extended a few observations, 
followed by similar results, to other drugs, aniline, toluylenediamine, 
arsenic, phosphorus, and: Kaufmann states the same is true for 
corrosive sublimate. 

The present paper is largely polemical, but also describes numerous 
experiments with aniline, sodium chlorate, and corrosive sublimate. 
In respect to these poisons at least, the cause of death was not intra- 
vascular coagulation. The blood, on the contrary, had less tendency 
than normal to coagulate. W. D. H. 


Physiological Action of Lupetidine and Allied Substances 
in Relation to their Chemical Constitution. By A. Girser 
(Chem. Centr., 1891, 1, 232—235).—The series of substances, copel- 
lidine, parpevoline, propyllupetidine, isobutyllupetidine, and hexyl- 
lupetidine have for their nucleus piperidine, of which lupetidine is a 
dimethyl substitution product; and if the hydrogen atom adjacent 
to the nitrogen atom is replaced by methyl, ethyl, &c., further 
members of the group are obtained. Small doses of these substances 
were administered to animals. The intensity of their action (para- 
lysis of the voluntary muscles) may be compared by the following 
numbers: lupetidine, 50; copellidine, 100; parpevoline, 200; hexy]l- 
lupetidine, 200; isobutyllupetidine, 250; propyllupetidine, 400. The 
actual seat of paralysis, whether central or peripheral, was not defi- 
nitely determined. The intensity of the action is proportional to the- 
number of methyl groups present in the molecule. W. Dz. H. 


Use of Liquefied Carbonic Anhydride for the Rapid Filtra. 
tion and Sterilisation of Organic Liquids. By A. p’Arsonvar 
(Compt. rend., 112, 667—669).—A long cylindrical copper or steel 
tube containing a biscuit porcelain Pasteur-Chamberland filter is con- 
nected with a cylinder containing liquid carbonic anhydride. The 
gas not only drives the liquid through the filter, but under the high 
pressure, especially if its action is prolonged and the liquid is heated 
to 40°, it exerts a very powerful bactericidal and sterilising effect. 
The richness of the filtrate in colloids increases with the pressure, and 
by varying the pressure it is possible to obtain from one and the 
same liquid (e.g., pancreatic juice) filtrates having very different 
properties. C. H. B. 


Chemistry of Vegetable Physiology and Agriculture. 


Alcoholic Fermentation and the Conversion of Alcohol into 
Aldehyde by the “Champignon du Muguet.” By G. Linossizr 
and G. Roux (Bull. Soc. Chim. [3], 4, 697—706; see also Abstr., 
1890, 1179).—Contradictory statements have been made by previous 
authors as to the character of the fermentation induced by the 
“ Champignon du muguet” (a fungus producing the disease “ thrush” 
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in the mouth). Sterilised solutions inoculated with the pure fungus 
yield alcohol, the maximum amounts obtained being 2°7 per cent. in 
43 days, using dextrose solution (plus necessary salts); and 5°5 per 
cent. in 124 days, using wort from dried raisins. 

Three stages may be distinguished during the fermentation :—(1) 
rapid growth of the organism ; (2) active fermentation ; (3) lessened 
activity due to the toxic influence of the fermentation products, 
aldehyde having, it would seem, the greatest effect. ‘“ Muguet” 
can cause the fermentation of dextrose, levulose, and maltose; sac- 
charose is neither inverted nor fermented, but serves as a food 
material; lactose cannot even be used as food. Substances other 
than sugars, although unfermentable, can support the growth of this 
fungus; such food materials, in order of nutritive value, are, dextrin, 
mannitol, alcohol, sodium lactate, lactic acid, gum, and glycerol ; 
tartaric acid and tartrates barely serve to sustain life; starch, 
erythrol, acetic acid, acetates, oxalic acid, oxalates, aldehyde, acetone, 
and aromatic substances are not foods. 

The sugar present is never wholly fermented by this organism, 
neither are the various sugars attacked at the same rate. In a 
mixture of equal proportions of dextrose and levulose, the ratio 
dextrose/levulose tends towards a minimum (0°3); hence, it is impos- 
sible to use the fungus as a means for obtaining pure levulose. 

The growth of the organism is favoured by the alkalinity of the 
solution employed ; more of the sugar is then used up, but the ratio of 
alcohol produced to sugar used is lowered. In addition to glycerol 
and succinic acid, considerable quantities of acetic acid and acet- 
aldehyde are produced. The ordinary ferments give for the ratio 
glucose destroyed/acetic acid produced, a mean value 0°0025; this 
quantity is 0°09 to 0:14 for muguet. The aldehyde is mainly pro- 
duced by the oxidation of the alcohol induced in presence of air by 
the ferment. A small proportion of the acetic acid present is a true 
excretory product of the organism, but the greater part is un- 
doubtedly produced by the oxidation of the aldehyde without the 
intervention of the ferment, for muguet does not grow in an aldehyde 
solution. In the slowness with which fermentation takes place, in 
the maximum concentration of alcohol produced, and in the ratio of 
weight of sugar destroyed to weight of organism produced, the 
“Champignon du muguet” exhibits marked analogies with the 
Mucorini, and differs considerably from the Saccharomycetes. The 
conclusion that the organism does not belong to the latter is borne 
out by the results of a careful morphological study. W. T. 


Assimilation of Nitrogen by Plants. By B. Franx and R. 
Orto (Chem. Centr., 1891, i, 332—333; from Ber. deut. bot. Gess., 8, 
331—342).—The authors have endeavoured to prove experimentally 
whether the Leguminose directly absorb pure nitrogen by means of 
the leaves or not, and to this end experiments have been made with 
cut leaves. So far, however, the results obtained are not sufficiently 
definite. 

Experiments on the growth of the rhizobium of the root nodules 
in the presence of the organism of the nodules in solutions contain- 

312 
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ing (a) sugar, (6) sugar and asparagine, (c) asparagine, show that the 
growth was most rapid in the presence of both sugar and asparagine, 
and least rapid when sugar alone was supplied. 

Finally, peas were grown in unsterilised earth, in sterilised earth, 
and in sterilised earth to which a small quantity of the fresh soil was 
added. All the plants grew perfectly, and assimilation of nitrogen 
took place in every case. J. W. L. 


Simultaneous Evolution of Oxygen and Carbonic Anhydride 
by Cactz. By E. Avusert (Compt. rend., 112, 674—676).—Cacte, 
when exposed to light of moderate intensity at a temperature of 35°, 
evolve oxygen and carbonic anhydride, their respiration ratios being 
0°98 (Opuntia) to 0°88 (Mamillaria), whilst their assimilation ratios 
are 2°38 to 2°28. This result is probably due to the fact that the 
thin superficial chlorophyllian layer is not able to decompose the 
whole of the carbonic anhydride evolved by respiration from the 
colourless parenchyma underneath. The intense light of the tropics 
decomposes the whole of the carbonic anhydride, and in the tropics 
loss of carbon takes place only during the night. C. H. B. 


Influence of Salt on the Formation of Starch in Vegetable 
Organs containing Chlorophyll. By P. Lesacz (Compt. rend., 
112, 672—673).—The examination of the leaves of plants growing on 
the sea shore, and experiments made by watering plants with pure 
water and with salt solutions of various strengths, show that salt has 
a distinct influence on the formation of starch in the chlorophyllian 
organs of plants, and in extreme cases prevents it. The necessary 
result is a decrease in the assimilation of carbon. The author has 
previously shown that salt reduces the quantity of chlorophyll. 

C. H. B. 

Presence and Function of Diastase in Plants. By J. Worr- 
MANN (Ann. Agron., 17, 84—89; from Bot. Zeit., 1890, Nos. 37—41).— 
After a variety of experiments, the author concludes that diastase in 
plants has not the importance which has been ascribed to it, and that 
starch is transformed into soluble products by other means, probably 
by the agency of living protoplasm. Diastase is formed in small 
quantities, certainly, in leaves which contain no starch; the quantity 
of diastase present is in no case proportional to the amount of starch ; 
from some starch-containing leaves, it is quite absent, and yet these 
leaves are the seat of very active starch-transformation. It is in 
special cases only, such as the germination of seeds, tubercles, and 
rhizomes containing starch that the solution of the starch is accom- 
plished by diastase. The author points out that in testing for the 
disappearance of starch under the action of diastase the result is con- 
clusive only when the liquid gives no blue colour with iodine after 
being boiled and cooled. J. M. H. M, 


Formation of Nitrogenous Organic Bases by the Decom- 
position of Proteids in the Vegetable Organism. By E. Scuutze 
(Ber., 24, 1098—1101).—When the seeds of Lupinus luteus, Soja 
hispida, and Oucurbita pepo are allowed to vegetate in the dark for 
12—14 days and the shoots extracted with water, a solution is obtained 
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which, after removing proteids as completely as possible, yields a 
precipitate with phosphotungstic acid. This contains considerable 
quantities of nitrogen, and, on treatment with milk of lime, yields 
nitrogenous organic bases. From Lupinus luteus and Cucurbita pepo, 
the author has been able to isolate the arginine described by Schultz 
and Steiger (Abstr., 1886, 725), whilst Soja hispida yields a base 
which is either identical with or very closely allied to arginine. The 
quantity of arginine obtained from Cucurbita pepo is small, but Lupinus 
luteus yields it in such quantities that the author has been able to 
show by quantitative experiments that it must have been formed at 
the cost of the proteids present as reserve substance in the cotyledon. 
Arginine only differs from the lysatine described by Dreschsel, 
inasmuch as it contains an additional atom of nitrogen and of hydro- 
gen in the molecule. Experiments are in progress to determine, if 
possible, the relation existing between them. H. G. C. 


Physiological Importance of Calcium Oxalate in Plants. 
By Kout (Ann. Agron., 17, 90—91).—The author adds some observa- 
tions to his previous work on this subject (Abstr., 1890, 191). He 
shares with Palladin the theory that this salt is eliminated as an 
accessory during the synthesis of proteids from amides and carbo- 
hydrates. If this be true, oxalates should be found in all plants. The 
author shows that in many cases amongst alge and fungi, even where 
little or no calcium oxalate is found, oxalic acid or soluble oxalates 
are still present, and diffuse rapidly out of the plant, so that a calcium 
salt gives a precipitate in the vicinity of many fungi, and the hyphe 
of some of them are encrusted on the outside by crystals of calcium 
oxalate formed from the lime in the soil. Amongst fungi forming 
oxalic acid in large quantities the author notes Saccharomyces Hansenit, 
the oxalic ferment recently discovered by Kopf. But if the formation 
of oxalic acid by this and other fungi, and that of acetic acid by the 
schizophyte, are regarded as fermentations, why should not the idea 
be enlarged to cover the formation of tartaric and malic acids, &c., in 
the higher plants? The author expands this idea, and suggests that 
the lower plants give by preference molecular fermentations resulting 
in the production of alcohol, lactic and butyric acids, &c., whilst fer- 
mentations of oxidation resulting in carbonic, oxalic, malic, and 
tartaric acids prevail amongst the higher plants. The migration of 
calcium oxalate in the tissues, maintained by Schimper, is now admitted 
by the author, who supports also Schimper’s idea that the calcium 
oxalate is rendered soluble for this migration, whether by free oxalic 
acid (Wahrlich) or some other substance. He has recognised the 
presence of calcium oxalate in the expressed and filtered juice of 
many plants, as many as four crystalline forms of this salt being 
deposited on allowing these liquids to evaporate. J. M. H. M. 


Calcium and Magnesium Oxalates in Plants. By Montgverpe 
(Ann. Agron., 17, 92—94).—This abstract, from a long memoir in 
Russian, sums up the principal conclusions arrived at by the author. 
He shows the presence of these salts in a great number of Graminesw 
not hitherto examined. He denies the statement of Schimper that 
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oxalates migrate in the plant tissues, and that of Aé that they dis- 
appear gradually in organs etiolated by darkness. The formation of 
oxalates is greatly promoted by light, both directly and as a conse- 
quence of increased assimilation. Blue light is better than darkness, 
but vastly inferior to orange. The quantity of lime in the soil or 
nutritive medium has an influence up to a certain point; apparently 
the normal quantity of oxalic acid formed by the plant combines 
wholly with lime, if enough is present, and in default with magnesia 
and other bases. After taking exception to Schimper’s classification 
of the oxalate deposits into primary, secondary, and tertiary, the 
author remarks that the primary deposits of oxalate are accessory to the 
transformation of albuminoids, and not to respiration or to the forma- 
tion of cellulose. The secondary oxalate appearing in the leaves as 
the nitrates absorbed by the plant are destroyed is accessory to the 
synthesis of albuminoids. J. M. H. M. 


_ Peculiar Odour of Soil. By Bertuetor and G. Anpr& (Compt. 
rend., 112, 598—599).—With a view to ascertain the cause of the 
peculiar smell observed when soil is moistened, a quantity of soil, 
free from all visible vegetable débris, &c., was extracted with water 
at 60°, and the liquid distilled. The distillate has the peculiar 
odour of the moistened soil, and its intensity increases if the first 
distillate is redistilled and only the first portion collected. The odour, 
however, is still perceptible in the residual liquid. 

The substance is neither an acid nor an alkali, nor a normal alde- 
hyde ; its concentrated aqucous solutions are precipitated by potassium 
carbonate with production of a resinous ring. When heated with 
potassium hydroxide, an acrid odour like that of aldehyde resin is 
developed. It does not reduce ammoniacal silver nitrate, and with 
alcohol and iodine it gives the iodoform reaction. C. H. B. 


Analysis of Fodders, with special reference to the Proteids. 
By A. Sturzer (Landw. Versuchs-Stat., 38, 469—477).—Tables of 
the analysis of 58 feeding stuffs, showing percentage of non-proteids, 
albumin, and indigestible proteids. EK. W. P. 


The Climatic Conditions for the Development of Nicotine 
in Tobacco Plants. By A. Mayer (Landw. Versuchs-Stat., 38, 
453—467).—In a previous communication, the author showed that by 
the use of a rich and easily assimilable nitrogenous manure, the per- 
centage of nicotine in tobacco plants was increased; in the series of 
experiments now described, the influence of heat, water, light, and 
the moisture in the air have been inquired into. Plants grown under 
glass contained in some cases doubie the percentage of alkaloid found 
in those plants grown in the open and consequently at a lower tem- 
perature, and in those plants growing under shelter, a higher tem- 

rature corresponded with a higher percentage of nicotine. Full 
lighting also was accompanied by increase of alkaloid, even up to 
100 per cent. of that contained in plants from which the light was in 
a measure cut off. A small supply of water seemed to be most bene- 
ficial to the full development, an excess being inimical. Increase of 
the moisture of the atmosphere surrounding the plant, whereby 
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transpiration was diminished, led to an increase in the amount of 
alkaloid. E. W. P. 


Drainage Waters from Bare and Cultivated Soils. By P. P. 
Deufrain (Ann. Agron., 17, 49—82).—The mode of experiment and 
the first results obtained have been described in a previous memoir 
(Abstr., 1890, 1459). The results of a second season’s observations 
are given in this memoir. Soils of different natures, obtained from 
different localities, showed a great difference in retentive power, the 
ratio of total rainfall (March 1 to November 7) to drainage water 
being in four cases 3°7, 2°9, 2°9, and 2°3 respectively; the most reten- 
tive were the strong clays. The nitrates found in the drainage waters 
from the same four soils, reckoned into kilos. nitric nitrogen per 
hectare, were respectively 152°4, 128°1, 62°5, and 45°2; so that the 
nitrate lost was far from being proportional to the quantity of water 
percolating ; neither had it any connection with the richness in nitro- 
gen of the soils. Ammonium sulphate was added to some pots of 
bare soil, in order to ascertain whether autumn or spring applications 
of this salt are preferable, having regard to the nitrogen lost as 
nitrate in drainage. The results are exhibited in the following table, 
the sulphate having been added to the soil in November :— 


Drainage water. Nitric nitrogen. 


Soil with he Soil with 
Soil alone. | ammonium | Soil alone. ammonium 
sulphate. 


c.c. C.c. 
Jan. 6 to Jan. 24 ...... 2900 1910 
Jan. 24 to Feb. 3 ...... 1840 3150 
Feb. 3 to May 4.......| 1960 1950 
May 4 to May 31 ...... 3330 2680 
June 8 to July 15...... 7850 6820 


Total... 17880 16710 


In this particular season, no considerable nitrification of the ammo- 
nium salt occurred until the hot and wet month of July, and the 
quantity washed through during the winter was certainly less than 
the roots of the wheat crop could have assimilated. 

A previous experiment of the author’s having suggested that for some 
crops (sugar-beet, for example) the presence of humus is as essential 
to a proper development as a due supply of nitrogen, phosphates, and 
potash in mineral forms, or at any rate that the latter do not suffice 
to produce a full development of the crop in the absence of the former, 
further experiments were undertaken to elucidate this most important 
point. The mode of pot culture was adopted ; several different plants 
were tried, and the quantity of drainage water in each case, and of 
nitrate contained therein, were ascertained. The humic matter 
added to the soil for the purpose of the experiments was obtained by 
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percolation of condensed steam through farmyard manure; such an 
extract contains, in addition to the nitrogenous organic matter, 
manurial ingredients in the form of a little phosphate and a consider- 
able quantity of potash. The comparisons were between five pots in 
each series (1) good soil ; (2) exhausted soil; (3) ditto with mineral 
manures (sodium nitrate, superphosphate, and potassium chloride) ; 
(4) the same soil as No. 2, with 1 litre of humic extract; (5) the 
same soil as No. 2, with 1 litre of humic extract and mineral manures. 
The plants tried were oats, hemp, peas, rye-grass, and clover; wheat 
and sugar-beet were included, but failed from accidental causes. The 
results are, perhaps, comparable amongst themselves, but in no case 
was as good a crop obtained as would be the case in field culture. 
The most important results may be thus summarised :— 

Oats——The mineral manures produced full effect; no special 
influence could be traced to the humus, and the nitrate found in the 
drainage water was inconsiderable in every case save that of the good 
soil unmanured, which produced a poor crop. 

Hemp.—The worst crops were obtained in the exhausted soil, and 
in the same with addition of the three saline manures only, and from 
these two occurred by far the greatest loss of nitrate by drainage, as 
the following table shows :— 


Potl. Pot2. Pot3. Pot4, Pot 5. 
Weight of crop.... 35°8 155 = =22°8 25°7 38°4 grms. 


N as nitrate in 
drainage .. 632 1222 40 36 mgrms. 


It is true that pot 5 received more total nitrogen, phosphate, and 
potash than pot 4, but it seems fairly inferable from the poor crop in 
pot 2, and the loss of nitrate therefrom, that these ingredients, 
when presented in the purely saline form, could not be fully utilised 
by this crop. 

Rye-grass.—Two cuts were made, and the produce weighed as 


hay :— 
, Potl. Pot2. Pot3. Pot4. Pot 5. 
Total produce .... 66 37 53 51 63 grms. 


N as nitrate in 
drainage water.. 33 149 196 140 45 mgrms. 


Here also there seems some reason to attribute specific favourable 
action to the humic matter. 

Peas.—In this case the good soil of pot No. 1 (manured year after 
year) yielded a better crop than any of the rest :— 


Pot 1. Pot 2. Pot 3. Pot4. Pot 5. 


Total dry produce. 121 66 69 70 83 grms. 
N as nitrate in 
118 1382 247 285 mgrms. 


Special conditions, and not the mere supply of manurial ingredients, 
whether as salts or in humus, are necessary to the successful growth 
of this and probably other leguminous crops; and their indifference, 
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now well established, to the artificial supply of nitrogen is well shown 
in the large amount of nitrate lost in the drainage water from all the 
ts. 
Clover.— The results are similar to those given by the peas. 
Pot 1, Pot 2. Pot3. Pot4. Pot 5. 
Total dry produce. 130 82 85 80 92 grms. 


N as nitrate in 
159 164 196 216 mgrms. 


The following interesting table is compiled from the results of these- 
pot experiments :— 


Milligrams per Litre of Nitric Nitrogen in the Drainage Water from 
different Soils under different Orops. 


| No. 


Rye- 


grass. Peas. | Clover. | Hemp. 


Oats. 


1 . . 31 
. . 19 

3. No. 2 with chemical 
MANUCS .. 2.2000 ; , 21 

4. No. 2 with humic ex- 
MENEED 00s au de sdee " 29 

5. No. 2 with chemical 
manures and humic 
GERIRNS 6000 00000 ; 31 32 


Experiments were also made on the best crops for growing during 
the autumn as green manures, to prevent the great loss of nitrates by 
drainage which occurs in a wet season after the removal of the 
summer crop. The autumn of 1890 was, however, very unfavourable 
for these trials, being very dry, and the long frost which set in about 
the middle of November, and lasted into January, effectually stopped 
loss of nitrate, and put an end to the growth of all the autumn green 
crops. 

The following table, nevertheless, is of interest, showing the quan- 
tity of nitric nitrogen per hectare lost during the November rains. 
under the different circumstances :— 

Green Nitric nitrogen in 
Summer Crop. manure. November drainage. 
PT aetna n cannes 7°5 kilos. 
Maize (forage) 145 
0°37 
10°5 
turnips O51 
Rye grass continued in ..... rye grass 0°38 
Clover “ clover 1:10 


In dry autumns, it is probable the cost of cultivating and sowing 
a crop for green manure would exceed the advantage to be gained in 
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preservation of nitrates in the soil ; in wet autumns, the green manur- 
ing should be very advantageous. The author suggests for this pur- 
pose a mixture of rape and vetches, the former to prevent washing 


out of nitrates, the latter to accumulate nitrogen from the atmo- 
-sphere. J. M. H. M. 


Analytical Chemistry. 


Kjeldahl’s Process. By V. Enwarps (Chem. News, 63, 14—15). 
—The digestion of the substance, 1 gram for ordinary manure, 0°5 
gram for guanos and rich substances, is carried out in the manner 
already described (Chem. News, 59), except that rather less 
mercury oxide (about 0°2 gram) will suffice. The distillation of 
the ammonia is conducted from a 500 c.c. flask resting on a sand-bath 
and fitted with a rubber stopper, through which passes a tube, which 
is carried about 3 inches into a small, tubulated retort holding about 
110 c.c., and serving to condense the quantity of distillate which will 
contain all the ammonia. The stopper of the retort is replaced by a 
cork, through which passes the bent end of a Will and Varrentrap’s 
nitrogen tube containing the standard sulphuric acid. With the 
modified apparatus, certain precautions are necessary; thus, care 
must be taken that the heating of the distilling flask is gradually and 
cautiously performed, and that the gas does not pass too quickly 
through the Will and Varrentrap tube. G. T. M 


Detection of the Sulphur not combined with Hydrogen in 
Illuminating Gas. By L. Inosvay (Bull. Soc. Chim. [3], 4, 714— 
715).—The gas is passed through a glass tube containing asbestos, 
which is maintained at a dull-red heat. After being washed by pass- 
ing through a little water, the gas is filtered through wadding and 
then traverses a tube containing lead-paper, which is blackened by 
the hydrogen sulphide formed when the sulphur compounds contained 
in the gas are heated. W. T. 


Estimation of Free and Combined Carbonic Anhydride in 
Mineral Waters. By H. Brerer (J. Pharm. [5], 23, 339—341). 
—To 50 c.c. of the mineral water two or three drops of phenol- 
phthalein is added, and standard potash solution is run in very 
slowly towards the end, until the last drop gives a persistent rose tint. 
The quantity of free carbonic anhydride is double the equivalent of 
the potash used. Standard potassium carbonate solution can also be 
employed, and with advantage, as it is more constant than the hydr- 
oxide solution; but with the carbonate, one equivalent is the measure 
-of the free carbonic anhydride. 

Two or three assays should be made, and the mean result, omitting 
the first one, should be taken. The amount of solution required by 
the first assay is added at once in the second assay, and is always too 
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little; more is now added, with gentle stirring, so as to avoid all 
possible loss of free gas. The total carbonic anhydride is now esti- 
mated by adding standard sulphuric acid to the solutions just obtained’ 
until a slight excess is present, the solution being boiled to expel the 
free anhydride, and the excess of acid titrated back with standard 


potash. J T. 


Estimation of Metallic Zine in Zinc-dust. By W. Minor 
(Chem. Zeit., 14, 1142—1143).—One gram of zinc is treated with 
60 c.c. of potassium dichromate solution (containing 30 grams of the 
salt per litre, and standardised with pure zinc) diluted with water, 
and about 20 c.c. of dilute sulphuric acid is run in gradually with 
constant agitation, so that the operation lasts 20 minutes; more acid 
is then added, and the excess of dichromate titrated with a solution of 
ammonium ferrous sulphate containing 150 grams of ferrous sulphate 
and 75 grams of ammonium sulphate, dissolved in water, and 100 c.c. 
of strong sulphuric acid, all diluted to 1 litre, and titrated against 
the dichromate previous to use. The zinc numbers obtained include 
the cadmium and iron present, which is immaterial when the zinc is 
only required for purposes of reduction; a method, however, is fur- 
nished for calculating the actual proportion of zinc present. He! 
D..A. L. 

Estimation of Zine Carbonate and Silicate in Calamine 
-containing Lead. By W. Minor (Chem. Zeit., 14, 1003).—The 
method previously described (Abstr., 1890, 418) requires modification 
when lead is present, but the following amended method is applicable 
to all samples of calamine. 

The calamine is boiled for about a quarter of an hour with dilute 
sodium hydroxide, filtered, the treatment repeated with the residue, 
which is then filtered off and well washed with hot dilute sodium 
hydroxide. The lead is separated from the combined filtrates by 
supersaturating with sulphuric acid, &c. ; the solution is then rendered 
alkaline with ammonia, and the zinc titrated with sodium sulphide; 
alumina does not interfere with the titration. D. A. L. 


Assay of Lead Ores by the Cyanide Process. By A. W 
Warwick (Chem. News, 63, 30—32).—The author has carefully de- 
termined the value of the cyanide process in the assay of lead ores, 
using in his investigations (1) a galena with siliceous gangue, the lead, 
however, containing but a small amount of other base metals; (2) a 
rather poorer galena containing a considerable quantity of copper 
pyrites; (3) a pure specimen of galena; and (4) a pure sample of 
cerussite. He finds that the cyanide assay, when carefully performed, 
is capable of giving with rich ores results as trustworthy as the best 
of the other methods, and is to be preferred when the ore is poor. 
The precautions to be observed are that the temperature is not allowed 
to rise too high, that the time of fusion does not exceed 20 minutes, and 
that the amount of cyanide used be not too small. The assay may be 
conducted in a Battersea crucible. A quantity of cyanide is rammed 
into it, and on this is placed 100 grains of the ore mixed with about 
- six times its weight of Becker’s stick cyanide of potassium, and the 
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whole covered with a layer of cyanide and finally a layer of salt, the 
total weight of cyanide used being 750 grains. The charge is best 
heated in a Fletcher’s gas furnace at a low red heat for 15 minutes, 
and at a full red heat for an additional 5 minutes. On breaking the 
crucible, the button of lead is obtained in a very clean condition. 

G. T. M. 

Detection of Mercury in Toxicological Researches. By 
M. T. Lecco (Ber., 24, 928—929).—It is generally assumed that 
mercury dissolves easily in hydrochloric acid on addition of potassium 
chlorate, and that when organic substances containing mercury are 
treated with hydrochloric acid and potassium chlorate, the whole 
of the mercury goes into solution. During the examination of a 
human stomach containing mercury, the author observed that the so- 
lution obtained by treatment with hydrochloric acid and potassium 
chlorate contained scarcely a trace of mercury. The insoluble residue 
was therefore examined, and found to contain the mercury undis- 
solved. A fresh portion of the stomach was treated with hydrochloric 
acid ard chlorate in a glass dish, and after a short time small globules 
of mercury were observed on the bottom of the dish which remained 
undissolved after the organic matter had been destroyed. 

The author then treated pure mercury with concentrated and dilute 
hydrochloric acid and potassium chlorate, both at the ordinary tempe- 
rature and on the water-bath, and in all cases found that the mercury 
is difficult to dissolve. Hence it is absolutely necessary to continue 
the action of hydrochloric acid and chlorate for many hours after the 
destruction of the organic material when mercury is to be detected. 

E. C. R. 

Analysis of Sodium Aluminate. By K. J. Barer (Chem. Zeit., 
14, 736—737).—The author draws attention to the fact that the 
method of analysis of sodium aluminate proposed by Lunge (this 
vol., p. 365) has been used by himself for some time (Abstr., 1886, 
281, 651). He takes exception to Lunge’s remarks as regards the 
interference of silica, for not only has silica no neutralising effect for 
the acids, but it is shown that sodium aluminate cannot retain more 
than traces of silica any more than sodium silicate can contain much 
alumina, inasmuch as the excess in both cases forms a gelatinous 
precipitate, which, when washed and air-dried, has the percentage 
composition SiO,, 35°24; Al,Os, 19°74; Na,O, 10°55; water at 100°, 
25°95; water on ignition, 8°50; corresponding with the formula 
Na,O,A],0;,3Si0, + 9H,O. This substance forms a very fine, light, 
probably crystalline powder, readily soluble in acids, sparingly soluble 
in water, and having an alkaline reaction. When dissolved in a definite 
quantity of normal acid and titrated back with standard soda and 
methyl-orange, numbers for both the alumina and the soda present in 
the compound are obtained; with phenolphthalein as indicator, how- 
ever, the numbers are below those required for the soda present, 
owing presumedly to the regeneration of the original compound, or 
the formation of some similar one. The author then shows that the 
highest possible error attributable to silica is insignificant, and the 
only defect he recognises in this method of titrating alumina is 
the indistinctness of the end reaction, which may be overcome to 


ANALYTICAL CHEMISTRY. 865 


@ certain extent by practice or by adding methyl-violet or some 
such blue colour changed by acids. 

It is pointed out that almost ail the silica of the raw material 
in the preparation of sodium aluminate remains behind on lixivia- 
tion in the form of Na.O,Al,0,,3Si0, + 9H,O, and entails for each 
per cent. of silica a loss per cent. of 0°57 alumina and 0°34 sodium 
oxide (compare Abstr., 1889, 213). D. A. L. 


Influence of Extractive Matter on the Real Alcoholic 
Strength of Spirits. By C. Biarez (Compt. rend., 112, 585-—588). 
—The presence of extractive matter (sugar, glycerol, &c.) in an 
alcoholic liquid reduces the apparent alcoholic strength by increasing 
the sp. gr. The results of a large number of analyses of brandy, 
rum, and tafia have shown that the real alcoholic strength can be 
calculated from the apparent alcoholic strength by adding to the 
latter the product of a coefficient into the number of grams of 
extractive matter per litre. The coefficient = 0°58 — 00108 d + 
00000064 d*, where d is the real alcoholic strength. The apparent 
alcoholic strength and the quantity of extractive matter must be care- 
fully determined. A first approximation is made by proceeding in the 
manner indicated, substituting the apparent alcoholic strength for 
the real in the expression for the coefficient. The result is then used 
in a second approximation, which is generally sufficiently accurate ; 
with 0°4 to 0°5 per cent. of extractive matter only, the first approxi- 
mation may be taken. C. H. B. 


Estimation of Crude Fibre and Starch. By M. Honic (Chem. 
Zeit., 14, 868, 902—903).—When starch is heated steadily at 210° with 
glycerol, water vapour is at first evolved with frothing, but a clear, 
transparent, mobile liquid gradually forms, from which, when cool, 
a mixture of alcohol and ether precipitates the starch quantitatively. 
Under similar circumstances, cellulose remains unaltered, but 
glucose caramelises, is partially converted into humous matters, and 
yields a solution which is not precipitated by the ether and alcohol 
mixture ; whilst albumin, when heated with glycerol, at first coagu- 
lates, but subsequently, with the aid of agitation, gradually forms a 
solution which is neither coagulated when boiled with water nor pre- 
cipitated by the mixture of alcohol and ether ; this solution, however, 
gives a precipitate with hydrochloric acid, dissolving in excess of the 
acid, and the usual precipitates with phosphotungstic and phospho- 
molybdic acids. It hence appears that albumin, like starch, can be 
made to assume simpler molecular aggregations without undergoing 
complete chemical change. 

The above variations in the behaviour of the substances enu- 
merated, when heated with glycerol, are applied to the estimation of 
starch and crude fibre in vegetable matter in the following manner :— 
The finely-pulverised material, along with glycerol, is placed in a 
test-tube supported ina flask of concentrated sulphuric acid, and 
gradually heated to 210°; the decomposition is complete in about } to 
¢ of an hour, the tube is then cooled to 130°, the contents poured into 
95 per cent. alcohol, the tube rinsed out with water, and ether added. 
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The precipitate is washed with a mixture of alcohol and ether (5 : 1),. 
drained, and boiled with water ; the starch dissolves, and when all the 
alcohol has been driven off, is inverted and estimated with Fehling’s 
solution: the cellulose, which is always free from nitrogen, is then 
washed, dried, weighed, ignited, and the weight of the ash deducted. 
Filtration is facilitated, without any danger of seriously attacking the 
cellulose, by heating the mixture of starch and cellulose for half an 
hour with dilute hydrochloric acid. D. A. L. 


Analysis of Celluloids. By H. Zaunscutrm (Chem Zeit., 14, 
905).—The finely-divided celluloid is well stirred, by means of a 
platinum wire, with sulphuric acid in the funnel of a nitrometer, and, 
when dissolved, the nitrogen is estimated in the solution in the usual 
manner. To prevent interference from camphor, the following treat- 
ment is suggested :—Dissolve a weighed quantity of the celluloid in a 
mixture of ether and alcohol or in methyl alcohol, mix with a weighed 
quantity of washed and ignited asbestos or pumice-stone, dry, dis- 
integrate the mass, and extract the camphor with chloroform, dry, 
and weigh; then extract with absolute methyl alcohol, evaporate, 
weigh, and examine the nitrocellulose in the nitrometer. ; 

D. A. L. 


Gum Arabic and Gum Senegal. By L. Lisnermann (Chem. 
Zeit., 14, 665—666).—The employment of gum senegal as an adul- 
terant of, or even as a substitute for, gum arabic led the author to 
investigate the properties of these two gums. 

Gum arabic forms rounded or angular, colourless, yellowish, or 
brownish, and strongly-refractive little lamps; whilst gum senegal is 
usually in long, straight or curled cylindrical pieces, but occasionally in 
mulberry-shaped nodules, and is either colourless or faintly-yellow 
or white, like etched glass, superficially, and lustrous and transparent 
internally. The two gums are therefore readily detected in the un- 
crushed condition, but under other circumstances they require further 
investigation for their identification. 

Water dissolves both gums, leaving a residue of wood fibres, these 
being usually red if from gum arabic and black from gum senegal. 
Potassium hydroxide and copper sulphate produce a blue precipitate 
in both solutions; the gum arabic precipitate is more considerable 
than the senegal precipitate. Moreover, the former is coherent, and 
rises to the surface ; whereas the latter is more flocculent, and remains 
disseminated in the liquid. The precipitates are only very slightly 
soluble on warming, and are not reduced even on boiling. Under 
similar treatment, dextrin also gives a buish precipitate insoluble in 
the cold, but soluble to a clear, dark-blue solution on warming, which 
solution is completely reduced by prolonged boiling. By heating with 
dilute potassium hydroxide for some time, solutions of gum arabic 
or dextrin become amber-yellow ; solutions of gum senegal, on the 
other hand, scarcely alter or are but very faintly yellow. 

Mixtures of the gums arabic and senegal behave, with potassium 
hydroxide alone, like gum arabic; with potassium hydroxide and 
copper sulphate, like gum senegal. The blue precipitates from mix- 
tures of dextrin with gum arabic or gum senegal are reduced on 
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boiling, provided the quantity of dextrin is not too small; but when 
the latter is the case, after thorough warming, the precipitate must 
first be filtered off, then, on boiling the filtrate, reduction takes place 
if dextrin is present. When both gums as well as dextrin are present,. 
the precipitate is washed, dissolved in dilute hydrochloric acid, and 
the gums precipitated by means of a large excess of alcohol; when 
settled, they are washed and examined by the above methods. 

The examination of a sample of gum arabic may be conducted in: 
the following manner:—Dissolve the powdered substance in luke- 
warm water, examine residue—any gelatinous matter indicating: 
foreign gums ; treat the solution with excess of potassium hydroxide 
and copper sulphate, warm, filter, and examine for dextrin and. 
senegal as described above. 

Gum senegal has been stated to be more hygroscopic than gum. 
arabic; but on drying at 105°, the former lost 13°39 per cent., the- 
latter 14°56 per cent., and, on exposure to the moist atmosphere, the- 
former reabsorbed 6°15, the latter 6°34 per cent. of water. 

D. A. L. 


Formation, Detection, and Significance of Furfuraldehyde. 
By E. Nicxen (Chem. Zeit., 14, 836).—The formation of furfuralde- 
hyde being characteristic of certain classes of compounds, such as the 
carbohydrates and their derivatives (glucosides) and the proteids,'the 
author gives a simple means of detecting it :—The substance is either 
submitted to dry distillation in a perfectly clean test-tube, or it is 


carefully heated with a small excess of concentrated sulphuric acid ; 
in either case, the presence of furfuraldehyde in the vapour is ascer- 
tained by its reddening paper charged with an aniline or xylidine 
salt; or the furfuraldehyde may be identified in solution by the use 
of well-known reagents, such as a-naphthol, phloroglucinol, &c. 

D. A. L. 


Sensitive Reaction for Tartaric Acid. By E. Moater (Bull. 
Soc. Chim. [3], 4, 728—729).—Crystals of tartaric acid, when thrown 
on sulphuric acid of 66° B. containing 1 per cent. of resorcinol 
and heated gradually, produce a fine, red-violet coloration when the 
temperature approaches 125°; at 190°, complete carbonisation occurs. 
The colour is destroyed by the addition of water to the sulphuric: 
acid solution. It has been found impossible to isolate the colouring 
matter formed, as it is insoluble in ether, amyl alcohol, acetone, 
chloroform, and benzene. 

With other phenols, similar colour reactions are obtained; thus 
phloroglucinol gives a red, pyrogallol a fine violet, coloration. 

These reactions are not given by succinic, malic, citric, or henzoic 
acids ; hence tartaric acid may be readily detected in a mixture with 
any of these; 0°01 milligram of tartaric acid can be characterised by 
operating as follows :— 

The solution supposed to contain tartaric acid is evaporated to dry- 
ness in a small porcelain capsule, 1 c.c. of the resorcinol solution 
added, and gradually heated to about 125°, reddish streaks first- 
appear, and then the sulphuric acid becomes coloured throughout. 
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If sugars, gums, or other organic substances which char in contact ° 
with sulphuric acid are present, the tartaric acid is precipitated as 
lead tartrate, the precipitate treated with nitric acid to destroy traces 
of the organic matter, and the nitric acid driven off ; the residue then 
gives the colour reaction as above. 

It is necessary to avoid the presence of nitrates and nitrites, as they 
give an intense blue coloration with resorcinol, which masks the 
tartaric acid reaction. W. T. 


Estimation of Soluble and Insoluble Fatty Acids in Butter. 
By W. Jounstone (Ohem. Zeit., 14, 671).—The author claims priority 
as regards the method of estimating fatty acids in butter described 
by Bondzynski and Rufi (Abstr., 1890, 838). D. A. L. 


New Method of Testing the Purity of Butter. By G. Firrscu 
{Ohem. Centr., 1891, 1, 283—284; from Ding. Polyt. J., 278, 
422—429).—The method depends on the solubility of the barium salts 
of the volatile fatty acids of butter-fat. From 0°99—1-01 gram of 
the clarified fat is heated in a strong flask of 150 c.c. capacity with 
50 c.c. of 35 N. barium hydroxide for 6—8 hours at 140° by means of 
a paraffin-bath. It is frequently advisable to allow the flask to cool 
at the end of 3 hours in order to bring the little fat, which adheres 
to the sides of the flask, into the reaction, which is assisted by 
the frothing up which takes place when the heating is resumed. 
When the saponification is complete, the contents are passed as 
rapidly as may be through a filter into a half-litre flask, and washed 
with boiling water until the flask is full. The separation of the 
soluble from the insoluble barium salts is perfect excepting in the case 
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of cocva-nut oil, which contains lauric acid. The insoluble barium 
salts are decomposed with 25 c.c. $ N. hydrochloric acid and warmed 
on the water-bath, filtered, washed, and weighed. 

In the solution of the soluble barium salts, the excess of barium is 
determined by means of ;5 N. hydrochloric acid, as also the total 
amount of barium as sulphate. From the three determinations, the 
amounts of the insoluble fatty acids, the soluble fatty acids calculated 
as butyric acid, and the respective amounts of barium combined 
with them are obtained. The author’s results are given in the table 
on the preceding page. 

By distilling the solution containing the acids from the soluble 
_ barium salts. figures were obtained which did not agree with those 

obtained by the Reichert-Meiss] method. The weight of the acids 
of the insoluble barium salts agreed with those obtained by Hehner’s 
method. J. W. L. 


Analysis .of Butter. By M. Vionerre (Chem. Centr., 1891, 1, 
286—287, from Milch-Zeit., 19, 905—906).—After separating the 
volatile from the non-volatile fatty acids, the author calculates, by 
means of Duclaux’s formula, the ratio of butyric to caproic acid, and 
the results, as in the table, show that the greater part of the volatile 
acids consist of butyric and caproic acids. 


Butter Butter 
[ best} {2nd quality] | Margarin. | Suet. 
(3 samples). | (5 samples). 
Butyric acid........+e6 5 °33— 6°07 | 4°62— 5-05 0°47 0°273 
Caproic acid............| 3°23— 3°66 | 2 3°06 0°28 0°166 
“Concrete” volatile acids} 2°80— 3°00 | 2°40— 3-00 1°33 0°914 
Total volatile acids......| 8°56— 9°73 | 7°22-— 8°81 0°75 0°439 
Solid fatty acids ........| 82°28—82°87 | 83 °83—84 62 93 *40 91°120 
J. W. L. 


Iodine-number for Cocoa-butter. By F. Fitsincer (Chem. Zeit., 
14, 716).—The following are the mean iodine-numbers for cocoas of 
varions origins calculated from the results of numerous determina- 
tious :— 


BUT, S Se cigccnccsccccessauee 3571 
MUG, BE, cceccce sscacessssce 36°8 
SN DS na casepakeceedceesen 34°4 
COPUPRED. . ccc cccccccccccccecs 35°2 
COTE ce cccccevconcccceceseccs 35°9 
Machala Guajaquil.............. 33°4 
PUES CBSE cece ccscccccions 34/1 
BURMA viccccccccccces cocece 340 
a PETE ET EEE LTE 33°5 
Trinidad 00. cccccvsscscccccens 34°5 


Kauka, Bahia, and Porto Plata cocoas have been shown to range 
between 34°0—37‘5; hence it follows the iodine-number for pure 
cocoa-butter varies between 33°4 and 37°5. PD. A. E. 

VOL. LX. 3 m 
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Fat Analysis. By R. Benepixr (Chem. Zeit., 14, 835—836).—In 
course of a very extensive experience and in conjunction with 
numerous collaborateurs, the author has never obtained an acetyl 
number in the absence of hydroxy-fatty acids; he therefore un- 
hesitatingly condemns Lewkowitsch’s (Proc., 1890, 72—91) results 
as erroneous, and asserts the correctness of his own. 

In a few remarks on the method in question it is pointed out that 
the alcoholic potash, for the saponification in the.estimation of the 
acetyl number, may be replaced by semi-normal soda in the following 
manner; the acetylised fatty acid is dissolved in alcohol, titrated 
with semi-normal soda and phenolphthalein, then 1} or twice as much 
of the same soda is run in, the whole heated on a water-bath and 
titrated back with hydrochloric acid. Numbers below the theoretical 
are obtained for the acetyl acid number of oils containing hydroxy- 
fatty acids; this has to be taken into consideration when making 
determinations, and methods of calculation for the purpose are given. 
The formation of internal anhydrides is suggested as the cause of 
this depression of the acid number. 

As regards the estimation of glycerol, the author recognises he 
superiority of permanganate over the acetin method, but, nevertheless, 
regards the latter as of value especially for technical purposes. 
Attempts to estimate the glycerol by conversion into allyl and 
isopropyl iodides have not proved successful. D. A. L. 


The Elaidin Reaction with Fatty Oils. By C. Wetieman 


(Landw. Versuchs-Stat., 38, 447—451).—In testing olive and earth- 
nut oils by the elaidin reaction, it was found that the mass solidities 
sooner at a lower than at a higher temperature, 13—15 min. at 14°, 
2 hours 17 min.—1 hour 7 min. at 18—19°; also if the surface of 
separation of the strata of oil and mercury and acid be not disturbed 
at the commencement of the testing, then a longer time is required 


for solidification. EK. W. P. 
Resin Oil in Oil of Turpentine. By E. Bavotn (J. Pharm, [51 
23, 279—280).—A drop of the suspected oil is placed on a thin slip o. 
nnsized paper, and allowed to evaporate spontaneously. After one or 
two hours, the liquid has disappeared without leaving a sensible stair 
if pure, but if adulterated with resin oil, a distinct oily stain is left 
With 5 per cent. of impurity, no mistake is possible. In doubtfui 
cases, 20 to 30 drops is evaporated to 6 or 8 drops in a porcelain. 
capsule, and this concentrated solution is tested as above. By com. 
parison with known mixtures, an approximate estimation of th 
amount of impurity present may be made. J. T. 


Estimation of Tannin in Hops. By E. Koxostnsxr (Chem 
Centr., 1891, i, 377; Zett. ges. Brauwesen, Miinchen, 13, 571—574).— 
The method depends on the property of tannin of absorbing iodin, 
in peevenee of alkaline carbonates. 

. The solution is prepared by boiling 10 grams of hops, the solution 
being diluted to 500 c.c. If the hops have been sulphured, a few 


* 
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drops of hydrogen peroxide is added to the water before commencing 
to boil. The extract is filtered from the hops. The solutions re- 
quired are: (1) normal solution of sodium carbonate; (2) normal 
sulphuric acid ; (3) 4 N. iodine; (4) 345 N. solution of sodium thio- 
sulphate 9:920 gram in 1 litre; (5) a solution of pure tannin prepared 
from galls which contains 0°05 gram tannin in 100 c.c.; (6) a freshly 
prepared solution of starch. 

Three flasks of about 100 c.c. capacity, are employed; into the 
first is put 10 c.c. of water, into the second 10 c.c. of the tannin 
solution, into the third 10 c.c. of the hop extract.. To each flask 4¢.c. 
of the normal sodium carbonate solution is added, and immediately 
afterwards 20 c.c. of the standard iodine solution. Flasks 2 and 3 are 
then tested for free iodine by placing a drop of the solution on to a 
piece of starch paper, and if free iodine is not present, more of the 
standard iodine must be added to each flask. The iodine is allowed 
to react for five minutes, then to each flask 4 c.c. of the normal sulph- 
uric acid is added to neutralise the sodium carbonate, and 10 c.c. of 
the sodium thiosulphate solution is added to reduce the excess of 
iodine present. A few drops of starch paste are now added to each 
flack, and the excess of thiosulphate determined with the iodine 
solution. The number of c.c. of iodine required to titrate the thio- 
sulphate in flask 1 represents the amount of iodine which has 
entered into combination with the sodium carbonate, the starch, and 
other errors which may be inherent to the titration; the amount of 
iodine used by flask 2 represents that absorbed by the solution of 
tannin = 0°005 gram plus the amount absorbed in the blank experi- 
ment; the iodine used by flask 3 represents that which was 
absorbed by the tannin of the hops plus the amount absorbed in the 
blank experiment. Krom these figures, the amount of tannin in the 
hops may be readily calculated. J. W. L. 


Detection of Coniine in a Case of Poisoning. By L. W. 
Anprews (Amer. Chem. J., 13, 123—128).—A stomach and a jar of 
soup were submitted to the author for analysis for “strychnine and 
other poisons.” The stomach was immersed in a preservative sold 
as “‘bromo-chloralum”’ (a solution of magnesium and aluminium 
chlorides with a little bromide), and with this the contents had 
become mixed, but this did not interfere with the examination. The 
interior of the stomach was coated with a coffee-coloured scum, 
and exhibited near the pyloric end some large inflamed patches and 
numerous small pin-head dots of intense inflammation. 

162 grams of the stomach (and contents) were cut up finely, 
digested for some time with 96 per cent. alcohol and 10 drops of 
sulphuric acid, filtered, and washed with alcohol. The filtrate ad 
washings were evaporated to one-third at 50°. Light petroleum, 
benzene, and chloroform, applied successively, failed to extract any 
alkaloidal substance {rcm this liquid; it was then made alkaline with 
sodium hydroxide and filtered, the precipitate being washed with 
a little aleohol. A portion of this solution and washing (B) was 
shaken with light petroleum ; on subsequent evaporation with a drop 
of strong hydrochloric acid, the latter turned red and then violet- 
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blue (a reaction of impure coniine), and a crystalline hydrochloride 
was left. The following reactions were obtained with this residue :— 
With phosphomolybdic acid, pale-yellow, amorphous precipitate ; 
with potassio-mercuric iodide, the same ; with mercuric iodide, white, 
amorphous precipitate; with gold chloride, pale-yellow, micro- 
crystalline precipitate; with strong sulphuric acid and potassium 
dichromate, no colour except from gradual reduction of chromic 
acid; with picric acid, no change; with platinum tetrachloride, no 
change ; with potassium dichromate, no precipitate ; with iodine in 
potassium iodide solution, brown precipitate, which disappeared and 
was reproduced on further addition of the reagent. 

The rest of the solution B was shaken, a part of it with choloroform 
aad part withether. The hvdrochloride from the former solvent was 
hypodermically administered to a cat; great dilation of the pupils, a 
blue nose, violent trembling, laboured and irregular respiration, and 
partial paralysis of the hind-legs were the symptoms that ensued ; 
after a nearly complete torpor had set in, recovery followed in four 
hours. From the ether solution, microscopic, oily globules smelling of 
coniine were obtained. 

By working up a further portion of the stomach especially for the 
purpose, sufficient of the hydrochloride was obtained for a quantita- 
tive determination of the hydrochloric acid, which was found to 
agree with that calculated for the known formula of coniine hydro- 
chloride. 

The usual plea that the alkaloid detected was an unnamed ptomaine 


was set up by the defence. A. G. B. 


Addition of Phenolphthalein to Margarin. By E. Hoim 
(Bied. Oentr., 1891, 1388—139).—Small quantities of phenolphthalein 
wdded to milk, which was afterwards churned, were readily detected, 
and appeared to be evenly distributed throughout the mass of butter 
produced, and could. be recognised even after the butter had been 
kept for three months. Phenolphthalein introduced into margarin 
was also easy of detection, although the colour reaction was some- 
what feebler than with butter. The quantity capable of detection in 
this case was one of phenolphthalein in 50,000 parts of margarin. 

E. W. P. 


A New Test for Proteids. By J. A. MacWittiam (Brit. Med. 
J., 1, 1891, 837—840).—Salicylsulphonic acid is recommended as 
a powerful precipitant for proteids. It precipitates all varieties of 
these substances; and solutions containing only 1 part of proteid in 
100,000 of water still show an opalescence when treated with a few 
drops of the reagent. The precipitate produced with albumins and 
globulins is not soluble on heating; that produced with albumoses 
and peptones is dissolved, reappearing when the liquid cools. The 
test is further recommended as a means of detecting minute quantities 
of proteid in urine. No normal or other abnormal constituent of the 
urine is precipitated by the reagent. W. D. H. 


General and Physical Chemistry. 


Boiling Point Determination with Small Amounts of 
Material. By A. Scuiermrmacuer (Ber., 24, 944—949).—The boil- 
ing point of a substance, the amount of which is so small that the 
ordinary method of distillation cannot be applied, can be determined 
by measuring the temperature at which the pressure of the saturated 
vapour of the substance in question is equal to that of the atmo- 
sphere. The method described in this paper is based on the above 
principle. 

A glass tube is taken, about 50 cm. long and 6—8 mm. in diameter, 
and is drawn out at one end to a thickness of 1—2 mm. in diameter. 
This end is then again drawn out to a fine capillary of about 
50 mm. in length, and cut off so as to leave a small portion of the 
wider tube at the end of the capillary. The tube is then bent into 
U-form, the open limb being left about twice as long as the closed 
limb. For this purpose the tube is heated until it contracts to about 
half its original diameter, and is then bent so that the two limbs are 
parallel, and nearly touching each other. The substance experi- 
mented with is introduced into the open limb, and by inclining the 
tube, transferred to the closed limb, mercury being then added in 
like manner. The substance, which is now in the closed end of the 
tube, is gently warmed, until it commences to boil, the vapour 
driving any air which may remain in the tube out at the capillary. 
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The capillary’is then sealed. At the end of this operation, the tube 
shonld contain nothing but the substance experimented with and 
mercury. Any mercury remaining in the open end of the tube is 
now removed, and the tube is placed in a bath for the purpose of 
heating, the whole arrangement being that shown in the drawing. 
The thermometer is placed in the open tube, and its temperature will 
indicate that of the heated substance. 

On heating, the substance will, after a time, commence to volatilise, 
and the mercury will rise in the open tube. When the mercury, in 
both tubes, stands at the same level, the vapour pressure of the sub- 
stance is equal to that of the atmosphere, and the temperature, there- 
fore, will be that of the boiling point of the substance under the 
barometric pressure at the time of the experiment. This may be 
corrected in the ordinary manner, and the normal boiling point thus 
obtained ; or by roughly graduating the tube the apparatus itself may 
be employed for obtaining directly the boiling point under normal 
atmospheric pressure. Thus, if the barometric pressure were 
750 mm., the mercury would be allowed to rise in the open tube until 
its level was 10 mm. higher than that in the closed tube. The 
thermometer would now indicate the normal boiling point. Another 
advantage of this apparatus is that the correction for that portion of 
the thermometer which ordinarily escapes heating becomes unneces- 
sary. For the apparatus can obviously be taken of such a size that 
both bulb and thread of the thermometer shall be below the level of 
the liquid in the bath, and, therefore, both be uniformly heated. 

In carrying out an experiment it is advisable to take several read- 
ings, both when the tube is being heated and when it cools. The 
mean of these determinations gives the boiling point with great 
accuracy. ‘This is illustrated by experiments performed with sub- 
stances of known boiling point. The vapour pressure of the mercury 
itself does not appear to influence the results, even at as high a tem- 
perature as 300°. The minimum quantity of substance that can be 
taken for a determination is given by the condition that the vapour 
must be saturated, so that a trace of liquid must always remain in 
the vessel on vaporisation. If v is the volume occupied by the vapour, 
d its density, and / the specific gravity of air at the boiling tempera- 
ture (about 0°0012), the minimum quantity of substance necessary is 
given by vdl. H. C. 


Note.—The author appears to have completely overlooked the fact 
that H. Chapman Jones (Trans., 1878, 175) has described in full 
detail an apparatus practically identical with the above. 


Theory of Dissociation. By J. Travee (Ber., 24, 1321—1327; com- 
pare this vol., pp. 390 and 638).—The author compares the determina- 
tions of the freezing point of aqueous sugar solutions made by Raoult 
and Arrhenius, those of the former being preferred on account of the 
more numerous precautions observed. An account is also given of 
the manner in which the author’s own determinations were con- 
ducted; the results obtained agree closely with those of Raoult, and 
confirm the statement that “the osmotic coefficient of all organic 
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substances, in sufficiently dilute solutions, is identical, or almost so, 
with that of many salts ;”’ the only difference is one of degree, or, in 
other words, the dissociation of the molecular aggregates of organic 
compounds in solution usually commences at concentrations where 
that of salts is completed. Pickering and Raoult, in private com- 
munications to the author, express similar views. 

Upholders of the theory of electrolytic dissociation have, therefore, 
to consider whether it can be extended so as to include solutions of 
all organic substances, and, if so, into what ions these are resolved. 


J. B. T. 


Precipitation. By G. Watson (Chem. News, 63, 109—111).-—In 
a previous communication (Abstr., 1890, 847), the author expressed 
an opinion that the transition of certain precipitates from the 
amorphous to the crystalline form was due to the combined influence 
of the surface energy of abraded glass and condensation of the pre- 
cipitated material. A series of new experiments with antimony 
chloride, sodium antimonate, calcium hydrogen orthophosphate, and 
calcium carbonate, have led to the conclusion that the change in 
question is due to the lower solubility of the crystalline form as com- 
pared with the amorphous form, and, in fact, the latter can be avoided 
by using sufficiently dilute solutions. As it is, the amorphous form 
is first precipitated, then dissolves in the circumambient solution, 
until the latter is supersaturated; crystallisation then sets in, liberat- 
ing mother liquor, ready to dissolve more of the amorphous precipi- 
tate; the solution, supersaturation or saturation, and crystallisation 
continue until all the amorphous salt is converted into crystals. 

Similar cycles of phenomena have been pointed out by C. Winkler 
(Abstr., 1885, 871) in the case of arsenious oxide, and by H. Le 
Chatelier (Abstr., 1883, 712; 1885, 304; 1888, 1030) in connection 
with gypsum, sodium sulphate, and calcium silicates and aluminates. 

The author has attempted, unsuccessfully, to obtain arragonite 
crystals from amorphous calcium carbonate at ordinary temperatures 
{below 30°) by introducing these crystals into the liquid. 

A practical bearing, in the case of the antimony salt, is pointed out, 
inasmuch as fresh antimony does not pass into solution until that 
already in solution has been removed; it is suggested that cotton 
impregnated with tannin would serve to remove the antimony from 
solution, and so set the cycle of changes at work; the amorphous 
antimoniacal precipitate in this way would serve, in dyeing opera 
tions, as a substitute for the more expensive tartar emetic. 


D. A. L. 


Automatic Sprengel Pump. By H. L. Wetts (Ber., 24, 
1037—1041).—In the Sprengel pump described in this paper, the 
mercury is raised automatically by means of water pressure. Water 
enters at A (Fig. 1) into the small bottle, from which it flows out 
again through the tube B. M contains mercury, which can flow into 
the bottle through the tube ending in the valve V. This valve allows 
the passage of liquid from the inside, but is closed by outside pres- 
sure. Its construction is shown in Fig. 2. The glass tube is filed 
down until a small opening, 5, has been made, and over this a small 

3 n 2 
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piece of indiarubber tubing is placed, with an incision, a, on the 
opposite side to the opening 6. When mercury flows into the bottle, 
it is forced by the water pressure into the tube B. In this it will 
rise until the level is very nearly that of the mercury in M, when its 
pressure will close the valve. The water pressure will then force the 
mercury up the tube B, and out at the top, when, the pressure being 
released, the valve will again open, and the above operations will be 


repeated. 


Fre. 1. Fie. 3. 


In Fig. 3, this method of raising mercury is shown, attached to 
the Sprengel pump. Water enters at E, carries the mercury up the 
tube H, and flows out at F, whilst the mercury passes through the 
side tube into the reservoir C of the Sprengel pump. The downward 
bend in the tube H lengthens the column of mercury which is 
periodically carried up this tube. The distance frcm B to A deter- 
mines the total length of the mercury column, but this distance will 
itself depend on the water pressure at command. Usually a distance 
of 500—600 mm. will be found sufficient, and the tube K of the 
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Sprengel pump being about 1500 mm. long, the whole apparatus will 
have a height of about 2 metres. H. C. 


Atomic Weights. By F. W. Crarxe (Chem. News, 63, 76—77). 
—A table of atomic weights, O = 16, H = 1-007, computed by the 
author from the most recent and trustworthy sources, and issued by the 
Committee of Revision and Publication of the U.S. Pharmacopoeia. 

D. A. L. 


Inorganic Chemistry. 


- and 


Silent Discharge and Chlorine. By H. M. Vernon (Chem. 
News, 63, 67).— When subjected to the influence of the silent electri- 
eal discharge, .chlorine, either alone or saturated with bromine, 
showed no tendency to condensation. The author regards this in- 
sensibility as a function of univalency, and states reasons for suppos- 
ing that of all the elements probably oxygen is the only one capable 
of undergoing such condensation. D. A. L. 


Magnus’ “Black Sulphur.” By F. Kyapp (J. pr. Chem. [2], 
43, 305—320; compare Abstr., 1887, 110; 1888, 1163).—Magnus’ 
“black sulphur ” is best obtained by suddenly heating a mixture of 
sulphur and oil, certain precautions being taken in order to. obtain 
the maximum yield. The author dissolves almond oil (5—10 drops 
= 0°2—0°4 gram) in ether, mixes the solution with flowers of sulphur 
(50 grams) in a mortar, and evaporates the ether. A portion of the 
mixture thus prepared is dropped from the point of a knife on to the 
bottom of a red-hot platinum crucible; almost immediately the bulk 
of the mixture disappears, and a loose, black residue is left; the 
crucible is at once cooled on an iron plate, and the residue emptied 
imto another vessel. The crucible is again heated to redness, and 
another portion introduced, the process being thus repeated until the 
whole mixture has been heated; it is best to keep one hand on the 
gas-cock to alternately raise and lower the flame, as the decomposi- 
tion takes place more rapidly on the sides than on the bottom of the 
crucible. Neglect of the points here mentioned greatly diminishes 
the yield, which in any case is very variable and small; as a mean of 
23 experiments, the author obtained 0°685 gram of “ black sulphur” 
from 100 grams of sulphur and 10 drops of oil. 10 drops of oil 
similarly treated by itself gave only 0°011 gram of residue, or 1°60 per 
cent. of the “ black sulphur.” 

“Black sulphur” generally contains a little yellow sulphur and, 
unless pure materials have been used, a considerable quantity of ash, 
amounting in one case to 9°7 per cent.; it is very slightly hygro- 
scopic. The difficulty of regulating the temperature of the platinum 
crucible makes it difficult to obtain a homogeneous product, so that 
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its density varies between 2°622 and 1°843, even when prepared from 
ash-free substances and previously heated to expel yellow sulphur. 
It is insoluble in hot and cold water, alcohol, ether, hydrochloric acid, 
nitric acid, aqua regia, ammonia, caustic alkalis even when con- 
centrated, and potassium cyanide. When evaporated with an alka- 
line hydroxide solution, it is attacked just as the hydroxide is 
becoming solid, and dissolves to a humus-brown mass, soluble in 
water with a deep-brown colour; acids precipitate a brown substance 
from the solution. When heated in air, it first loses moisture and 
yellow sulphur, but undergoes no other change until a temperature of 
200—300° is reached, when sulphurous anhydride is formed; at a 
red heat the residue takes fire. When heated in the absence of air, 
no sulphurous anhydride is evolved, but the “ black sulphur” slowly 
loses weight, and does not cease to do so until it has been exposed for 
many hours to a red heat; the empty space in the tube remains clear 
and colourless throughout the heating, no empyreumatic vapours or 
brown vapour of sulphur being evolved; the residue obtained when 
the weight is constant burns entirely away in the air, and is not 
influenced in quantity if the heating is conducted in carbonic an- 
hydride; the mean of all experiments gave 43°59 per cent. as the 
amount of this residue. If the delivery tube of the vessel in which 
the “black sulphur” is heated dips under potash, much potassium 
sulphide is formed, although no ordinary brown vapour of sulphur is 
seen. 

The sulpbur was estimated in the “black sulphur,” previously 
gently heated to expel moisture and yellow sulphur, by evaporating 
a portion with potassium hydroxide and potassium nitrate solutions, 
and heating the residue until it was white; three determinations 
gave 53°77, 56°76, and 57-07 per cent. of sulphur respectively. The 
residue left at a red heat contained 22°78 per cent. of sulphur as a 
mean of three determinations. Thus 44—46 per cent. of the total 
sulphur is expelled at a red heat, whilst the residue contains some 
10 per cent. of sulphur and 33—34 per cent. of carbonaceous matter. 
Potassium dichromate and bromine dissolve only some 13—14 per 
cent. of the total sulphur. ; 

Magnus’ “black sulphur” is evidently not in itself a modification 
of sulphur, but consists of such adhering to, or condensed with, a 
carbonisation product of the oil, itself containing sulphur. This 
carbonisation product is essential to the production of the modifica- 
tion as affording a surface for condensation or adhesion. The new 
form of sulphur does not vaporise below a temperature far above 
the boiling point of yellow sulphur; its vapour is colourless instead of 
brown ; it gives off sulphurous anhydride below a visible heat without 
combustion. 

If it be granted that “black sulphur” contains a modification of 
sulphur, many other phenomena are brought to mind as probably 
due to such, especially as the chief manifestation of the modification 
in question is the production of a blue colour. When “black 
sulphur” is rubbed with levigated kaolin, a light-blue colour is 
developed ; when it is evaporated with potassium hydroxide and 
potassium nitrate solutions, a blue ring is formed in the dish; the 
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same is the case when the solution of the sulphur vapour in potassium 
hydroxide (see above) is evaporated. 

The new modification of sulphur is evidently unstable in the free 
state, but can readily exist in contact with any surface which affords a 
substratum for its development. As examples, the author quotes the 
blue colour developed by sulphur on platinum, silver, and lead sulph- 
ide ; the blue colour of ultramarine, which is so readily destroyed by 
acids because the substratum of silicates is disturbed, and the sulphur 
changed into the yellow modification; the momentary blue colour 
produced when hydrogen sulphide is added to ferric chloride, only 
wanting permanency, because there is no surface for adhesion; the 
solution of sulphur in sulphuric anhydride, and other phenomena. 
The blue-coloured modification of sulphur en masse would appear to 
be a dull black, in which form it may exist in Spence metal, made by 
fusing sulphur with ferrous sulphide, and may play a part in the 
vulcanising of rubber. In conclusion, the author expresses the 
opinion that Schiitzenberger’s compound Pt,S,C, obtained by the 
action of carbon bisulphide vapour on platinum sponge at a dark-red 
heat (this vol., p. 19), is nothing more than a manifestation of this 
sulphur. A. G. B. 


Thiosulphates. By A. Fock and K. Kuiiss (Ber., 24, 1351—1355). 
—Potassium Mercuric Thiosulphates—The salt 5K,S,0;,3HgS8.0,, 
which has already been prepared by Rammelsberg (Ann. Phys. 
Chem., 56, 315) and by Herschel (Gmelin-Kraut, Bd. 3, 852), is 
obtained when freshly precipitated mercuric oxide is dissolved in a 
solution of potassium thiosulphate and the alkaline liquid evaporated 
on the water-bath; it separates from an aqueous solution in colour- 
less crystals belonging to the monosymmetric system; a:b:¢= 
0332 : 1 : 0°318, 8 = 88° 9'; these do not blacken on exposure to 
light. The compound 3K,8,0;,Hg8S,0; + 3H,0 is prepared by adding 
an excess of potassium thiosulphate to a solution of the last-mentioned 
salt, and evaporating over concentrated sulphuric acid ; it forms small, 
colourless crystals also belonging to the monosymmetric system; a:b:¢ 
= 1°4843:1:0°9463, 8 = 78°55’; these are stable in the air and towards 
light, but become opaque on treatment with water. When potassium 
thiosulphate is added in very large excess, and the solution eva- 

rated at about 35°, small, prismatic crystals, having the composition 
5K.S.0;,Hg8.0; + H,0, separate ; they belong to the asymmetric 
system; a@:b:¢ = 0°7034:1: 06761; A = 88° 42’, B = 93° 39’, 
C = 88° 32’; a = 88° 36’, B = 93° 41’, y = 88° 27'; they were not 
sufficiently perfect for a complete optical investigation. 

The salt K,S,0;,Hg(CN). + H,0, which, according to Kessler 
(Ann. Phys. Chem., 74, 274), exists also in an anhydrous modifica- 
tion, is prepared by dissolving equal weights of potassium thiosulph- 
ate and mercuric cyanide in water, and adding alcohol, or evaporating 
the solution over concentrated sulphuric acid, when it separates in 
large, colourless prisms which become yellowish to brown in the air, 
and develop the odour of hydrogen cyanide; they belong to the 
quadratic system; a:c = 1 : 0'54635, but were too opaque for com- 


plete optical investigation. A. R. L. 
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The Soluble Phosphoric Acid Compounds of Superphos- 
phates. By J. Sroxtasa (Landw. Versuchs-Stat., 38, 401—410; 
compare ibid., 197—225, and Abstr., 1890, 695).—<dction of Dicaleium 
on Monocalcium Phosphate-—Dicalcium phosphate, CaHPO, + 2H,0, 
is prepared from the decomposed monocalcium salt by precipitating 
the solution of sodium phosphate and acetic acid with calcium chlor- 
ide. The washed precipitate is slowly dried over sulphuric acid. It 
forms microscopic, rhombic plates. When dicalcium phosphate 
(5°49 grams) and orthophosphoric acid (3°86 grams) in 2 litres of 
water are kept for 48 hours, the free acid disappears and the mono- 
calcium salt is formed. A solution of pure monocalcium phosphate 
(1 : 200) dissolves 0°025 to 0°03 gram of dicalcium phosphate ; if the 
monocalcium salt contains free acid, this reacts with the dicaleium 
salt with formation of monocalcium phosphate until the solution is 
saturated. In presence of much monoferric phosphate, free phos- 
phoric acid acts on dicalcium phosphate, monocalcium phosphate being 
produced. The so-called soluble phosphoric acid contained in solu- 
tions of superphosphates is derived from the soluble dicalcium salt as 
well as from the monocalcium salt. Dicalcium phosphate is a chief 
product of the decomposition of monocalcium phosphate in super- 
phosphates and in the soil. Monocalcium phosphate is not decom- 
posed by dicalcium phosphate. 

Action of Tricalcium Phosphate-—Tricalcium phosphate, Ca;(PO,). 
+ 2H,0, decomposes monocalcium phosphate with formation of 
dicalcium phosphate. The action is very slow; after 240 days, 
0°59 gram of phosphoric acid as monocalcium salt was found. The 
action is quicker when the finely-powdered and well-mixed salts are 
heated at 100°; after six hours, 54°3 per cent. of soluble phosphoric 
acid was found. 

Free phosphoric acid and tricalcium phosphate (eq. mol. wt.) have 
no action on monocalcium phosphate ; dicalcium phosphate is formed. 
If an excess of tricalcium phosphate is present, this will react with 
the monocalcium salt as described above. The amount of free acid 
present is of great importance. 

When superphosphate contains 15-4 per cent. of soluble phosphoric 
acid, of which 8°2 per cent. is free acid, there may be 4 per cent. of 
phosphoric anhydride as Ca;(PO,).; the amount of monocalcium salt 
will increase until at last all the phosphoric acid of the tricalcium 
phosphate has become soluble. 

When dilute sulphuric acid, or only a slight excess of sulphuric acid, 
is used, free phosphoric acid is formed ; when stronger acid, or when 
an excess of acid, is used, a small amount of phosphoric acid is pro- 
duced, and reactions can take place with formation of dicalcium 
phosphate. Calcium sulphate plays an important part in these pro- 
cesses; it frequently causes the monocalcium phosphate to become 
coated with the tricalcium salt and hinders the action of free phos- 
phoric acid. These processes are influenced by the degree of concen- 
tration of the sulphuric acid, by the amount of acid used, by the 
degree of fineness of the material (when coarsely-ground, more tri- 
calcium phosphate is formed), by the amount of chalk, calcium fluor- 
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ide or chloride present, by the length of time the heaps are left, and 
by the degree of temperature. N. H. M. 


Beryllium. By G. Kriss and H. Moranr (Annalen, 262, 38— 
61).—This paper gives a detailed description of the methods em- 
ployed in the preparation of pure beryllium sulphate (compare Abstr., 
1890, 697), and in the determination of the atomic weight of beryl- 
lium by the conversion of the sulphate into the oxide. The value 
which the authors consider to be the most correct is Be = 9°027, 
O = 15°96 (compare Abstr., 1890, 1375). F. S. K. 


Behaviour of Preparations of Zinc Sulphide. By J. Cawtry 
(Chem. News, 63, 88—89).—Zinc sulphate or chloride, previously 
freed from iron, manganese, lead, tin, &c., is precipitated by an 
alkaline or alkaline earthy sulphide, the precipitate is dried, ignited 
at a red heat, thrown while hot into water, levigated, washed, dried, 
and finely pulverised. The pigment prepared in this manner is ex- 
cellent for whiteness, body, and covering power, and is comparatively 
innocuous ; it is, moreover, not discoloured by hydrogen sulphide; it 
has, however, the disadvantage of blackening in sunlight, but re- 
covers its original whiteness in a more permanent condition when 
placed in the dark. The darkening does not take place in the per- 
fectly dry pigment hermetically sealed in a glass tube, nor when 
pure material is exposed to sunlight; if, however, the pure material 
is calcined even slightly, it becomes sensitive. The darkening is 
accelerated by moisture, and augmented by damping the zinc-white 
with zine sulphate solution. Attempts were made to remove any 
sulphate from the zinc-white by treatment with potassium, sodium, 
barium, calcium, or magnesium hydroxide; about 0°5 per cent. of 
freshly precipitated magnesium hydroxide proved the most effective, 
but increased the tendency of the zinc-white to frit when ignited, and 
consequently impaired its value as a pigment, this difficulty being over- 
come by the use of salt. The author ultimately succeeded in preparing 
a pigment which as arule does not darken, in the following manner :— 
Boiling hot, concentrated solutions of the zinc salt and barium sulphide 
are used ; the precipitate is mixed with 0°5 per cent. of fresh magnesium 
hydroxide and with pulverised sodium chloride, filtered, dried, coarsely 
crushed, and mixed with 3 per cent. of ammonium chloride before 
ignition. The reason for the immunity of this preparation is open 
to investigation, which the author invites; it was at first suggested 
that the blackening was due to liberation of metallic zinc in accord- 
ance with the reactions ZnS + 2ZnO = 3Zn + SO, and ZnS + 
ZnSO, = Zn, + 28O0,; but this explanation is, in the face of the 
more recently observed facts, untenable. D. A. L. 


Atomic Weight of Lanthanum. By B. Brauner (Ber., 24, 
1328—1331).—Lanthanum is probably a trivalent metal with an 
atomic weight of 138-21 (O = 16); this number was found by the 
author, and is identical with the results of Cleeve and of Bettendorff. 
Winkler (this vol., p. 802) describes the metal as quadrivalent with the 
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atomic weight 180; the lower equivalent of 45 was obtained by 
Rammelsberg, Zschiesche, and Erk, but their material was almost 
certainly contaminated with yttrium compounds, which would fully 
account for the difference. With an atomic weight of 180, the 
atomic heat of lanthanum is. 8°07, which makes it unique in its 
variation from the law of Dulong and Petit. From its position 
between cerium and thorium, and ytterbium and tantalum, the 
molecular volume of the oxide should not exceed 26; with the 
higher atomic weight, the molecular volume is 33; with the lower, 
25°0, Lanthanum is the most positive metal of the rare earths; an 
element occurring between those above mentioned, and forming an 
oxide RO,, should only exhibit feebly basic properties. 

The hydrogen compound of lanthanum described by Winkler 
(loc. cit.) is probably a mixture of 3 mols. LaH, and 1 atom of lan- 
thanum, or it may be a compound, La,H;, the composition of which 
agrees almost exactly with Wiukler’s analysis. In this case the type 
of the hydrogen compounds of lanthanum and cerium is a periodic 
function of the atomic weight. - J. BS. 


Atomic Weight of Chromium. By C. Meineke (Annalen, 261, 
339—371).—The author has made a careful determination of the 
atomic weight of chromium by estimating (1) the quantity of silver 
and of chromium in silver chromate and in silver chromate am- 
monia, Ag,CrO,,4NH;; (2) the quantity of oxygen in these two 
compounds; (3) the quantity of oxygen in potassium dichromate ; 
and (4) the quantity of oxygen and of chromium in ammonium di- 
chromate. 

The silver chromate ammonia was prepared by treating an aqueous 
solution of pure silver nitrate with a solution of pure potassium 
chromate, and crystallising the precipitate twice from hot ammonia; 
the silver chromate was obtained by evaporating an aqueous solu- 
tion of the ammonia compound. 

The potassium dichromate was prepared from pure potash and 
pure chromic acid ; it was free from sulphuric acid, alkaline earths, 
and metals of the iron group. The ammonium dichromate was ob- 
tained by repeatedly recrystallising the purest commercial salt; it 
contained 0°2 per cent. of potash. 

In estimating the silver and the chromium in the silver salts, a 
weighed quantity was placed in a porcelain crucible, covered with 
dilute alcohol, and digested with hydrochloric acid, first at the 
ordinary temperature, and then at 60—70°. The precipitated silver 
chloride was washed by decantation until free from chromium, dried, 
and weighed in the original crucible. The filtrate and washings from 
the silver chloride contain, besides chromium chloride, a considerable 
quantity of silver chloride, which is kept in solution by the chromium 
chloride; the silver was precipitated from this solution with hydro- 
gen sulphide and weighed as sulphate. 

The oxygen determinations were made by a modification of the 
method described by Zulkowski (J. pr. Chem., 103, 351) as follows :— 
The salt (about 0°5 gram) was dissolved in dilute ammonia, the silver 
precipitated with potassium iodide, the solution warmed and filtered, 
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and the precipitate washed with water; the filtrate and washings 
were mixed with solid potassium iodide (5 to 6 grams), then with a 
solution of pure phosphoric acid (containing about 24 grams of phos- 
phoric anhydride) and dilute (1:1) sulphuric acid (1 c.c.), and 
titrated with sodium thiosulphate. A special form of burette for use 
in very accurate analysis is described; the titration was carried out 
in phosphoric acid instead of in sulphuric acid solution, as the end 
reaction is then more sharply defined. Instead of using iodine for 
standardising the thiosulphate solution, the author found it advan- 
tageous to employ potassium diiodate in the iodometric analyses of 
the dichromates, as it is more convenient to weigh, and its solutions 
are less liable to undergo change. This salt was prepared by evapo- 
rating a solution of commercial potassium iodate with a slight 
excess of iodic anhydride, the product being puritied by recrystallisa- 
tion; it is soluble in 18°63 parts of water at 17°, and its sp. gr. is 
3955. On adding potassium iodide to a neutral solution of the 
diiodate, the following reaction takes place:—6KHI,O, + 5KI = 
11KIO, + 6I + 3H,0, 1 atom of iodine being liberated from 1 mol. 
of the diiodate. In presence of an acid, the reaction is expressed by 
the equation KHI,O, + 10KI + 11HCl = 11KCl + 6H,0 + 121. 
Taking the atomic weights of oxygen, chlorine, and silver as 15°96, 
35°37, and 107°66 respectively, the atomic weight of chromium, calcu- 
lated from the proportion 4AgC1: Cr,03, was found to be 51°99 (maxi- 
mum, 52°12; minimum, 51°92) as the average of nine experiments. 
From the average of four estimations of the oxygen in silver chrom- 
ate, the atomic weight was found to be 52°00, the result of the com- 
plete analysis of this salt being on the average Ag.O = 69°856 per 
cent., Cr,O; = 22°930 per cent., and O = 7°228 per cent. (total 100-14 
per cent.). The iodometric estimations in the case of silver chrom- 
ate ammonia gave O = 6007 per cent. as the average of six ex- 
periments, from which the atomic weight of chromium is found to 
be 52°04, 

The average of 12 determinations of the oxygen in potassium di- 
chromate gave Cr = 51°91, and nine experiments with ammonium 
dichromate, Cr = 51°94; five gravimetric determinations of the 
chromium in ammonium dichromate gave as the average result 
Cr = 51°99. 

The extreme values, calculated from 36 experiments, are 52°12 
and 51°83; excluding those values which are above 52 or below 
519, there remain 28 lying between these limits. The iodometric 
determinations, which are probably very accurate, give as the average 
result of 21 analyses Cr = 51°94, four experiments, which gave 
values below 51°9, not being taken into account. All the weights 
from which the above results are calculated are reduced to 0° anda 
vacuum. 

The author concludes with a criticism of the methods employed by 
other chemists for determining the atomic weight of chromium ; he 
considers Rawson’s result (Cr = 52°01, Trans., 1889, 213), is highly 
trustworthy, but points out that when the weights are reduced to 0° 
and a vacuum the above value becomes 51°98. F. 8. K. 


884 ABSTRACTS OF CHEMICAL PAPERS. 


Molybdovanadates. By C. Friepnem (Ber., 24, 1173—1184; 
compare Abstr., 1890, 1066).—The analogous behaviour of the com- 
pounds of tungsten and molybdenum make it probable that the 
molybdovanadates can be considered as double salts like the tungsto- 
vanadates. The author discusses the work of Gibbs (Abstr., 1884, 
161, 560, 713) and Milch (Dissertation, Berlin, 1887), who have 
described a list of salts of so-called complex acids obtained by the 
action of molybdic acid on normal ammonium vanadate, or of 
vanadic acid on acid ammonium molybdate. He shows that the 
salts of these complex acids can also be considered as double salts. 
Thus, Milch, by the action of molybdic acid on normal ammonium 
vanadate, obtained the compound 3(N H,).0,2V,0;,4MO, + 11H.O. The 
author also obtained a compound of the same composition, together 
with ammonium divanadate. He considers that the first stage of the 
reaction is the production of 2(NH,),0,2V.0; and 2(NH,).0,2MO;. 
These two compounds then act on one another, 1 mol. of the former 
combining with 2 mols. of the latter to form the double salt or iso- 
morphous mixture (NH,).0,2V.0; + 2[(NH,).0,2MO,] + 11H,0, 
which is the so-called complex salt described by Milch. Experi- 
ments under varying conditions are described, and equations are given 
expressing the products of the reactions as double salts. The free 
acid of these salts could not be obtained. 

The author finally discusses the constitution of salts of complex 
acids and double salts in general. E. C. R. 


Vanadium Fluorides. By E. Prerersen (Ber., 24, 1307).—A note 
regarding the priority of the discovery of three vanadium fluorides, 
which were first described by Piccini and Giorgio in 1888, and, 
shortly afterwards, independently by the author. J. B. T. 


Atomic Weight of Osmium. By K. Sevuserr (Annalen, 261, 
257—272).—In a series of experiments carried out some time ago, 
the atomic weight of osmium was found to be 191 as the average of 
several not very closely-agreeing determinations (compare Abstr., 
1888, 921); the author has undertaken a fresh investigation of the 
subject with a different sample of the metal and with improved 
apparatus, but employing the same method as before, namely the 
analysis of potassium osmiochloride, K,OsCl. Ammonium osmio- 
chloride, (NH,),0s,Cl,, was also analysed. 

Three samples of the potassium salt were used : one was prepared 
directly in the manner described below, another was obtained from 
the sodium salt, and the third was a portion of the salt remaining 
from the previous experiments. The ammonium osmiochloride was 
prepared from the sodium salt. 

In preparing potassium osmiochloride and the corresponding 
sodium salt, it was found advantageous to heat the mixture of finely- 
divided metal and alkaline chloride in a stream of hydrogen imme- 
diately before passing the chlorine ; when this precaution is adopted, 
only a very small quantity of osmium chloride sublimes on to the 
cooler portions of the tube; whereas, when it is neglected, volatile 
products, such as perosmic acid, are formed in much larger quantities, 
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owing to the metal having undergone oxidation by exposure to the 
air. 

Fusion with sodium chloride in a stream of chlorine proved to be 
the easiest method of preparing a pure double salt; the chlorine is so 
rapidly absorbed that, unless care is taken to provide a rapid stream 
of the gas, air is drawn into the apparatus. After keeping the mix- 
tnre at a dull-red heat for some time, it is allowed to cool, and the 
dark carmine-red mass dissolved in pure water; the concentrated 
solutions of the osmiochloride do not change very quickly, but dilute 
solutions soon become greenish, a black powder being deposited, and 
an odour of perosmic acid observed ; solutions of potassium and am- 
monium osmiochloride show a like behaviour. It is necessary, 
therefore, to employ for analysis only those crystals which are de- 
posited from the hot, saturated solution in the course of 12 hours, 
and to use only small quantities of ice-cold water in washing the 
salt. 

In preparing the potassium and ammonium salts from the sodium 
salt, a concentrated solution of the latter is mixed with 50 per cent. 
alcohol (1 vol.) and a solution of pure potassium chloride or am- 
monium chloride in 50 per cent. alcohol added in slight excess; the 
potassium or ammonium salt, as the case may be, is precipitated, 
ulmost immediately, as a dark-red, crystalline powder, and is first 
washed with dilute alcohol, and then recrystallised from hot water. 
The salts were dried over phosphoric anhydride under reduced 
pressure at the ordinary temperature; in this way they are not 
obtained perfectly anhydrous, but they cannot be dried at higher 
temperatures on account of their instability. 

The analysis was carried out as previously described in the case of 
the platinum salts (compare Abstr., 1881, 514), except as regards the 
estimation of the osmium in the potassium osmiochloride; these 
determinations were made by first reducing the salt in a stream of 
hydrogen, and then igniting the mixture of metal and potassium 
chloride in a platinum boat in a platinum tube in a stream of 
hydrogen, until the whole of the potassium chloride is volatilised. 

The average of the 16 analyses of the potassium salt gives Os = 
190°3 (O = 15°96). The two determinations of the percentage of 
metal in the ammonium salt gave Os = 190°76; as this result is) 
in all probability, too high, owing to the presence of oxychloride in 
the salt employed, it may be neglected. The atomic weight of 
osmium is, therefore, to be taken as 190°3; its true value is not 
known within about 0-2 per cent., but it is certainly less than that of 
iridium. F. 8. K. | 


Atomic Weights of the Platinum Metals. By K. Srvserr 
(Annalen, 261, 272—279; compare Abstr., 1888, 1043).—The latest 
determinations of the atomic weights of gold, and of the metals of 
the platinum group account for the anomalies previously observed 
in the classification of these metals according to the natural system ; 
the order in which they are now to be placed is the following :— 
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Ruthenium ....... . Rhodium 
Osmium , Tridium 


Palladium 
Platinum 


Mineralogical Chemistry. 


Aurichalcite. By S. L. Penrretp (Amer. J. Sci., 41, 106—109).— 
As some question still exists regarding the composition of aurichal- 
cite, the author has analysed a specimen of unusual purity from an 
unknown locality in Utah. The mineral occurs in small, flattened, 
prismatic crystals in narrow seams in an impure limonite. Analysis 
gave the following results :— 


CO,. CuO. ZnO. H.0. CaO. Total. Sp. gr. 
16°50 20°88 52°18 9°91 0°86 100°33 3°52 


The formula is 2RCO;,3R(OH)., in which Ris Zn and Cu. This 
is the same as that proposed by Bittger in the original description of 
aurichalcite from the Altai. B. H. B. 


Powellite, a New Mineral Species. By W. H. Metviie (Amer. 
J. Sci., 41, 138—141).—This new mineral was found with bornite at 
a mine in Western Idaho, in crystals belonging to the pyramidal 
system, closely allied in habit and development to scheelite. It has a 
yellow colour, a hardness of 3°5, and a sp. gr. of 4526. Analysis 
yielded :— 


MoQ3. WO. Si0,. CaO. MgO. Fe,03. Total. 
58°58 10°28 3°25 25°55 0°16 1°65 99°47 


Calcium molybdate has never before been observed in nature. It 
fills a gap existing in the series of isomorphous minerals, of which 
scheelite is the type. The new mineral is named in honour of the 
Director of the U.S. Geological Survey. B. H. B. 


Columbite and Tantalite from the Black Hills of South 
Dakota. By W. P. Heappen (Amer. J. Sci., 41, 89—102).—Since 
1884, when the occurrence of columbite in the Black Hills was first 
noticed, the mineral has been found at a number of localities in 
Pennington Co., and in the Nigger Hill district in Lawrence Co. The 
author gives the results of analyses of specimens of columbite from 
different localities in the Black Hills. In eight specimens from the 
Etta mine, the amount of tantalite increases with the specific gravity. 
This emphasises the fact that these various isomorphous mixtures not 
wnly occur at the same locality, but may even form the individual 
anembers of groups of crystals. They all have the form of columbite, 
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but the ratio of Nb : Ta gradually changes from 6:1 to 6:2. Of the 
20 specimens analysed, 7 of them contain the Nb and Ta in the 
ratio of 3: 2, 4 in the ratio of 1:1. and 1 in the ratio of 1:1}. 
The well-known tantalite from North Carolina gives the formula 
6RTa.0, + 4RNb.O,, while the columbite from Northfield, Massa- 
chusets, and from the Yolo mine, South Dakota, gives the formula 
5RTa,O, + 4RNb,O,. If these specimens are real tantalites and 
columbites respectively, there is an overlapping of specific gravity and 
chemical composition which destroys their value as guides in deter- 
mining these minerals, when the columbite and tantalite molecules 
are nearly equal in number. There is probably, chemically, no sharp 
line between them; but the author has so far been unable to deter- 
mine the superior limit of tantalic acid compatible with the columbite 
form. 

A mineral from Turkey Creek, Colorado, gave, on analysis, the 
following results :— 


Nb,O;. Ta,0;, SnOz. FeO. MnO. CaO. WoO;. 
73°45 2°74 0°21 11°32 9°70 0°61 114 


This is an almost typical columbite, but is, like the Dakota columbites, 
rich in manganese. 

Manganese columbite occurs on the Advance Claim, in Pennington 
Co., South Dakota, in a vein of granite. It has a sp. gr. of 6°170. 
An analysis of one of the largest crystals gave the following re- 
sults : 


Nb.O;.  TaO; SnO. FeO. Mn. Total. 
47°22 3427 0°32 1:89 16°25 99°95 
B. H. B. 


Artificial Formation. of Amphibole. By K. Crovusrcuorr 
(Compt. rend., 112, 677—679).—The following substances are intro- 
duced successively into glass flasks: an aqueous solution of dialysed 
silica, containing 3 per 100, an aqueous solution of dialysed alu- 
minium hydroxide, an aqueous solution of dialysed ferric hydroxide, 
ferrous hydroxide, lime-water, magnesium hydroxide suspended in 
water, and a small quantity of a solution of potassium and sodium 
hydroxides. The flasks are then made vacuous, and are sealed up 
and heated at 550° for three months. The glass is strongly 
attacked, and on the sides of the flask are seen small, very brilliant. 
almost black, flattened prisms of hornblende, with the face (010) 
predominant, (110) often well developed, and (100) and (011) 
sometimes distinctly visible, the angle (011) (011) being 148° 28’. 
The optical sign is negative, the extinction (001) (010) = 17° 56’, 
and the polychroism is not intense. The crystals had the composi- 
tion :-— 


SiO.. Al,O;. Fe,0;. FeO. MgO. CuO. Na,O. K,O. Loss. 
42°35 811 791 1011 1433 13:21 218 187 0°91 =10098 


Four other minerals were formed at the same time, namely, small, 
pale-green prisms, which seem to be a pyroxene; colourless, iso- 
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tropic, rounded grains of a zeolite; small, distinct, limpid crystals 
of quartz; thin, colourless, rhombic lamelle, with the optical pro- 
perties of orthose (adularia). C. H. B. 


Organic Chemistry. 


The Reaction Capacity of Chlorotrimethylene and some 
Allied Compounds. By G. Gustavson (J. pr. Chem. [2], 438, 
396—402).—The author has isolated chlorotrimethylene from the pro- 
duct of the action of chlorine on trimethylene; it is a liquid of 
pleasant, sweet odour, lighter than water, in which it is insoluble, 
and boils at 43° (744 mm.); it is to be treated of in a future com- 
munication. 

Chlorotrimethylene and dichlorotrimethylene were sealed up in 
tubes with bromine in the proportions C;H;Cl + Br, and C;H,Cl. 
+ Br,, after the manner previoasly described by the author (Ann. 
Chim. Phys. [5], 2). Several such tubes were prepared and kept in 
the dark at 16—18°; from time to time a tube was broken by being 
shaken in a stoppered vessel containing potassium iodide solution, the 
liberated iodine was estimated, and the amount of uncombined 
bromine remaining in the tube thus determined. In this way the 
progress of the two reactions could be watched under similar con- 
ditions. The results given show that chlorotrimethylene combines 
more ‘rapidly with bromine under these conditions than dichlorotri- 
methylene does; thus, after 81 days, 31°63 per cent. of bromine was 
still uncombined in the chlorotrimethylene tube, while, after 84 days, 
51°32 per cent. remained uncombined in the dichlorotrimethylene tube ; 
moreover, in the former only 1-2 per cent. of the bromine which had 
disappeared was found as hydrogen bromide, whereas as much as 
12 per cent. was so found in the latter. Similar experiments with 
trimethylene showed that it combines more rapidly with bromine 
than either of the above chloro-substitution products. 

Wislicenus has shown (Annalen, 248, 308) that of the two chloro- 
H-C-Me 

H-CCl 
towards alcoholic potash than its isomeride; the author has treated 
chlorotrimethylene and allyl chloride under similar conditions with 
alcoholic potash, and finds that the former is much more stable towards 
this reagent than the latter. All the experiments hitherto made show 
that of the isomerides of the formula C;H;Cl chlorotrimethylene is 
the most stable towards alcoholic potash. 

Chlorotrimethylene is somewhat more easily decomposed by water 
than dichlorotrimethylene. A. G. B. 


propylenes that which has the formula is much more stable 


Dimolecular Ethyl Cyanide. By P. S. Burns (J. pr. Chem. 
[2], 43, 406—408; compare Abstr., 1889, 114, 577).— Benzoylimido- 
propionylethyl cyanide, COPh:N:CEt-C,H,CN, is obtained by warming 
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a mixture of benzoic chloride with imidopropionylethyl cyanide, in 
molecular proportion, in ether on the water-bath, evaporating the 
ether, neutralising the aqueous solution of the residue with ammonia, ° 
and recrystallising the precipitate from alcohol; it forms beautiful 
needles melting at 198°, and sparingly soluble in cold alcohol and 
ether. The hydrochloride crystallises in slender needles. 

a-Imidopropionylhenzoylethyl cyanide, NH:CEt‘CMe(CN)-COPh, 
isomeric with the above, is obtained when the product of the action 
of sodium on ethyl cyanide, that is, the mixture of NaCN and 
C,H,NaN,, is suspended in light petroleum and acted on by benzoic 
chloride; it separates from the filtrate as a pale-yellow oil. It is 
decomposed by hydrochloric acid, and this proves that it is not 
identical with the foregoing compound. 

When phthalic anhydride is melted with imidopropionylethyl 
cyanide in molecular proportion, phthalimide and propionylethyl 
cyanide (a-cyanodiethyl ketone) are formed. 

Oximidopropionylethyl cyanide, NOH:CEt‘-CHMe:CN, obtained by 
shaking the aqueous solutions of hydroxylamine and imidopropionyl- 
ethyl cyanide, in molecular proportion, and extracting with ether, 
crystallises in slender needles, and melts at 42°. The hydrochloride 
and zincochloride were obtained. A. G, B. 


Boiling Point of Diisopropylearbinol. By G. Porerarrr (Ber., 
24, 1308—1314).—Diisopropyl ketone, prepared by the distillation 
of calcium isobutyrate, does not reduce ammoniacal silver solution, as 
stated by Miinch. Diisopropylearbinol is best obtained from the 
ketone by treatment with sodium amalgam in considerable excess ; 
the liquid is at first cooled, but, as the reaction approaches com- 
pletion, the application of heat is necessary; the operation extends 
over two months. The alcohol boils at 140° under a pressure of 
760 mm.; not at 131°5°, as stated by Miinch. The sp. gr. is 0°8445 
at 0°/4°, and the coefficient of expansion between 0° and 20° = 0:00094; 
the refractive index for Ha 1°42047, and for Hy = 143156. On 
oxidation with chromic anhydride, diisopropyl ketone, isobutyric 
acid, acetone, and acetic acid are formed. Diisopropylcarbinyl acetate 
is prepared by heating the alcohol with acetic anhydride in a sealed 
tube for 12 hours at 120°; it boils at 159°7° under a pressure of 752 
mm., has a sp. gr. of 0°8856 at 0°/4°, and an expansion coefficient, 
from 0—20°, of 000101. The alcohol is regenerated by heating with 
alcoholic potash. 

Applying the above boiling point to the expression MeOH + 
2Pr*OH — CHPr*,,OH = 2H,0, that is to say, 60° + (82°8 x 2) 
— 140° = 85°6°, 42°8° is obtained as the equivalent for 1 mol. of 
water; the value previously obtained from methylisopropylcarbinol 
is 40°3°, therefore 41°5°, the mean of these two numbers, may be con- 
sidered to be the constant for calculating the boiling point of 
secondary alcohols with secondary radicles. J 


Eulyte. By A. Ance.t (Ber., 24, 1303—1305).—Eulyte, C,H,N,O,, 
which is formed by the action of nitric acid on citraconic acid, is 
not altered by treatment with acetic anhydride and benzoic chloride, 
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or with hydroxylamine or phenylhydrazine. When heated with 
sulphuric acid, or hydrochloric acid, under pressure, decomposition 
' takes place; by the action of alkalis at the ordinary temperatare, 
nitrous acid is eliminated, and on the addition of iodine to the solu- 
tion, iodoform is deposited in considerable qnantity. 
By the distillation of eulyte with hydrogen potassium sulphate and 
a little powdered pumice, nitrous fumes are evolved, and a yellow, 
viscid liquid is obtained ; this is probably a diketone of the formula 
C.H,N.0,; it does not react with orthophenylenediamine. On treat- 
ment with phenylhydrazine in dilute acetic acid solution, a diphenyl- 
hydrazone, C,;sH;sN,.O,, is deposited, which crystallises from alcohol 
in orange-yellow plates melting at 110—111°. J. B. T. 


Solvent for Cellulose. By C. F. Cross and E. J. Bevan (Chem. 
News, 63, 66).—The authors find that, by dissolving zinc chloride in 
twice its weight of hydrochloric acid, a solution of sp. gr. 1°44 is 
obtained, which dissolves cellulose instantly without sensible modifi- 
cation, and hence provides a useful solvent, especially suitable for 
the chemical or microscopical investigations of the vegetable fibres. 

D. A. L. 

Action of Nitric Acid on Acetonylacetone. By A. AnGeLr 
(Ber., 24, 1305—1306).—On warming acetonylacetone with 5 parts 
of concentrated nitric acid, un energetic reaction occurs, and, on 
sooling, large, colourless crystals are deposited which melt at 
128—129°. The compound has the formula C,H,N,.O,, and is readily 
soluble in benzene, acetone, or ethyl acetate; it is not acted on by 
alkaline carbonates, but dissolves in aqueous alkalis with a yellow 
colour, and does not give the nitroso-reaction. The phenylhydrazone, 
C,H,N,0.:N.HPh, crystallises from alcohol, on the addition of light 
petroleum, in small, yellow needles and melts at 161° with decomposi- 
tion. The author suggests one or other of the following formule for 
the ketone :— 

_CMe'C:NO 


CH<oo_—b:n6’ one, 


_CMe-C-NO 


CO—C-NO 
J. B. T. 

Dibutyryl and Di-isovaleryl. By H. Kuincer and L. Scumrrz 
(Ber., 24, 1271—1276).—The results of the investigation of the con- 
stitution of isobenzile, which have shown it to be diphenylacetylene 
benzoate (this vol., p. 931), make it probable that the supposed di- 
butyryl of Freund (Annalen, 118, 33) and the di-isovaleryl of Brihl 
(Abstr., 1879, 520) have a similar constitution. It has already been 
pointed out by V. Meyer that they cannot be really a-diketones, as 
they are colourless substances (Ber., 21, 809, footnote). The authors 
have, therefore, re-examined these compounds, and the results already 
obtained show that in all probability they are also ethereal salts of 
glycols. 

Dibutyryl was obtained in the manner described by Miinchmeyer 
(Abstr., 1886, 350), namely, by acting on an ethereal solution of 
butyric chloride with sodium wire. It is obtained as an oil, and boils 
at 155—165° under a pressure of 12 mm. On warming with alcoholic 


891 


ORGANIC OHEMISTRY. 


otash, it yields butyric acid, and a yellowish oil which boils at 
180—190° and has the composition C,H,.O,. This has in all prob- 
ability the constitution OH-CHPr*COPr*, and may be termed butyroin. 
It combines with phenylhydrazine, forming a hydrazone crystallising 
in straw-yellow needles and melting at 135°. The supposed dibutyryl- 
monoxime obtained by Miinchmeyer (loc. cit.) is probably butyroin- 
monoxime. When butyroin is boiled with aqueous potash in presence 
of air, it yields dipropylglycollic acid, OH-C Pr*,,-COOH, just as benzoin 
yields benzilic acid. The new acid crystallises from water in long, 
white ngedles, melts at 72—73°, and yields a barium salt, 


[OH: C.Hy C 00 ]2Ba, 


crystallising in white scales. From these results there can be little 
doubt that dibutyryl is in reality dipropylacetylene dibutyrate, 
CH;[ CH, ].,COO-C Pr«:CPr*OO0C-[ CH; }2°CHs. 

Di-isovalery] is obtained in a similar manner to dibutyryl from 
isovaleric chloride. It distils with slight decomposition at 155—165° 
under 12 mm. pressure, and is resolved by alcoholic potash into valeric 
acid and an oil which boils at 85—-95° under a pressure of 12 mm., 
has the composition C,H»O., and is in all probability isovaleroin, 
©,H,CO-CH(OH)-C,H,. It combines with phenylhydrazine, and on 
heating with potash in presence of air, forms a new acid, apparently 
di-isobutylglycollic acid, OH-C(C,H,).,COOH, which crystallises from 
water in long, white needles melting at 114°. Hence it appears that 
di-inovalery! in di-seobutylecetylene di-isovalerate, © SCOOTERS 

i-isovalery] is di-isobutylacetylene di-isovalerate, 0,H,-COO-C-C,H, 


H. G. C. 


Angelic Acid. By E. Scumipr (Arch. Pharm. [2], 29, 68—71). 
—Finding that a sample of angelic acid 25 years old was pure 
methylcrotonic acid, the author supposed that the conversion had 
come about simply by long keeping, especially as Demarcay (Compt. 
rend., 10, 83, 906) has shown that the application of heat causes the 
change. Further examination of other samples, even 50 years old, 
shows, however, that angelic acid can be preserved unchanged. Not- 
withstanding the assertions made in text-books that this acid exists 
in angelica root, either in the free state or as an ethereal compound 
from which distillation with water sets it free, it is probable that the 
acid is a decomposition product of some unknown compound occurring 
in the root. J. T. 


Substitution Derivatives of Succinic Acid. By C. A. Biscn- 
orr (Ber., 24, 1064—1074).—No isomeride of succinic acid could 
be obtained by dissolving succinic arhydride in water at low 
temperatures. An attempt to isolate isomerides of methyl- and ethyl- 
succinic acids by fractional crystallisation from benzene and chloro- 
form also gave negative results. In order to ascertain whether 
derivatives of glutaric acid are formed as secondary products in the 
preparation of substituted succinic acids from ethyl malonate, ethyl 
ethylpropenyltricarboxylate was prepared as formerly described 
(Abstr., 1890, 743), and then hydrolysed. No ethylglutaric acid was 
302 
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obtained, but the two symmetrical ethylmethylsuccinic acids were 
again found in the distillate, the anhydrides of these acids having 
very nearly the same boiling points. In the preparation of the two 
symmetrical diethylsuccinic acids also no glutaric acid was obtained. 
The anhydrides of these two acids have nearly the same boiling 
point. Attempts to obtain an optically active diethylsuccinic acid 
were not successful. 

The author gives a list of the substitution products of succinic 
acids which have up to the present been prepared, together with 
their melting points. The monosubstitution derivatives all melt at 
91—114°, the symmetrical di-derivatives at 115—138°, the asym- 
metrical dimethyl- and all tri-derivatives at 139—141°, the parasym- 
metrical di-derivatives at 154—197°, and tetramethylsuccinic acid 
at 200°. The only exceptions to this rule are the monobenzyl-, 
diphenyl-, and Zelinsky’s mesoethylmethylsuccinic acid, and also 
succinic acid itself. H. C. 


Theoretical Results of Studies in the Succinic Acid Group. 
By C. A. Biscnorr (Ber., 24, 1074—1085).—To explain the isomerism 
of derivatives of succinic acid, the author formerly put forward a 
theory of dynamical isomerism (Abstr., 1890, 723), according to which 
the rotation of singly bound carbon atoms may be limited, owing to 
the vibrations of the atomic complexes in the molecule causing inter- 
ference with one another. If this interference, or, as the author terms 
it, ‘‘ collision,” takes place between carboxy] groups, it will probably 
be attended with loss of water and the formation of an anhydride. 
On the other hand, collision between alkyl groups might result in 
limitation of the free rotation of the carbon atoms with which they 
were united, and the consequent occurrence of isomerides. 

On the latter assumption, the occurrence of isomeric trimethylsuc- 
cinic acids, said to have been recently obtained by Zelinsky and 
Besredka, would be in perfect accordance with the theory. Careful 
consideration of Zelinsky and Besredka’s results leads, however, to 
the conclusion that the isomeric trimethylsuccinic acid was in reality 
dimethylglutaric acid, and that up to the present only one trimethyl- 
succinic acid has been obtained. H. C. 


Dynamical Hypothesis in its Application to the Succinic 
Acid Group. By C. A. Biscnorr (Ber., 24, 1085—1095).—The 
dynamical hypothesis, explained in a former paper (Abstr., 1890, 723), 
is applied to the cases of isomerism among the succinic acid deriva- 
tives. It is necessary to assume with Wislicenus that carboxyl is 
repelled by carboxyl, with Baeyer that methyl] is only slightly re- 
pelled or even attracted by methyl, and also that carboxyl repels 
methyl. The influence of the attraction of methyl or alkyl groups for 
one another would bring about a proximity of the carboxyl groups. 
From this would result the ready formation of anhydrides and in- 
creased conductivity noticed in the higher substituted succinic acids. 
If under any influence, such as that of a dehydrating agent, carboxyl 
were brought into proximity with carboxyl, and the agent then re- 
moved, the two carboxyl groups would repel one another, unless the 
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counter-attraction of two alkyl groups for one another overcame the 
repulsion. This repulsion also would be counteracted by the tendency 
of an alkyl group to repel carboxyl, and therefore the separation of 
carboxyl from carboxyl could only be effected with difficulty. This 
explains the fact that asymmetrical dimethylsuccinic acid only exists 
in one modification, and trimethylsuccinic acid exists probably in two 
active enantiomorphic forms, the ordinary acid being a mixture of 
the two. 

The further application of the hypothesis to the succinic acids is 
fully discussed by the author with the aid of diagrams. It has the 
advantage over that of Meyer and Riecke (Abstr., 1888, 549) that no 
assumptions are made as to so-called positive or negative groups, and 
the conception of affinity is as far as possible excluded in favour of a 
purely mechanical attraction or repulsion. H. C. 


Oxidation Products of Brominated Thiophens. By G. Cu- 
MICIAN and A, AnGELI (Ber., 24, 1347—1351).—The dibromomaleic 
anhydride obtained from tetrabromothiophen and nitric acid (this 
vol., p. 427) melts at 117—118°, even after repeated distillation in a 
stream of dry carbonic anhydride and crystallisation from a mixture 
of benzene and light petroleum, whereas that obtained from maleic 
acid melts at 114—115°. When the supposed dibromacetylacrylic 
acid prepared from a-tribromothiotolen (loc. cit.)is reduced with sodium 
amalgam in the presence of sulphuric acid, ether extracts an oily 
product which, on dissolving in chloroform and treating with bromine, 
yields a compound which crystallises from chloroform in colourless 
needles, melts at 114—115°, and has all the properties of dibromo- 
levulinic acid. When tetrabromothiophen (3 grams) is dissolved in 
90 per cent. acetic acid (50 c.c.), and boiled with chromic anhydride 
(5 grams), bromine is evolved, and a reddish-yellow, crystalline 
powder separates, which is very sparingly soluble in the ordinary 
solvents, and is purified by crystallisation from a large quantity of 
boiling xylene; it has the composition represented by the formula 
C,Br,$8,0., does not melt at 310°, but sublimes without decomposition 
when heated on platinum foil; it dissolves in alkalis with a brown 
colour, and hydrogen sulphide is evolved on heating with phenyl- 
hydrazine. A second compound separates in yellow flocks on adding 
light petroleum to the xylene filtrate from the red compound. <A red 
compound closely resembling that above described is also obtained 
by treating a-tribromothiotolen with chromic anhydride. When 
aa'-dibromothioxylen and aa’-methylphenyltribromothiophen are oxi- 
dised with nitric acid, semi-solid or amorphous substances are formed 
whose purification is difficult ; better results may, however, be obtained 
by varying the conditions of the experiments. 

The concluding portion of the paper is devoted to a discussion of 
the configuration of thiophen, pyrroline, and furfaran. A. R. L. 


So-called Isothiocyanoethylsulphine. By A. Miotari (Annalen, 
262, 61—81).—The compound obtained by Glutz (Annalen, 153, 313) 
by treating ethylenethiocarbimide with tin and hydrochloric acid, 
and named by him isothiocyanoethylsulphine chloride, has the con- 
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stitution Ty g>O:NE,HC, and should therefore be called »-imido- 
2 


methylene ethylene bisulphide hydrochloride; its formation from 
ethylenethiocarbimide is most easily explained by assuming that an 
intermediate product of the constitution SH-CH,-CH,S:CO-NH, is 
first formed by the addition of 1 mo]. H,0. 

u-Imidomethylene ethylene bisulphide hydrochloride is obtained 
when ethylenethiocarbimide is boiled for a long time with concen- 
trated hydrochloric acid, but it is best prepared by heating ethylene- 
thiocarbimide with excess of tin and concentrated hydrochloric acid ; 
the stannochloride, (C;H;S,N)2,H,SnClh, is deposited from the cold 
filtered solution, and can be purified by recrystallisation from hot 
water. The hydrochloride, obtained by decomposing the stanno- 
chloride with hydrogen sulphide and evaporating the filtered solution, 
erystallises from hot alcohol in nacreous scales, but it cannot be freed 
from ammonium chloride without considerable loss; the preparation 
employed in the experiments described below contained a little 
ammonium chloride. When the hydrochloride is oxidised with nitric 
acid of sp. gr. 1°52, it is converted into ethylenedisulphonic acid 
(m. p. 104°, corr.), and when treated with potassium carbonate, it 
yields ammonia and diethylene tetrasulphide. 

The free imidomethylene ethylene bisulphide can be obtained by 
shaking the hydrochloride with potassium carbonate and ether, and 
then evaporating the ethereal solution ; it is a colourless oil, having a 
slight mercaptan-like odour, and it decomposes on exposure to the 
air, with formation of diethylene tetrasulphide. It is insoluble in 
water, gives with silver nitrate a colourless silver derivative, and is 
quickly decomposed by cold dilute alkalis. The hydriodide, 
C,H,S8,N,HI, is obtained when the hydrochloride of the base is 
warmed with methyl iodide in alcoholic solution; it crystallises in 
colourless needles, turns brown, and melts at 182—184° with com- 
plete decomposition, and is very readily soluble in water and hot 


alcohol. 
2. » ° P CH.'S a 
Methylimidomethylene ethylene bisulphide, GH goon Me, prepared 


by decomposing the hydriodide with alkalis, is an oil; it quickly 
decomposes with evolution of methylamine, being converted into a 
colourless, amorphous compound, probably diethylene tetrasulphide. 

Acetylimidomethylene ethylene bisulphide, SD ON Ac, is formed 
when the hydrochloride of the base is boiled with excess of acetic 
anhydride; it crystallises from alcohol and benzene in thin plates, 
melts at 69°, and is readily soluble in alcohol and benzene, but only 
sparingly in ether, and almost insoluble in water; it is decomposed 
by alkalis, and when warmed with benzoic chloride it is converted 
into a crystalline compound, probably the benzoyl derivative, which 
melts at 141—143°. 


Oximidomethylene ethylene bisulphide, te g>ON ‘OH, can be ob- 
' 
tained by warming the hydrochloride with hydroxylamine hydro- 
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chloride in faintly alkaline solution, and then allowing the filtered 
solution to cool; it crystallises in long, colourless needles, melts at 
126° (corr.), and is almost insoluble in cold water, but readily soluble 
in hot water, alcohol, glacial acetic acid, alkalis, and acids; it is not 
decomposed by boiling concentrated hydrochloric acid. The hydr- 
azone, C;H,S,N2, prepared by warming an aqueous solution of the 
hydrochloride with phenylhydrazine hydrochloride and sodium 
acetate, and then adding sodium carbonate, crystallises from hot 
alcohol in greyish plates, melts at 88°, and is insoluble in hot water, 
and only sparingly soluble in ether, but readily i My alcohol. 


Ethylimidomethylene ethylene bisulphide, = woo -NEt, is formed 


when a 33 per cent. solution of ethylamine is added, drop by drop, to 

a hot, concentrated solution of the hydrochloride of the base; after 
boiling until the evolution of ammonia is at an end, and then adding 
stannous chloride, the stannochloride (C,H,S,N)2,H:SnCl, is depo- 
sited in crystals. The stannochloride of the allyl derivative was 
prepared in like manner; it has the composition (CgsH)S.N).,H,SnC\,. 
The paratolyl derivative is precipitated as an oil on treating a solu- 
tion of the imido-base with paratoluidine; the hydrochloride, 
C,H,,S.N,HCl, separates from ether in colourless needles, melts at 
about 168° with decomposition, and is decomposed by water. The 
parahydroxyphenyl derivative, prepared by treating a solution of the 
imido-base with paramidophenol, separates from hot alcohol in large, 
dirty-brown crystals, melts at» 204—205°, and is soluble in alkalis, 
but insoluble in acids. 

When the hydrochloride of the imido-base is dissolved in alcoholic 
carbon bisulphide, and the solution gradually treated with alcoholic 
CH: x 4s ‘ ‘ 
On. go 8 (m. p. 40—41°, corr.), is 
formed; when this substance is treated with hydroxylamine, it is 
converted into the oxime described above, and on oxidation with 
moderately dilute nitric acid, it yields ketomethylene bisulphide, 


CE, S 


OH,s 
Husemann (Annalen, 123, 83). 
CHMe's 


u-Imidomethylene propylene bisulphide, | GH _ gee: -NH, is formed 


potash, ethylene thiocarbonate, 


go> 00, and not ethylene thioxycarbonate, as was supposed by 


when propylenethiocarbimide is boiled with tin and hydrochloric 
acid ; the stannochloride, (C,H;S.N).,H,SnCk, crystallises from water 
in plates, and is readily soluble. The hydrochloride, C,H,S,N,HCIl, 
forms well-defined plates, melts at 172—175°, and is readily soluble 
in water. The acetyl derivative, C;H,S,NO, prepared by boiling the 
hydrochloride with acetic anhydride, is a crystalline powder which 
melts at 59°5°, and is almost insoluble in water and ether, but very 
readily soluble in alcohol. 

When trimethylenethiocarbimide is boiled with tin and hydro- 
chloric acid, it yields trimethylenemercaptan, and not imido- 
methylenetrimethylene bisulphide. F. S. K. 
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Preparation of Pyromucic Acid from Furfuraldehyde. By 
J. Vounarp (Annalen, 261, 379—380).—A better method for the pre- 
paration of pyromucic acid than that described by Schiff (compare 
this vol., p. 676) is to oxidise furfuraldehyde with potassium perman- 
ganate. For this purpose furfuraldehyde (9°6 grams) is mixed with 
water (400 c.c.) and potassium hydroxide (26 grams), and a solution 
of potassium permanganate (10°5 grams) in water (400 c.c.) gradually 
added, the temperature being kept below 20°; the solution is then 
boiled, filtered, the filtrate evaporated to a small volume, mixed with 
hydrochlorie acid, and extracted with ether. The yield of the crude 
acid is about 8°9 grams ; it is most easily obtained in a pure condition 
by sublimation, the acid being heated at 130—140° in a glass tube 
through which is passed a stream of air under a pressure of about 
50—60 mm. F. 8S. K. 


Furazancarboxylic Acid. By L. Wo.rrand P: F. Gans (Ber., 24, 
1165—1172).—Diisonitrosovaleric acid, when treated with concentrated 
sulphuric acid, loses a molecule of water, and is converted into furazan- 
propionicacid. The latter, under the action of cold sodium hydroxide 
or ammonia, is converted into the isomeric cyanonitrosobutyric acid, 
CN-C(-NOH)-CH,CH,COOH, and on oxidation it yields furazancarb- 
oxylic acid, which is converted by alkali into cyanonitrosoacetic acid. 

Furazancarborylic Acid.—The oxidation of furazanpropionic acid 
by means of potassium permanganate is a somewhat difficult operation, 
as the action either goes too far, or not far enough, unless special 
care is taken. The following conditions give a good yield. -Furazan- 
propionic acid (2 grams) is dissolved in a mixture of concentrated 
sulphuric acid (20 grams) and water (100 c.c.), heated at 85—90°, 
and mixed with a hot saturated solution of permanganate (20 grams) 
in four portions. The oxidation at first proceeds rapidly, afterwards 
more slowly, and is complete in 8—9 hours. The acid is extracted 
with ether, and purified by crystallisation from benzene. It is very 
easily soluble in water, ether, and alcohol, somewhat easily in boiling 
chloroform and benzene, and sparingly in carbon bisulphide and light 
petroleum. From benzene, it crystallises in long leatlets or needles 
of satiny lustre, and melts at 107° to a colourless oil. It dissolves in 
aqueous alkalis with a deep yellow coloration, and is immediately con- 
verted into the isomeric cyanonitrosoacetic acid; on boiling with 
water it is sowly decomposed with formation of hydrocyanic acid. The 
aqueous solution reddens litmus, and with carbonates yields well cha- 
racterised salts, which are unstable to boiling water. ‘The calcium salt, 
(C;HN,0O;).Ca + H,O, obtained by saturating the cold acid solution 
with calcium carbonate, crystallises in small needles, and is easily 
soluble in water. By boiling the aqueous solution, it is slowly con- 
verted into calcium cyanonitrosoacetate, hydrocyanic acid being 
formed at the same time. The silver salt, C;HN,O;Ag, is obtained 
as a white, crystalline precipitate on adding silver nitrate to a solution 
of the calcium salt. It dissolves somewhat easily in boiling water, 
crystallises in shining needles, and decrepitates when quickly heated. 
By prolonged boiling with water, it is converted into a sparingly 
soluble, yellow crystalline salt. 
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Oyanonitrosoacetic acid, NC-C(NOH)-COOH, is obtained by treating 
furazancarboxylic acid with excess of sodium hydroxide, strongly 
acidifying the solution with sulphuric acid, and extracting with ether. 
The acid is purified by crystallisation from a mixture of benzene and 
ether, and then from water. It is very easily soluble in water, ether, 
and alcohol, sparingly so in benzene, petroleum, and carbon bisulphide, 
crystallises in colourless prisms containing 4 mol. H,O, and melts at 
103°. The anhydrous acid melts at 123° with violent frothing, and is 
converted into a crystalline compound, which is probably cyanuric acid. 
The aqueous solution reacts strongly acid ; with ferric chloride it gives 
a red coloration, which disappears on the addition of a mineral acid. 
When boiled with water, it evolves hydrocyanic acid, and when boiled 
with potassium hydroxide, is converted into ammonia and nitroso- 
malonic acid. Towards alkaline carbonates it behaves as a bibasic 
acid, and yields salts of the formula NC-C(:-NOM)-COOM, which are 
yellow when dry. The acid salts are colourless. The normal calcium 
salt, CN: C<Soo>Ca + 7H,0, is obtained by saturating an aqueous 
solution of the acid with calcium carbonate, and evaporating over 
sulphuric acid. It crystallises in colourless, six-sided tablets, and is 
easily soluble in hot water, less so in cold water. When dried in a 
desiccator, it loses 4 mols. H,O, and is converted into a lemon-yellow 
powder ; the remaining water of crystallisation is not lost at 100°, 
and at a higher temperature the salt turns brown. The yellow salt 
takes up water to form the colourless salt, and dissolves in water to a 
yellow solution, which, on the addition of ferric chloride, turns deep red. 
The normal silver salt is obtained as a yellow, crystalline precipitate 
on adding silver nitrate to a solution of the normal calcium salt. It 
is sparingly soluble in water, easily so in excess of nitric acid or 
ammonia, and decrepitates when gently heated. The acid salt, 
C;HN,O;Ag, is obtained by careful addition of nitric acid to the 
normal salt, and also as a white crystalline precipitate by adding 
silver nitrate to an aqueous solution of the free acid. It crystallises 
from boiling water containing nitric acid in long, colourless Needles, 
decrepitates when heated, and is converted by prolonged boiling with 
water, more easily by warming with ammonia, into the yellow normal 
salt. 

Nitrosomalonic acid is obtained in theoretical quantity by boiling 
1 part of cyanonitrosoacetic acid or farazancarboxylic acid with potash 
(2 parts) and water (6 parts) in a reflux apparatus as long as ammo- 
nia is evolved. It melts at 139°, decomposes when strongly heated, 
with a hissing sound, and on heating in aqueous solution, decomposes 
into carbonic anhydride, hydrocyanic acid, and water. It has the pro- 
perties ascribed to it by Baeyer (Annalen, 131, 292). E. C. R. 


Constitution of Benzene. By A. Ciaus (J. pr. Chem. [2], 43, 
321—343).—A reply to Zincke’s paper in Annalen, 261, 208, as far as 
it concerns the author’s diagonal formula for benzene. 

A. G. B. 


Cymene. By O. Wipman (Ber., 24, 1362—1363).—A reply to 
R. Meyer (this vol., p. 688). 
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Oxidation of Cymene and Isopropylbenzene by Chromyl 
Chloride. By W.v. Mitter and Roupe (Ber., 24, 1356—1362).— 
The authors obtained an aldehyde on treating cymene with chromyl 
chloride (Abstr., 1890, 978), and this was likewise obtained by 
Ertera (ibid., 1254), together with a second compound which he has 
recently shown to be paratolyl methyl ketone (Gazzetta, 21,65). They 
now find that, under similar conditions, isopropylbenzene yields 
hydratropaldehyde and acetophenone. 

Hydratropaldehyde, C,H, O, is obtained from that portion of the 
product which combines with sodium hydrogen sulphite. It is an 
almost colourless oil, having an odour resembling that of the aldehyde 
obtained from cymene, and boils at 203—204° (thermometer in the 
vapour) under a pressure of 716 mm.; it colours a sulphurous acid 
solution of rosaniline, reduces an ammoniacal silver solution in the 
cold, and gives an oily compound with phenylhydrazine; it does not 
appear to oxidise, or only does so very slowly, in the air. Taking the 
above in conjunction with Widman’s recent discovery (this vol., 
p- 686) that cymene is paramethylisopropylbenzene, there can be no 
doubt that the aldehyde obtained from the latter is paramethyl- 
hydratropaldehyde as suggested (loc. cit.). A. R. L. 


Action of Halogens on Aromatic Compounds in presence 
of Light. By J. Scuramm (Ber., 24, 1332—1337).—By the action 
of bromine on parethyltoluene in molecular proportion in sunlight, 
1 atom of hydrogen in the ethyl group is displaced; the resulting 
product is liquid, and readily decomposes on distillation or by treat- 
ment with potash, paramethylcinnamene being obtained. The latter 
combines directly with 1 mol. of bromine to form paramethyleinnamene 
dibromide, CsH,Me‘CHBr-CH,Br, which crystallises from alcohol in 
long, slender needles melting at 445°. The same substance may be 
more readily prepared by heating the above liquid bromo-derivative 
with 1 mol. proportion of bromine on the water-bath in darkness. 

Parethyltoluene also reacts with 2 mol. proportions of bromine in 
sunlight; the product is liquid and probably consists of paramethyl-8- 
cinnamene dibromide. Ethylbenzene may be readily prepared by the in- 
teraction of benzene, ethyl bromide, and aluminium chloride, at 0°; on 
treating the crude product with 1 mol. proportion of bromine in sun- 
light, and afterwards with the same quantity in darkness at higher 
temperatures, parabromocinnamene dibromide, C,H,Br-CHBr-CH,Br, 
is formed, crystallising from alcohol in long, slender needles melting 
at 60°; the compound is identical with that obtained by the addition 
of bromine to parabromocinnamene, and yields parabromobenzoic acid 
on oxidation. By boiling with aqueous potassium carbonate solution, 
parabromophenylethylene glycol is formed; this crystallises from 
benzene or water in needles, melts at 102°, and readily decolorises 
potassium permanganate solution. 

Bromopropylbenzene behaves towards bromine like the correspond- 
ing ethyl derivative. Parabromo-a8-dibromopropylbenzene, 


C,H, Br-CHBr-CHMeBr, 


crystallises from alcohol in lustrous needles and melts at 61° ; long, 
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prismatic crystals are deposited on slowly evaporating a dilute 


alcoholic solution. 
Parabromobutylbenzene is prepared by the action of bromine on 


butylbenzene in presence of iodine, and boils at 240—242°. It reacts 
with bromine in a manner similar to the propyl and ethyl derivatives, 
and yields parabromo-B-y-dibromobutylhenzene, 


C,H,Br.CHBr-CHEtBr, 


which crystallises from alcohol in highly lustrous plates and melts 
at 76°5°. J. B. T. 


Thymol. By A. Cravs and E. Kravss (J. pr. Chem. [2], 43, 
344—355).—Engelhardt and Latschinoff's 2-thymolsulphonic acid is 
the para-acid, as they themselves showed by oxidising it to thymo- 
quinone (this Journal, 1871, 1053); their B-acid has been shown by 
the authors to be thymolorthosulphonic acid ; the y-acid is, therefore, 
thymolmetasulphonic acid. 

Orthobromothymolparasulphonic acid (brom-a-sulphothymolic acid 
of Engelhardt and Latschinoff) 


[OH : Br: Me: SO,H: Pr = 1:2:3: 4:6] 


is best obtained by adding a solution of bromine (1 mol.) in three 
times its weight of glacial acetic acid, by drops, to an aqueous solution 
of potassium thymolparasulphonate with continuous shaking; the 
liquid is then neutralised with potash and evaporated. The free acid 
cannot he crystallised by evaporation over the water-bath, as, after 
a certain degree of concentration, it decomposes into bromothymol 
and sulphuric acid; over sulphuric acid it crystallises in small, 
colourless columns (with 1 mol. H,O) which melt in their water of 
crystallisation at 55° (uncorr.). The potassiwm (with 1 mol. H,O), 
sodium (with 2 mols. H,O), the bariwm, the lead (with 3 mols. H,O), 
and the silver salts are described. 

Orthobromothymol [OH: Pr: Br: Me = 1:6:2:3] separates as an 
oily layer when potassium orthobromothymolparasulphonic acid is 
heated with dilute hydrochloric acid in a tube at 150°. It is a clear, 
yellow oil which boils at 240° (uncorr.) undecomposed, and does not. 
solidify in a freezing mixture. 

2-Bromothymoquinone [O,: Br: Me: Pr = 1:4: 2:3: 6] is obtained 
when orthobromothymolparasulphonic acid is oxidised with chromic 
acid ; it crystallises in beautiful, red, prismatic columns which melt 
at 48° (uncorr.); it is identical with the bromothymoquinone obtained 
by action of hydrogen bromide on thymoquinone (compare Kehr- 
mann, Abstr., 1890, 367). The action of concentrated nitric acid on 
orthobromothymolparasulphonic acid yields orthoparadinitrothymol 
(m. p. 54—55°, uncorr.). 

The potassium (with 1 mol. H,0), barium (with 4 mols. H,0), 
silver (with 2 mols. H,O), copper, nickel, and cobalt salts of thymol- 
orthosulphonic acid are described. Potassium parabromothymolortho- 
sulphonate [OH : Pr: Br: Me: SO,K = 1:6:4:3:2] is obtained by 
the action of bromine on potassium thymolorthosulphonate ; the 
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barium salt is described ; the free acid cannot be crystallised, being so 
easily decomposed into sulphonic acid and parabromothymol, which is 
a clear yellow oil; by the action of bromine it yields orthoparadi- 
bromothymol, which is characterised by its oxidation into 2-bromo- 
thymoquinone. 

The authors doubt whether Mazzara’s bromothymol is the para- 
compound (Abstr., 1890, 602, 753, 884); investigations are being 
made into this question. A. G. B. 


Action of Sunlight on Organic Compounds. By H. Kiincer 
and O. Sranpxe (Ber., 24, 1340—1346; compare Abstr., 1886, 
888; 1889, 405).—When a mixture of finely powdered quinone 
(5 grams) and benzaldehyde (10 c.c.) is exposed in a sealed tube to 
direct sunlight, the yellow solution becomes darker, and greenish- 
black crystals separate, which increase in quantity as the quinone 
dissolves. No pressure is observed on opening the tube; the crystals 
are collected, washed with ether, and, after crystallising from dilute 
alcohol, identitied as quinhydrone. Dibenzoylquinh ydrone, CxH2Os, i is 
obtained when the filtrate and ethereal washings from the quin- 
hydrone are allowed to evaporate in the sun. The black, semi-crystal- 
line residue is spread upon a porous tile, and dissolved in dilute 
alcohol, when it separates in long, black, flat needles, having a bluish- 
violet lustre, and a brown colour by transmitted light; it melts at 
116—117°, and dissolves in alcohol, ether, and benzene, with a yellow 
colour, splitting up into its components (see below); heated with 
water, it melts, the brown drops gradually become lighter, and quin- 
one passes off with the steam. 

Benzoylquinol (dihydroxybenzophenone), C;H;Bz(OH)>, is obtained, 
together with quinol, when dibenzoylquinhydrone is heated with sulph- 
urons acid; it separates in yellow oily drops which solidify on 
cooling, whereas quinol remains in solution; it forms long, yellow 
needles from dilute alcohol, and is very readily soluble in ether, 
benzene, and alcohol; it melts at 125°, and yields dibenzoylquin- 
hydrone when a dilute alcoholic solution is mixed with one of quinone. 
The tribenzoyl derivative, C,H;Bz(OBz)., which crystallises from 
alcohol in glistening, white needles, melts at 118°, and is sparingly 
soluble in cold alcohol, readily in ether and benzene, is formed on 
treating benzoylquinol with benzoic chloride; by hydrolysis with 
alcoholic potash, benzoylquinol is regenerated. 

Isovaleroquinhydrone, C,,H,,05, is formed together with quin- 
hydrone from quinone and _ isovaleraldebyde ; ‘it crystallises from 
dilute alcohol in beautiful, red tables with a metallic lustre, which 
gradually undergo change in the air and become yellow; it dissolves 
with a yellow colour in alcohol, ether, benzene, and glacial acetic acid, 
and melts at 103°. 

Isovaleroquinol, CyHy-CO-C,H;(OH)., is obtained, together with 
quinol, when isovaleroquinhydrone is treated with sulphurous acid ; it 
separates from dilute alcohol in yellow needles, and from benzene, in 
prisms, which become dull in the air, melts at 115°, and dissolves in 
alkalis with a yellowish-red colour ; it combines with quinone to form 
isovaleroquinhydrone; the dihenzoyl derivative, CyHy*CO-C,H;(OBz)., 
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crystallises from alcohol in white needles, melts at 105°, and yields 
isovaleroquinol on hydrolysis. 

The above-mentioned aldehydes have scarcely any action on 
quinone in the dark, less quinhydrone being formed after a month’s 
action than by an hour’s exposure to light. A. R. L. 


Action of Aniline on Chloride and Bromide of Arsenic. By 
R. Anscuiitz and H. Weyer (Annalen, 261, 279—297).—Arsenanilido- 
dichloridg, AsCl,,NHPh, is formed, with development of heat, when a 
dry ethereal solution of aniline (1 mol.) is gradually added, with 
constant shaking, to a dry ethereal solution of pure arsenic tri- 
chloride; the mixture is boiled for some time, then allowed to cool, 
and the intense yellow solution of the arsenic compound separated 
from the precipitated aniline hydrochloride, moisture being care- 
fully excluded. The solution is partially evaporated on the water- 
bath, and then kept over phosphoric anhydride, when a crystalline 
mixture of arsenanilidodichloride, aniline hydrochloride, and arsendi- 
anilidochloride is deposited ; the first-named compound can be isolated 
in a pure condition by repeated recrystallisation from ether, in which 
the two impurities are very sparingly soluble; the yield is very small. 
Arsenanilidodichloride is a yellow, crystalline powder; it melts at 
87—88°, decomposes at a higher temperature, and is readily.soluble 
in warm ether and chloroform, but only very sparingly in benzene; 
it quickly decomposes on exposure to moist air, being converted into 
arsenious oxide, hydrochloric acid, and aniline hydrochloride. 

Arsendianilidochloride, AsC|\(NHPh),, can be prepared by gradu- 
ally adding an etherea] solution of arsenic trichloride (1 mol.) to an 
ethereal solution of aniline (6 mols.); as soon as the reaction is at an 
end, the colourless solution is separated from the precipitated aniline 
hydrochloride and allowed to cool, when the arsenic compound is 
deposited in transparent, rhombic crystals, which immediately become 
cloudy on exposure to the air. It is purified by recrystallisation from 
hot ether containing a little aniline. It melts at 127—128°, decom- 
poses at a higher temperature, and is insoluble in benzene, and almost 
insoluble in cold ether and chloroform, but more readily in hot xylene, 
and readily in aniline; it is quickly decomposed by warm water and 
by cold alkalis. 

Arsenanilidodibromide, AsBr.,NHPh, prepared from arsenic tri- 
bromide, as described in the case of the corresponding dichloride, 
separates from ether in small, yellow crystals, melts at 111—113°, 
and decomposes at a higher temperature ; it is more sparingly soluble 
in ether and chloroform, and more sensitive to moistare than the 
dichloride. 

Arsenanilidodimethoxide, NHPh:As(OMe)., is formed when the 
dibromide is boiled with an ethereal solution of the theoretical quan- 
tity of sodium methoxide; it is a colourless, highly refractive liquid, 
which boils at 55° under a pressure of about 12 mm., and at 159—162° 
under the ordinary atmospheric pressure with slight decomposition ; 
it turns yellow on keeping. 

Arsenanilidodiethoaide, NHPh:As(OEt)., prepared in like manner, 
boils at 78° ander a pressure of about 12 mm.,and at 178—181° under 
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the ordinary atmospheric pressure with slight decomposition. The 
two compounds just described are very readily decomposed by water, 
yielding arsenious oxide, aniline, and the corresponding alcohol. 

Arsendianilidobromide, AsBr(NHPh)., can be prepared as described 
in the case of the corresponding chloride; it separates from hot ether 
containing a little aniline in well-defined, transparent, seemingly 
rhombic crystals, which soon turn red and become clondy on exposure 
to the air; it decomposes at 170—180°, is insoluble in benzene, and 
only sparingly soluble in ether and chloroform, and is quickly decom- 
posed by water and alkalis. 

The compound of the composition As(NHPh);,3HCl, described by 
Schiff (Compt. rend., 56,1095) and by Leeds (Amer. Chem. J., 3, 
134), could not be obtained ; it is most probably a mixture of arsen- 
anilidodichloride, arsendianilidochloride, and aniline hydrochloride. 
Landau (Inaug. Diss. Berlin, 1888) has described two compounds of the 
composition AsC];,4C,;H,.NH, + H,O and AsBr;,3C,H,;-NH, + H,O, 
which he obtained by treating aniline with arsenic trichloride and 
arsenic tribromide respectively in benzene solution; the authors find 
that Landau’s bromo-compound is simply aniline hydrobromide, so 
that his results are not trastworthy. F. 8. K. 


Combination of Ethyl Oxalate with Anilides. By W. Wisti- 
cenvs and W. Sarruer (Ber., 24, 1245—1256).—By the action of sodium 
ethoxide on a mixture of ethyl oxalate and acetanilide in benzene solu- 
tion, these two compounds unite in a manner similar to ethyl oxalate and 
ethyl acetate (Abstr., 1888, 1178), forming ethyl sodoxalacetanilate, 
COOEt‘CO-CHNa‘CO-NHPh. This separates out from the benzene 
solution, and is purified by recrystallisation from hot alcohol. It 
forms stellate groups of small plates, which slowly dissolve in cold, 
and are decomposed by hot, water. When heated to boiling with 
water, acidified, and quickly cooled, it yields ethyl oxalacetanilate, 
COOEt:CO-CH,°CO-NHPh, as an oil which quickly solidifies, and 
may then be recrystallised from light petroleum. It is very readily 
soluble in alcohol, ether, benzene, and alkalis, sparingly in light 

etroleum, and insoluble in watér, melts at 87—88°, and decomposes 
at 130°. Its alcoholic solution is coloured red by ferric chloride. 

The above sodium compound is not formed in very large quantities 
in the reaction, several] other products being obtained; one of these 
is a sodium compound of the formula C,,H,NO,Na, which is exceed- 
ingly difficult to purify, and possibly consists of sodium owalaceto- 

Lenylimid SRE) OO. wm, By the action of acids, it qui 
phenylimide, bon, 00 . By the action of acids, it quickly 
undergoes alteration, forming complicated products, one of which is 
anilidomaleic phenylimide (Abstr., 1890, 379); the chief product, 
however, is a yellow compound of unknown composition and constitu- 
tion, termed by the authors xanthoralanil, which is also the chief 
constituent of the original product of the reaction of sodium ethoxide 
on ethyl oxalate and acetanilide. It is best prepared from the latter 
by adding water, shaking well, acidifying, and warming the aqueous 
solution. The yellow, crystalline product obtained is boiled with 
acetic acid, which removes anilidomaleic phenylimide. Xanthoxal- 
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anil remains as a yellow, crystalline product which is insoluble in the 
ordinary solvents, and decomposes, on heating with alkalis, into 
aniline, oxalic acid, and volatile organic acids. 

Sodium ethoxide acts on a mixture of ethyl oxalate and acetopara- 
ioluidide in a similar manner. The sodium compound formed could 
not be recrystallised, and was therefore at once acidified and cooled. 
Ethyl owalacetoparatoluidate, COOEt:CO-CH,CO-NH-C,H,Me, is thus 
obtained as an oil which quickly solidifies, and on recrystallisation 
from befizene forms yellowish plates, melts at 134-—-135°, and is 
readily soluble in alcohol and ether. In this case also the chief pro- 
duct of the reaction is a yellow, insoluble compound, for which the 
name zxanthozralotoluidil is proposed. It forms microscopic plates and 
melts at 259°. 

When a mixture of ethyl acetanilide and ethyl oxalate is heated 
with sodium ethoxide, the reaction proceeds in a normal manner, 
without the formation of condensation products. No sodium com- 
pound could be isolated, but the chief portion of the ethyl oxalethyl- 
acetanilate was found in the ethereal solution. It is purified by con- 
version into the copper salt, (C\yHigsNO,),Cu, which crystallises from 
alcohol in slender, pale-green needles, and melts at 137—139°. The 
free ethyl oxalethylacetanilate, COOEt‘CO-CH,-CO-NEtPh, is obtained 
from it by acidifying and extracting with ether, and crystallises from 
the latter in large, lustrous, oblique prisms melting at 67—69°. It 
decomposes at 160°, and is soluble in the usual solvents with the 
exception of water and dilute soda, the alcoholic solution giving @ 
dark-red coloration with ferric chloride. 

When propionanilide is substituted for ethylacetanilide in the 
above reaction, the corresponding ethyl oxalpropionanilate is not ob- 
tained, but a compound containing the elements of alcohol less, which 


CO—CO 
>NPh. It may 


is probably methyloxalacetophenylimide, CHMe-CO 


be recrystallised from benzene, and then melts at 191—192°, becoming 
yellow at the same time; it is readily soluble in alcohol, ether, and 
benzene, sparingly in water and light petroleum, and gives with ferric 
chloride in alcoholic solution a dirty, brownish-red coloration. 


H. G. C. 


Action of Alkalis and Amines on Halogen-substituted 
Quinones. By F. Kenrmann (J. pr. Chem. [2], 43, 260—267).—In 
his previous paper (Abstr., 1890, 136), the author stated that, by 
reduction with stannous chloride ander certain conditions, the f-series 
of the halogen-substituted quinones yield the a- as well as the f-series 
of corresponding quinols. This is a mistake; experiments upon care- 
fully purified S-dimethoxydichloroquinone show that the a-quinol 
cannot be obtained from it by reduction. 

Chlorethoxydianilidoquinone, CoH,N.ClOs, is obtained by dissolving 
the crude mixture of a- and f8-diethoxydichloroquinones (loc. cit.) in 
alcohol, adding aniline equal in weight to that of the mixed quinones, 
and leaving the mixture for half an hour inthe cold; the precipitated 
chloranilanilide is then filtered off, and more aniline added to the 
filtrate, which is then boiled for a quarter of an hour; the liquid is 
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filtered while hot, the precipitate washed with hot benzene, and the 
mixed filtrate and washings evaporated to crystallisation. Chlor- 
ethoxydianilidoquinone crystallises.in long, steel-blue needles, melts 
at 232—233°, and partially sublimes undecomposed ; it is insoluble in 
water and aqueous potash, which shows the absence of the hydroxyl 
group; it dissolves in alcoholic potash with an intense, brownish-red 
colour, and in concentrated sulphuric acid with a violet colour, like 
other dianilidoquinones and unlike anilidoquinols, which dissolve 
with an emerald-green colour, boiling alcohol, glacial acetic acid, and 
benzene dissolve it slightly, with an olive-green colour. 

When aniline acts on a-diethoxydichloroquinone, both ethoxy- 
groups are eliminated (loc. cit.) from their para-positions, while the 
chlorine atoms remain. In the S-compound, one ethoxy-group and 
one chlorine atom are removed ; hence neither the ethoxy-groups nor 
the chlorine atoms in the A-compound are in the para-positions; 
whether they are in the ortho- or meta-positions remains undecided. 
The constitution of chlorethoxydianilidoquinone is 


[O, : OEt: Cl: (NHPh), = 1:4:2:5:3: 6]. 


Tetramethyldiamidochlorethoxyquinone, [O,: (NMe.). : OEt: Cl = 
1:4:2:5:3:6], is prepared by heating an alcoholic solution of 
f-diethoxydichloroquinone with a slight excess of dimethylamine, 
adding much water, and recrystallising the precipitate from dilute 
alcohol. It forms long, dark brownish-green needles, melts at 
90—91°, is insoluble in cold, but slightly soluble in hot, water, and 
very soluble in alcohol, glacial acetic acid, ether, and benzene. Di- 
methyldiamidochlorethoxyquinone, 


[O,: (NHMe), : OEt: Cl=1:4:2:5:3: 6], 


is formed when methylamine is substituted fot dimethylamine ; it 
crystallises in brownish-green leaflets melting with decomposition at 
210°, and dissolves sparingly in boiling alcohol, but not at all in 
water. Diamidochlorethoxyquinone, formed when alcoholic ammonia 
is used, crystallises in long, dark-violet needles. 
Chlorethoryparadihydroxy quinone, 


[O,: (OH), : OEt: Cl=1:4:2:5:3: 6], 


is obtained by boiling a weak aqueous alcoholic solution of B-dieth- 
oxydichloroquinone with excess of potash for some minutes, adding 
hydrochloric acid, and shaking with ether; it forms chocolate-brown, 
leafy crystals, melts at 168—170°, and partially sublimes in slender 
needles ; it is very soluble in alcohol, ether, and hot benzene, with a 
brownish-red colour, slightly soluble in cold water and cold benzene, 
insoluble in strong hydrochloric acid, and soluble in alkalis with a 
blue-violet colour. When hydrochloric acid is added to a strong 
solution of it in an alkali, it crystallises gradually in thick, lustrous, 
dark-brown, rhombohedric tables (with 1 mol. H,O). Several metallic 
compounds of this quinone were obtained. Anilidohydrowychloreth- 
oxyquinone, (O,: OH : NHPh : OEt: Cl => 1:4:5:3:6], is ob- 
tained by evaporating an alcoholic solution of the quinone with 
aniline, adding water, acidifying with hydrochloric acid, collecting the 
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precipitate and treating it with dilute ammonia to dissolve the anilide 
and leave the dianilide; on adding dilute sulphuric acid to the am- 
moniacal liquid, the anilide is precipitated in steel-blue needles. It 
melts with complete decomposition at about 180°, and dissolves easily 
in alcohol and glacial acetic acid with an ultramarine-blue colour. 
The alkyl chloranilates are shown to be quinone derivatives, in that 
they form molecular compounds with the corresponding hydrochlor- 
anilates. Tetrachlorotetramethoxyquinhydrone crystallises in brilliant, 
ruby-red tables and prisms with a faint-green, metallic lustre, when 
dimethyl chloranilate and dimethyl] hydrochloranilate, in molecular pro- 
portion, are dissolved in a boiling mixture of equal volumes of alcohol 
and glacial acetic acid. Tetrachlorotetrethoxyquinonehydrone, similarly 
obtained, forms long, dark blood-red needles. A. G. B. 


Symmetrical Trinitrosophenylparabromazobenzene. By C. 
Wittceropr (Ber., 24, 1320).—Trinitrosophenylparabromazobenzene, 
C.H2(NO);N2C,H,Br [N: (NO); = 1:2:4:6; N:Br=1: 4), is 
prepared by the reduction of picrylparabromophenylhydrazine, tri- 
nitrophenylparabromazobenzene, dinitronitrosophenylparabromazo- 
benzene, or nitrodinitrosophenylparabromazobenzene with potassium 
iodide in acetic acid solution ; the compound crystallises from glacial 
acetic acid in yellow needles melting at 215° ; it is soluble in alcohol, 
benzene, or chloroform, but dissolves very sparingly in ether, and 
is insoluble in water. J. B. T. 


Picrylchlorophenylhydrazine and Related Compounds. By 
C. WittceRopt and A. Béum (J. pr. Chem. [2], 43, 482—496).— 
Picrylparachlorophenylhydrazine, CsH,(NO,);;-NH-NH°C,H,Cl, exists 
in two distinct modifications. A red, stable variety is obtained by 
warming together molecular proportions of 4-chlorophenylhydr- 
azine and picryl chloride, in alcoholic solution. It crystallises from 
organic solvents in well-formed prisms, and decomposes at 174—175°. 
The other variety is formed by dissolving the chlorophenylhydrazine 
and picryl chloride in cold chloroform, and shaking the mixed 
solutions in the cold, when the compound separates as an amorphous, 
yellow mass. On recrystallisation from cold chloroform; slender, yellow 
needles which decompose at 170—171° are obtained. The yellow 
modification is rapidly converted into the red modification when 
boiled for a short time with alcohol, ether, or water. 

Picrylparachlorazobenzene, CgH,(NOz2)s"N2C.H,Cl, is obtained by 
the oxidation of picrylparachlorophenylhydrazine with an alcoholic 
solution of iodine or a solution of chromic acid in acetic acid. It 
crystallises from alcohol in reddish-yellow needles, and melts at 
138—139°. 

Dinitronitrosophenylparachlorazobenzene, NO-C,H,(NO,)2°N2°C,H,Cl. 
—This compound is obtained when picrylparachlorophenylhydrazine 
is boiled in a reflux apparatus with glacial acetic acid, until the red 
colour at first formed is changed to a bright yellow. On cooling the 
solution, soft, slender, yellow needles separate ; these dissolve in acetic 
acid, benzene, and alcohol, and melt at 242—243°. 

Dinitronitrosoparachlorazoxybenzene, NO-C,H,(NO,).°N.O°C,H,Cl, 
VOL. LX, 3p 
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results on further oxidation of the corresponding azo-compound with 
a mixture of chromic and acetic acids. It crystallises from acetic 
acid in yellow needles, melts at 223—224°, and is readily soluble in 
benzene and chloroform. 

Dinitrosonitrophenylparachlorazobenzene, NO."C,H.(NO).°N2°C.H,Cl, 
crystallises in greyish-yellow needles, and melts at 200°. It is obtained 
by heating picrylparachlorophenylhydrazine with alcohol for two 
hours at 110—120°. 

Picrylnitroparachlorazobenzene, C.H,(NO2)3"N2°C;H;Cl‘NO,.. This 
compound is prepared by boiling picrylparachlorazobenzene with 
three times its weight of a mixture of nitric and sulphuric acids for 
38—4 hours. It crystallises best from alcohol in reddish-yellow scales, 
and melts with decomposition at 184—185°. 

Dinitronitrosophenylparachlorazobenzene, 


NO-C,H,(NO,).*N.°C,H;Cl-NO,, 


obtained on nitration of dinitronitrosophenylparachlorazobenzene 
with a mixture of nitric and sulphuric acids, crystallises from benzene 
or acetic acid in slender, yellow needles, and melts with decomposi- 
tion at 180—181°. When this compound is heated for several hours 
with a very large excess of fuming nitric acid (sp."gr. 1°5) in presence 
of concentrated sulphuric acid, dinitronitrosophenyldinitroparachlor- 
azobenzene, NO-C,H.(NO,)."N2"C,H,Cl-NO,, is formed, which crystal- 
lises in whitish-yellow needles, and decomposes at 160—161°, some 
20° lower than the compound containing one nitro-group less. On 
continued boiling with a mixture of the acids, further nitration does 
not take place. 

2: 4-Dinitrophenylparachlorophenylhydrazine is formed on heating 
together, in alcoholic solution, 2-dinitrochlorobenzene (1 mol.) and 
parachlorophenylhydrazine. It crystallises from alcohol or benzene 
in beautiful, blood-red prisms, decomposes at 148—149°; and, on 
oxidation with chromic acid in acetic acid, forms the corresponding 
dinitrophenylparachlorazobenzene, C,H;(NO-)2*N2"C,H,Cl, which is dis- 
solved by organic solvents, crystallises in reddish needles, and melts 
at 151—152°. 

Nitronitrosophenylparachlorazobenzene, NO-C,H;(NO.)-N.*C,H,Cl, is 
obtained on heating a mixture of 2 : 4-dinitrophenylparachlorophenyl- 
hydrazine and acetic acid in a reflux apparatus for } to 1 hour, It 
erystallises from acetic acid in beautiful, greenish-yellow needles, 
and melts at 217—218°. 

2: 4. Dinitrosophenylparachlorazobenzene, C.H;(NO)."N,*C,H,Cl, is 
formed when the corresponding dinitrophenylparachlorophenylhydr- 
azimeas reduced by boiling it with alcohol ; or more rapidly by heat- 
ing together the two substances in a sealed tube at 115—120° for 2—3 
hours. On evaporation of its alcoholic solution, dark-red crystals 
are deposited, which decompose at 126—127°. 

2 : 4-Dinitrophenylnitroparachlorazobenzene, obtained by heating for 
one hour a mixture of 2: 4-dinitrophenylparachlorazobenzene with 
three times its weight of a mixture of nitric with sulphuric acid. 
It erystallises from acetic acid in yellow needles, and melts at 
122—123°. 
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Trinitronitrosoazobenzenephenylhydrazine, 
N.H, Ph:-C,H; (NO,)-N.°C,H, ( NO, 2)*NO,. 


is prepared by heating together in a reflux apparatus phenylhydr- 
azine (2 mols.) and trinitronitrosoparachlorazobenzene (1 mol.). It 
crystallises in dark-brown, microscopic scales which decompose at 
115—1 16°. 

Tetranitroazobenzeneparachlorophenylhydrazine, 


C,H,Cl-N,H.° C.H;(NO,) *N.°C,H.(NO,)s, 


obtained in a similar way to the last-described compound, crystallises 
in imperfect, dark-red, microscopic prisms, decomposes at 117—119°, 
and, on boiling 4—5 hours with acetic acid, gives trinitronttroso- 
azobenzeneparachlorazobenzene, C,H ,Cl*N.°C,H;(NO)-N2°C,H.(N ae 
which forms reddish-yellow crystals, and decomposes at 202—203 
Trinitronitrosoazobenzeneparachlorophenylhydrazine, 


C,H,Cl-N.H,°C,H,(NO.)-N2:C,H, (NO,)."NO, 


is formed by the action of trinitrosophenylparachlorazobenzene 
(1 mol.) on parachlorophenylhydrazine (2 mols.). It has a dark-red 
colour, and decomposes at 110—112°; on oxidation with chromic 
and acetic acids, it gives trinitronitrosoazobenzeneparachlorazobenzene, 
C,H,Cl-N.°C,H;(NO,)-N2"C;H,(NO,).*NO, which crystallises in yellow 
needles, and decomposes at 217—218° ; and on reduction by heating 
for 4—5 hours with alcohol in sealed tubes at 120°, furnishes tri- 
nitrosonitroazobenzeneparachlorazobenzene, 


C,H,Cl-N,"C,H;(NO)-N.2"C,H2"(NO).*NOz, 


which only crystallises imperfectly, and decomposes at 146—147°. 
Trinitronitrosouzobenenenttroparachlorazobenzene, 


NO,.C,H;Cl-N.°C,H;(NO,) *N.°C,H,(NO),."NO,, 


is obtained when trinitronitrosoazobenzeneparachlorazobenzene is 
boiled for 2—3 hours with three times its weight each of nitric acid 
(sp. gr. 15) and concentrated sulphuric acid. It forms whitish- 
yellow crystals, only slightly soluble in alcohol, and decomposes at 
189—190°. 


Tetranitronitrosodisazobenzeneparachlorophenylhydrazine, 
C,H,Cl-N.H,°C,H,( NO) *N,C,H,(NO,) “N.°C,H.(NO,).°NO. 


This compound is obtained by adding parachlorophenylhydrazine 
(2 mols.) to trinitronitrosoazobenzenenitroparachiorazobenzene 
(1 mol.) suspended in alcohol. It forms an almost amorphous, dark- 
red product, and decomposes at 120—122°. 

That the above-described nitroso-compounds are simple az0-com- 
pounds, and not polymerides, is shown by the fact that their mole- 
cular weights, as determined by Raoult’s method, agree with those 
calculated from the above-given formule. G. T. M. 


Amidotolyloxamethane. By H. Scuirr and A. Vanni (Ber., 24, 


1315—1317; compare this vol., p. 702).—Toluylenedioxamethane, 
3 p 2 
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C,.H,Me(NH-CO-COOEt), [Me: NH: NH = 1: 2: 4], is prepared by 
heating amidotoluyloxamethane with ethyl oxalate and a little 
alcohol; it is also found in the mother liquors obtained in the pre- 
paration of amidotolyloxamethane from ethyl oxalate and toluylene- 
diamine; the compound is sparingly soluble in ether, from which it 
crystallises in needles melting at 130°; the alcoholic solution is 
fluorescent. 

Oxamethanetolyloxamide, NH,*CO-CO-NH-C,H;Me-NH:-CO-COOEt 
[= 4:1: 2], is formed from amidotolyloxamide and ethyl oxalate 
in a similar manner to the preceding compound ; it crystallises from 
dilute alcoho) in tufts of colourless needles, and melts at 210° with 
decomposition. By the action of alcoholic ammonia on either of the 
preceding compounds, toluyldioxamide, CsH;Me(NH-C,0,NH:),, is 
obtained as a white, crystalline powder. decomposing above 220° with- 
out melting. Toluylenedioramic acid, CsH;Me(NH-CO-COOH),, is 
found in the aqueous mother liquors of the dioxamide; it is an 
unstable, viscid liquid, excessively sweet to the taste ; the barium salt 
crystallises with 1H,O, and, like the silver and lead salts, readily 
undergoes decomposition. 

Uramidotolyloxamethane, NH."CO-NH:°C,H;Me-NH-CO-COOEt, is 
prepared by the action of potassium cyanate on amidotolyloxamethane 
sulphate in aqueous solution; it crystallises from alcohol, and 
melts at 218°. On treatment with ammonia, or by the action of 
potassium cyanate on amidotolyloxamide sulphate, uramidotolylox- 
amide, C,H;Me(NH-CO-NH,),, is formed ; this is sparingly soluble in 
alcohol, and melts at 239° with partial decomposition. J. B. T. 


Ethyl Acetoacetate Aldehydeuramide. By P. Bicrnettt (Ber., 
24, 1317—1313)'—On boiling an alcoholic solution of ethyl aceto- 
acetate, benzaldehyde, and carbamide in molecular proportion for two 
hours in a reflux apparatus, a compound is obtained crystallising in 
colourless, lustrous plates and melting at 207+-208° ; its constitution 
is expressed by one or other of the following formule, of which the 
second appears to be the more probable :— 


CHPh:N-CO-N:CMe-CH,-COOEt; CHPh:N-CO-NH-CMe:CH-COOEt. 


The same substance is also formed by the interaction of ethyl 
uramidocrotonate and benzaldehyde. It is very stable, and is not 
affected by concentrated acids or alkalis in the cold; on boiling with 
dilute sulphuric acid, benzyl alcohol is produced, whilst, by heating 
with potash, it decomposes into benzyl alcohol, benzaldehyde, am- 
monia, and potassium carbonate; a yellow substance is also formed 
in small quantity, and is being further investigated. Salicylaldehyde, 
cinnamaldehyde, furfuraldehyde, cumaldehyde, and other aldehydes 
react in a manner similar to benzaldehyde, whilst the ethyl aceto- 
acetate may be replaced by acetophenone or acetone; the resulting 
products are, however, less stable. a. a ee 


Formyl and Oxalyl Derivatives of Orthamidobenzamide. By 
KE. Kyare (J. pr. Chem. [2], 43, 209—231)—The orthamidobenz- 
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amide employed in this work was prepared from isatoic acid, itself 
prepared from isatin as described by Kolbe (Abstr., 1885, 665). Con- 
cerning the preparation of isatin, the author remarks that oxidation 
of indigo by chromic acid yields a purer product, whilst oxidation 
by nitric acid yields a larger quantity ; he gives directions for obtain- 
ing a yield of 30—35 per cent. of pure isatin by Sommargau’s method 
with nitric acid (Ber., 17, 976). The orthamidobenzoic acid was 
prepared by reducing orthonitrobenzoic acid with tin and hydrochloric 
acid in alcohol; the yield was 47—50 per cent. 
Formylorthamidobenzamide (Weddige, Abstr., 1885, 661) is best 
obtained by stirring orthamidobenzamide (1 mol.) with 95 per cent. 
formic acid (14 mols.) until the mass is solid, evaporating the excess 
of acid on the water-bath, and crystallising from hot alcohol. It 
forms colourless, lustrous, rhombohedral crystals, sometimes needles ; 
it dissolves in all hot solvents, and in most of them when cold; it 
melts at 123°, and when heated at 170°, or for some time with water 
or alkalis, it loses water and forms é-oxyquinazoline (Joc. cit.) ; this 
substance crystallises in long, slender, white needles, melts at 
211—212°, and dissolves in the usual solvents, including acids and 
alkalis, except light petroleum ; its solutions, especially the aqueous, 
fluoresce blue ; its platinochloride forms an orange-red, microcrystal- 
line precipitate. 


-Methyl-é-oxyquinazoline, OB er’ is obtained by dissolv- 


ing 6-oxyquinazoline in the calculated quantity of a solution of potash 


in methyl alcohol, and adding the calculated quantity of methyl 
iodide; it crystallises in long, lustrous needles, melts at 71°, and 
dissolves in the usual solvents, but will not crystallise from light 
petroleum. The platinochloride is described. 

When orthamidobenzamide and 95 per cent. formic acid are 
stirred together in molecular proportion, formyldiorthamidobenzamide, 
OH-CH(NH-C,HyCONH,),, is obtained; it crystallises in thin, nearly 
quadratic, rhombic leaves or tables, melts at 135°, and dissolves freely 
in water, alcohol, benzene, ether, acetone, and hot chloroform; pro- 
longed heating with water, alcohol, or dilute alkalis converts it into 
é-oxyquinazoline ; when heated at 150° until no more water is evolved, 
it yields a crystalline mass which gradually melts between 170° and 
180°, and is so readily converted into 6-oxyquinazoline and orthamido- 
benzamide that it could not be analysed. Attempts to obtain a methyl 
derivative of formyldiorthamidobenzamide resulted in the formation of 
-methyl-é-oxyquinazoline and orthamidobenzamide. The platinochlo- 
ride forms long, slender, lustrous, yellowish-red needles, which dissolve 
in alcohol with a blue fluorescence. A substance melting at 107—108° 
was obtained during the preparation of formyldiorthamidobenzamide, 
but in quantity insufficient for analysis. 

Formylorthamidobenzomethamide, CHO-NH:C,HyCO-NHMe, is ob- 
tained by mixing orthamidobenzomethylamide (Abstr., 1887, 1043) 
with formic acid in molecular proportion, evaporating on the water- 
bath, and crystallising from benzene; it forms clusters of needles, melts 
at 111—112° and dissolves in warm ether and benzene, less easily in 


910 ABSTRACTS OF OHEMICAL PAPERS. 


water and alcohol, and not at all in light petroleum; when heated at 
190—200° for some hours, it is converted into y-methyl-é-oxyquinaz- 
oline. The methiodide, C,oH,,N,OI, is obtained by heating formylorth- 
amidobenzomethylamide with the calculated quantity of methyl 
iodide in methyl! alcohol at 100° in a sealed tube for one hour; it 
crystallises in needles and leaflets; its platinochloride, for obtaining 
which it is converted into chloride by double decomposition with 
silver chloride, is an orange-yellow, crystalline powder insoluble in 
alcohol and ether; the corresponding hydroxide forms very slender 
crystals which are very soluble in water. 

Weddige (Abstr., 1887, 1044) treated orthamidobenzamide with 
methy] iodide in alcohol in order to obtain orthomethamidobenzamide ; 
the author substituted methyl for ethyl alcohol, and obtained dimeth- 
amidobenzamide at the same time. Orthamidobenzamide is dissolved 
in methyl alcohol, and heated with the calculated quantity of methyl 
iodide in a sealed tube at 100° for some hours; the mass is 
extracted with ether, the residue dissolved in as little water as possible, 
the solution filtered, the bases precipitated by ammonia, washed with 
cold water, and then treated with water at 70—80°; dimethamido- 
benzamide and unaltered orthamidobenzamide are thus dissolved, and 
on cooling, the former crystallises out. Dimethamidobenzamide, 
NMe,’C,H,-CONH,, forms needles, melts at 139—140°, and dissolves 
easily in acids ; its platinochloride was obtained. 

Formylorthomethamidobenzamide, CHO-NMe’C,H,yCONH,, is pre- 
pared by heating orthomethamidobenzamide with the calculated 
quantity of formic acid in a tube at 100° for three hours; after 
decolorising with animal charcoal in alcohol, it crystallises in feathery, 
flat needles which soften about 100° and melt at 113°. When heated 
at 150—160° for some time, it yields a thick, yellow oil which solidi- 
fies after some days to small needles melting at 123—124°; the 
quantity obtained was insufficient to allow of this substance being 
identified as a-methyl-é-oxyquinazoline, but it is certainly distinct 
from y-methyl-é-oxyquinazoline. The identity of the methyl deriva- 
tives obtained from formylorthamidobenzomethamide and from 
é-oxyquinazoline proves that the constitution of the latier is 
CH CO ‘N H 

He <N—OH 

The author has prepared Griess’ carbimidoamidobenzoyl (Abstr., 
1885, 1227), and finds that it melts at 211—212°, not 214°; he there- 
fore concludes that it is identical with é-oxyquinazoline, and that 
Griess’ formula for it is incorrect. 

Ethyloxalylorthamidobenzamide, COOEt‘CO-NH:C,H,;CONH,, was 
obtained once in several experiments, when the calculated quantities 
of orthamidobenzamide and ethyl oxalate were gradually heated 
together to 170°, alcohol being evolved. An amorphous precipitate 
separated from the alcoholic solution of the product; this was 
a mixture of several substances, from which, by fractional crystallisa- 
tion, small, prismatic crystals of this ethyl derivative, melting at 
158—159°, were obtained. From the mother liquor, a substance, 
C.;Hs.NO,, was obtained in needles melting at 140—141°; the amount 
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was insufficient for further investigation. A fibrous substance of uncer- 
tain composition melting at 177—178° was obtained when methyl 
oxalate was substituted for ethyl oxalate. 

An additive product is obtained when orthamidobenzamide and ethyl 
oxalate are heated in alcohol; it forms thick, flat prisms, melts 
at 87—90°, and dissolves in cold alcohol, water, ether, acetone, and 
warm chloroform ; it is decomposed into ethyl oxalate and orthamido- 
benzamide when heated at 80° for some time, or by the action of 
hydrochloric acid. A similar product is obtained with methyl oxalate ; 
it forms short, slender needles, melts gradually between 80° and 90°, 
and dissolves in the usual solvents. A. G. B. 


Alkyl Ketones from Halogen Derivatives of Aromatic Hydro- 
carbons. By A. Craus (J. pr. Chem. [2], 43, 355—363 ; compare 
Schweitzer, this vol., p. 684). 

Orthochlorometamethyltolyl methyl ketone (orthochlorometacetyltolwene) 
[Me: Cl: COMe=1:2:5] is obtained by the action of acetic 
chloride on orthochlorotoluene in carbon bisulphide in the presence of 
aluminium chloride; it is a colourless, strongly refractive liquid of 
agreeable aromatic odour, boiling at 28388—242° (uncorr.) ; its oxime 
crystallises in thick, yellowish needles and melts at 112° (uncorr.). 
By oxidation with potassium permanganate in alkaline solution, it 
yields parachlorometatoluic acid [COOH : Me : Cl=1:3: 4] (m.p. 
209°, uncorr.; Abstr., 1885, 1052), whose calciwm salt crystallises 
with 34 mols. H,0, and 4-chlorisophthalic acid [(COOH),: Cl = 
1:3: 4], which does not melt below 340°; this oxidation shows that 
in the ketone the acetyl group must occupy the para-position to the 
chlorine atom, and the meta-position to the methyl group. 

Orthobromometamethyltolyl methyl ketone [Me : Br: COMe = 1: 2: 5] 
is prepared in like manner, and is a colourless, strongly refractive oil of 
agreeable, aromatic odour; it boils at 262—264° (uncorr.); its oxime 
crystallises in thick, white needles, and melts at 104° (uncorr.). 
When oxidised with permanganate, it yields parabromometatoluic acid 
(m. p. 209°, uncorr.; Abstr., 1882, 185), whose bariwm salt crystallises 
with 4 mols. H,O, and 4-bromisophthalic acid (m. p. 287°, uncorr.), 
whose barium salt (with 1 mol. H,O) is described. 

When parachlorotoluene and parabromotoluene are acetylised in 
this way, the products seem to be mixtures; in the former case, 
the product boils at 235—240° (uncorr.), in the latter, at 261—265°. 

Metachlororthomethyltolyl methyl ketone [Me : COMe: Cl = 1:2: 5], 
similarly obtained, is a colourless, agreeably aromatic liquid which 
boils at 239—240° (uncorr.); its oxime crystallises in long, colourless, 
lustrous needles melting at 116° (uncorr.). By oxidation with per- 
manganate, it yields parachlororthotoluic acid (m. p. 166°, uncorr.) and 
parachlorophthalic acid (m. p. 148°). 

Metabromorthomethyltolyl methyl ketone is a colourless oil of agree- 
able aromatic odour which boils at 257—258° (uncorr.); its owime forms 
long, soft, filamentous needles, and melts at 97°(uncorr.). By oxidation 
with permanganate it yields parabromorthotoluic acid (m. p. 187°, 
uncorr.) and parabromophthalic acid (m. p. 168°), whose anhydride 
melts at 106°. 
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4-Chlorometazylyl methyl ketone is a colourless, aromatic oil, boiling 
at 260° (uncorr.); its oxime forms colourless needles, and melts at 
103° (uncorr.). A. G. B. 


Action of Ammonia on Derivatives of the Ethyl and Methyl 
Salts of Orthamidobenzoic Acid. By E. Zacnarias (J. pr. Chem. 
[2], 43, 432—450; compare Hiibner, Annalen, 195, 34).—Ethyl 
amidonitrobenzoate [COOEt : NH, : NO, = 1:2: 3] is obtained by 
heating in a sealed tube at 130—150° ® mixture ‘of ethyl nitroethoxy- 
benzoate [COOEt : OEt : NO, = 1: 2:3] and alcoholic ammonia. 
It crystallises from 90 per cent. aleobol in beautiful, dark-yellow 
needles, and melts at 109°. On continued digestion with baryta- 
water, and subsequent addition of hydrochloric acid to the sparingly 
soluble barium salt thus obtained, a substance identical with amido- 
nitrobenzoic acid [COOH : NH, : NO, = 1: 2: 3] separates. 

Ethyl acetamidonitrobenzoate [COOEt : NHAc : NO, = 1: 2: 3] is 
obtained by heating together a mixture of ethyl amidonitrobenzoate 
and acetic chloride. It crystallises from water in white needles, 
melts at 102°, and is exceedingly soluble in cold alcohol, ether, 
benzene, chloroform, and light petroleum. On digestion with aqueous 
ammonia, it forms the corresponding ammonium salt, but, on heating 
in a sealed tube at 170° with alcoholic ammonia, the compound 


NO; 0° boo is obtained. This compound is insoluble in 


ordinary solvents, except hot alcohol, from which it separates in small, 
brownish crystals; it melts with decomposition at 264°, gives a 
potassium salt crystallising in yellowish-red needles, and a methyl 
salt crystallising in white needles which melt at 175°; it forms 
insoluble salts with the heavy metals ; and, on reduction with tin and 
hydrochloric acid or stannous chloride, gives a base which crystallises 
in colourless needles, and melts at 230—232°. On acetylation of ethyl 
amidonitrobenzoate, a yellow compound is obtained, which appears to 
be an isomeride of the ethyl acetamidonitrobenzoate mel Iting at 102°. 

Ethyl nitrobenzoylamidobenzoate | COOEt : NHBz : NO, = 1: 2: 3] 
is obtained by warming ethy] amidonitrobenzoate (m. p. 109°) with 
benzoic chloride. It forms yellowish-white crystals, melts at 85°5°, 
and is readily soluble in alcohol, ether, benzene, and chloroform. On 
heating it with alcoholic ammonia, it yields the compound 


CO:NH 
ied OsHs<y— bpp’ 
which crystallises in slender, white needles, not melting at 250°, and 
forms a methy] salt crystallising from alcohol in slender, white needles 
which melt at 138°. 
On treating ethyl diazobenzoate chloride, COOEt-C,H,-N.Cl 
[COOEt : N : NCl = 1: 2], obtained from ethyl ee 
CO-N 


with cold aqueous ammonia, benzazimide, CHi<y , is formed ; 


ae 
but the author has not succeeded in producing a sissilarty constituted 
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closed-chain compound by the action of aqueous ammonia on ethyl 
methyl]nitrosoamidobenzoate [COOEt : N(NO)Me = 1:2]. When 
the last-named compound is heated at 140—150° with aqueous 
ammonia, a mixture of orthonitrosomethylamidobenzamide and methyl- 
amidobenzoic acid, COOH*C,HyNHMe [COOH : NHMe = 1: 2], is 
obtained. The latter softens at 165°, melts at 170°, is soluble in all 
ordinary solvents, but does not form well-characterised salts. 


G. T. M. 


Diethylearbobenzonic Acid. By R. Anscniitz and W. Berns 
(Annalen, 261, 298—309).—The acid first prepared by Limpricht and | 
Schwanert (Annalen, 155, 63), by the action of alcoholic potash on 
deoxybenzoin, and named by Zagoumenny (this Journal, 1877, ii, 
194) diethylearbobenzonic acid, has the composition C,sH,,O2, but its 
constitution has not yet been ascertained. It distils under greatly 
reduced pressure with slight decomposition, and is insoluble in am- 
monia and alkaline carbonates, but soluble in concentrated potash ; it 
seems not to contain a carboxyl group, and it does not combine with 
hydroxylamine, phenylhydrazine, or acetic anhydride. When treated 
with hydrogen chloride in alcoholic solution, it is converted into a 
colourless, liquid, diethyl derivative, which boils at 207—209° (11 mm.) 
and has the composition Cy»H,,O,. It is not acted on by sodium 
amalgam, but when distilled over zinc-dust it yields stilbene, and 
when boiled with hydriodic acid and amorphous phosphorus it is con- 
verted into a colourless, crystalline compound melting at 132—134°, 
which the authors name isodiethylcarbobenzonic acid ; this substance is 
probably identical with the compound obtained by Limpricht and 
Schwanert (loc. cit.) by heating diethylcarbobenzonic acid at 100° with 
hydrochloric acid. 

When diethylcarbobenzonic acid is boiled with excess of nitric acid 
of sp. gr. 1:18 until oxidation is at an end, it is converted into a com- 
pound of the composition C,,H,.0;, which melts at 120°. On fusing it 
with potash in the manner described by Zagoumenny, an inflammable 
gas is evolved, and on dissolving the melt in water and acidifying with 
hydrochloric acid, there is produced a precipitate which is completely 
soluble in ammonia: when this product is distilled under greatly 
reduced pressure (12 mm.), it yields a small quantity of a colourless 
liquid with an odour of butyric acid, benzoic acid, and a thick, colour- 
less oil boiling at about 176°5° (15 mm.), which has the composition 
C,,H,O.. On treating this oil with potassium permanganate, it is 
converted into benzoic acid ; it is, therefore, a phenylvaleric acid, and 
not diethylbenzoic acid as was supposed by Zagoumenny; it is not 
identical with either of the known phenylvaleric acids, both of which, 
namely, the normal acid and phenylethylpropionic acid (benzylethyl- 
acetic acid), have been prepared by Baeyer and Jackson. 

. Ethyl phenylwalerate, C,;Hi,03, prepared by treating the acid obtained 
from diethylearbobenzonic acid with hydrogen chloride in alcoholic 
solution, is a colourless liquid boiling at 144—146° under a pressure 
of about 15 mm. The chloride, C;,H,,;0Cl, is obtained when the acid 
is treated with phosphorus pentachloride; it is a colourless liquid 
boiling at 129—131° under a pressure of about 11 mm. The anilide, 
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C,;H,NO, prepared from the chloride, separates from alcohol in 
rhombic crystals, a : b : ¢c = 0°68451 : 1 : 0°60844, melting at 
101—102°. 

Benzylethylacetic acid (phenylethylpropionic acid) can be prepared 
by hydrolysing ethyl benzylethylacetoacetate ; it boils at 172—174° 
under a pressure of about 15 mm. The chloride is a colourless liquid 
boiling at 145—150° under a pressure of about 24mm. The anilide, 
C,,H,,.NO, separates from alcohol in large, well-defined, monosym- 
metric crystals, a: b:c: = 0°81716: 1: 1°1885, 8 = 70°28’, melting 
at 88—89°. F. S. K. 


Additive Products of Ethyl Sodacetoacetate and Sodio- 
malonate with Ethereal Salts of Unsaturated Acids. By A. 
Micuaet and P. C. Freer (J. pr. Chem. [2], 43, 390—395 ; compare 
Auwers, this vol., p. 546).—The first product of the reaction of ethyl 
sodacetoavetate on ethyl cinnamate (Abstr., 1887, 672) is an additive 
compound of one molecule of the latter with two molecules of the 
former. The compound (©,,H,,Q, is obtained when this additive pro- 
duct is heated with alcohol ; it melts at 144—145°, not 140°5° (loc. cit.), 
and gives an amorphous, white hydrazone, C;;H\O;.N-NHPh, which 
melts at 74—75°. When the compound C,;H,,0, is saponified with 
alcoholic potash, a potassium salt is obtained ; the corresponding acid 
melts at 95° with evolution of carbonic anhydride, yielding a compound 
C,.H,,02, which crystallises in long, lustrous needles, melts at 
184—185°, and dissolves in alcohol and ether, but not in light 
petroleum. 

The substance C,,H,,0, yields two oximes, the one, C4H».0;-NOH, 
when a neutral (sic) solution of the substance in ammonia is mixed with 
hydroxylamine hydrochloride, as a white, amorphous precipitate 
which melts with decomposition at 129—131°; the other, C;,H,,O:NOH, 
when hydroxylamine is added to an aqueous or alcoholic solution of 
the substance, as a white, amorphous compound melting at 172° and 
soluble in alcohol and ether but not in light petroleum; it is thus 
proved that C,.H,.O, contains a carbonyl group. The compound 
C4H»O.:NPh, obtained by heating C,,H,,O, with aniline (equal 
mols.) in alcohol, crystallises in white octahedra, melts at 237—238°, 
and is insoluble in aqueous sodium carbonate and hydroxide. 

When the compound C,.H;,0, is heated for some time with aqueous. 
alkalis, a new substance C,.H,,O; is obtained ; it crystallises from 
light petroleum in concentric groups of needles, from water and 
carbon bisulphide in large, hard prisms, melting at 83—84°; it 
behaves as an acid but not an unsaturated one; with iodine in an 
alkaline solution, it yields iodoform; its silver salt (with 4 mol. H,O) 
forms a white precipitate ; its o~ime is an amorphous substance, melts. 
at 93°—94° with decomposition, and dissolves in alcohol and ether. 
Dilute potassium permanganate solution oxidises the substance 
C,.H,,0;, with formation of benzoic acid and an unidentified, volatile 
acid. When reduced with sodium amalgam in alcohol, C;,H,O; yields 
a thick oil, C,.H,,O., which distils undecomposed at 271—273° 
(17 mm.) and behaves as a lactone, thus indicating that C,.H,,Os 
is a carboxy-acid of the constitution COMe-CH.°CH Ph-CH,-COOH, 
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the lactone being a é-lactone of the constitution 
CH.— CO 


CHPh<G4,-CHMe> 2 
The substance C,,H,.0, has the same empirical formula as cinnamyl- 
acetone (m. p. 84°), but is not identical with it. . A. G. B. 


Derivatives of {Phenyl Salicylate (Salol). By W. Kwesi. 
(J. pr. Chem. [2], 43, 378—389; compare Abstr., 1890, 1284).— 
Phenyl acetylsalicylate (acetylsalol), OAc*C,H,COOPh, is obtained by 
heating acetic chloride or acetic anhydride with dry phenyl salicylate | 
and pouring the liquid into absolute alcohol; it forms-stellate crystals. 
and melts at 97°. 

a-Phenyl nitrosalicylate [NO,: OH: COOPh = 5:2:1] has been 
already described (Abstr., 1890, 1284); it is also obtained by heating 
5-nitrosalicylic acid (m. p. 222°; compare Hiibner, Abstr., 1879, 380) 
with phenol and phosphorus oxychloride at 120—130° for several 
hours (compare Nencki and Rasinsky, /. pr. Chem. [2], 31, 472). 

B-Phenyl nitrosalicylate [NO,:OH:COOPh = 3:2:1] is pre- 
pared by heating 3-nitrosalicylic acid with phenol and phosphorus. 
oxychloride at 100°; it crystallises in prisms which melt at 101°. 

a-Phenyl acetylnitrosalicylate, prepared from a-pheny] nitrosalicylate 
and acetic anhydride, crystallises in slender, white needles melting at 
118°. The nitration of phenyl acetylsalicylate with nitric acid only 
yields a-phenyl nitrosalicylate. B-Phenyl nitracetylsalicylate, prepared 
from f-pheny] nitrosalicylate and acetic anhydride, melts at 95°. 

Phenyl dinitrosalicylate (Abstr., 1890, 1284), is sparingly soluble 
in alcohol, more so in benzene and chloroform, and most so in glacial 
acetic acid. Phenyl dinitracetylsalicylate crystallises in slender, white 
needles and melts at 118°. 

Orthonitrophenyl dinitrosalicylate (phenyl trinitrosalicylate, loc. 
cit.) is obtained by acting on phenyl salicylate with a mixture of nitric 
acid (sp. gr. 1°525) and strong sulphuric acid ; it crystallises in silvery 
leaflets and melts at 100°. By saponification it yields orthonitrophenol. 
Paranitrophenyl dinitrosalicylate is similarly obtained, but the reaction 
mass is extracted with glacial acetic acid instead of alcohol; it forms 
yellowish needles and melts at 176°; it yields paranitrophenol on 
hydrolysis. Paranitrophenyl dinitracetylsalicylate melts at 156°. 

The author’s attempts to obtain a trinitrosalicylic acid failed. An 
isomeride of dinitrosalicylic acid was obtained; it melts at 95° and is 
converted into the known acid (m. p. 173°) when recrystallised. 

A. G. B. 

Action of Ammonia and Methylamine on Derivatives of 
the Ethyl and Methyl Salts of Nitrohydroxybenzoic Acids. 
By P. Tuieme (J. pr. Chem. [2], 43, 451—482).—When a mixture of 
ethyl nitrohydroxybenzoate [COOEt: NO,.:OH =1:3:4] and 
alcoholic ammonia is heated together for 8—16 hours, at 180°, in 
sealed tubes, the compound COOEtC,H;(NO,)*ONH, is formed, 
without the least trace of a nitrohydroxybenzamide. 

Ethyl nitrethoxybenzoate [COOKt : NO, : OEt = 1:3: 4] crystal- 
lises from alcohol in nearly colourless needles or scales, melts at 64°, 
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is insoluble in water, but dissolves readily in alcohol, ether, benzene, 
and chloroform. On digestion with alcoholic ammonia at 130—140°, 
it is converted almost quantitatively into ethyl nitramidobenzoate 
{(COOEt : NO, : NH, = 1:5: 4], which crystallises from alcohol in 
long, yellow needles, melts at 136°, and readily sublimes. If aqueous 
ammonia is employed instead of alcoholic ammonia, ammonium nitr- 
amidobenzoate is formed. 

Nitramidobenzamide [CONH, : NO,: NH, = 1:3: 4] is obtained 
when the above-described ethyl nitramidobenzoate (m. p. 136°) is 
heated with aqueous ammonia. It crystallises from water in long, 
felted, yellow needles, melts with decomposition at 226°, and sublimes 
at a lower temperature. 

Ethyl mnitracetamidobenzoate [COOEt: NO,: NHAc = 1:3: 4] 
crystallises in long, white, felted needles, melts at 95—96°, readily 
sublimes, and is converted on heating with aqueous ammonia into 
ammonium nitramidobenzoate. 

Ethyl nitromethamidobenzoate [COOEt : NO,: NHMe = 1:3: 4] 
is readily formed by heating ethyl nitrethoxybenzoate (m. p. 64°) 
with methylamine (2 mols.) in alcoholic solution. It crystallises 
from alcohol in orange-yellow, prismatic masses, melts at 100°, and, 
on treatment with potash and subsequent addition of hydrochloric 
acid, gives a corresponding nitromethamidobenzoic acid, which crys- 
tallises from alcohol in pale-yellow needles, and melts with decompo- 
sition at 295°. 

Ethyl dinitrohydroxybenzoate [COOEt : (NO,),: OH = 1:3:5:4] 
is obtained on further nitration of the mononitro-compound (m. p. 
64°) with a mixture of nitric and sulphuric acids. It crystallises 
from alcohol in long, stout, yellow needles (compare Salkowsky, 
Annalen, 163, 50), melts at 87°,and is converted by aqueous ammonia 
into the corresponding ammonium salt. Hthyl dinitrethoxybenzoate 
{[COOEt: (NO,), : OEt = 1:3:5:4] erystallises in colourless needles 
melts at 56°, and is converted by alcoholic ammonia into the corre- 
sponding ethyl dinitramidobenzoate, which crystallises from alcohol 
in lemon-yellow, glistening scales, and melts at 114° (Salkowsky, 
loc. cit.). 

Ethyl nitrethorybenzoate [COOEt : NO, : OEt = 1: 4:5] crystal- 
lises in white, prismatic needles, melts at 60—61°, and is converted, 
on heating at 180° with alcoholic ammonia, into the corresponding 
nitrethoxybenzamide, which crystallises from hot water in slender 
needles melting at 202°, and on hydrolysis with potash, and sub- 
sequent treatment with hydrochloric acid, gives the corresponding 
free acid, crystallising from alcohol in light-yellow needles, and 
melting at 216°5°. When heated with aqueous ammonia, ethyl] nitr- 
ethoxybenzoate (m. p. 60—61°) is converted into nitramidobenzoic 
acid {COOH : NO, : NH, = 1: 4: 5], which crystallises from water 
in brick-red scales, and melts with decomposition at 290°. 

Ethyl nitramidobenzoate [COOEt : NO,: NH, = 1:4: 5] melts 
at 139° (compare Kayser, Abstr., 1886, 149), and is converted by 
alcoholic ammonia, at 160—170°, into witramidodenzamide 


[CONH, : NO, : NH, = 1:4: 5), 
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which crystallises from water in slender, reddish-yellow needles, and 
melts at 231—252°. 

Ethyl nitrethoxybenzoate [COOEt : NO, : OEt = 1: 4: 5] is con- 
verted, by heating with methylamine, into nitromethamidobenzo- 
methylamide [CONHMe : NO, : NHMe = 1: 4:5], which melts at 
194°, and, on hydrolysis and subsequent treatment with acid, 
gives nitromethylamidobenzoic acid [COOH : NO, : NHMe = 1: 4: 5], 
erystallising from alcohol in rhombic plates or prisms, and melting 
with decomposition at 268°. 


Nitrohydroxybenzoic acid [COOH : NO,: OH = 1:2: 3] crystal- 


lises in yellow prisms containing 1 mol. H,O, and, when anhydrons, 
melts at 178°. Its ethyl salt melts at 124°, and does not give a nitro- 
hydroxybenzamide when heated with aqueous or alcoholic ammonia. 
The corresponding ethoxyethyl salt crystallises from alcohol in 
almost colourless, prismatic prisms or plates, melts at 53—54°, is 
not acted on by alcoholic ammonia, and gives, with aqueous ammonia, 
the original nitrohydroxybenzoic acid (m. p. 178°). 

Ethyl nitrohydroxybenzoate [COOKt: NO,: OH = 1: 5: 2], which 
melts at 96°, gives Hiibner’s nitrohydroxybenzamide (m. p. 225°) on 
digestion with alcoholic ammonia. Under like conditions, the corre- 
sponding ethyl nitrethoxybenzoate (m. p. 68°) gives an ethyl nitr- 
amidobenzoate, which crystallises in slender, yellow needles melting 
at 145°, and corresponds in constitution with Hiibner’s nitroamido- 
benzoic acid (m. p. 263°). 

Ethyl nitromethamidobenzoate [COOEt : NHMe: NO, = 1:2: 5] 
is formed when the corresponding ethyl nitroethoxybenzoate (m. p. 
194°) is heated in a sealed tube, at 150°, with methylamine (2 mols.). 
It crystallises in greenish-yellow needles, melts at 103°, and may be 
readily sublimed. The free acid crystallises in small, bright-yellow, 
pearly, rhombic plates, melts at 259°, and is easily soluble in alcohol 
and ether. Nitromethamidobenzomethy/amide 

[CONHMe : NHMe: NO, = 1: 2: 5] 
crystallises in long, thin, yellow needles, melts at 204°, and readily 
sublimes. 

Ethyl nitracetamidobenzoate [COOEt : NHAc: NO, = 1: 2: 5] 
forms long, colourless needles, melts at 153°, and is converted by 
alcoholic ammonia into metanitro-B-methyl-é-oxyquinazoline, 

CO:NH 

N—CMe 

This compound crystallises from alcohol in almost colourless, four- or 
six-sided plates, turns brown at 280° without previously melting, 
and gives rise to salts, which are not well characterised, with the 
exception of the methyl salt, which melts at 165°; and may also be 
obtained by acting on ethyl nitracetamidobenzoate with ammonia. 

Ethyl nitracetylmethamidobenzoate [COOEt : NMeAc : NO, = 
1: 2:5] forms large, colourless plates, and melts at 66°. On heating 
with alcoholic or aqueous ammonia, it furnishes ethyl nitrometh- 
seemenenentte and ammonium nitromethamidobenzoate respec- 
tively. 


NOCsH3< 
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The formation of the above-described compounds shows that the 
action of ammonia on the derivatives of the ethyl salts of nitro- 
hydroxybenzoic acids is determined both by the relative position of 
the substituted groups in the nucleus, and by the temperature. In 
the case of the metanitrobenzoates, no acid amide is formed, whilst 
in that of the paranitrobenzoates, acid amides are readily formed. 
In the case of ethyl metanitro-orthoethoxybenzoate, only the ethoxyl 
attached directly to the nucleus is displaced by amidogen at 125°, 
whilst at 170—180° the ethoxy] of the carboxyl group is also replaced. 

G. T. M. 

Metanitrocoumarin. By C. Tarce (Arch. Pharm., 229, 71— 
83).—Nitrocoumarin, NO,°C,H;O,, obtained by the action of fuming 
nitric acid on coumarin, melted at 187°, but after sublimation between 
watch glasses this fell to 183°; Bleibtreu (Aninalen, 59, 191) gives 
the number as 170°. By oxidation with potassium permanganate in 
an alkaline solution, metanitrosalicylic acid was obtained, indicating 
that the carboxyl group is in the meta-position, and the nitrocoumarin 
is of the meta-type. Metamidocoumarin, C,H,NO,, described by 
Frapoli and Chiozza (Annalen, 95, 253), was more simply prepared 
by dissolving nitrocoumarin in aqueous ammonia, heating nearly to 
boiling, and adding ferrous sulphate solution until the precipitate 
appeared pure black; this was filtered hot, washed a few times with 
hot water, and the filtrate was allowed to remain, when needles of 
the amidocoumarin crystallised out. This compound melts at 164°; 
Frapoli found 168°. The platinochloride was analysed. Dibromo- 
metanitrocoumarin, NO,C,H;Br,0., was obtained by exposing pow- 
dered metanitrocoumarin in a thin layer to bromine vapour for some 
days. After washing with alcohol, and recrystallising from chloro- 
form, the prisms obtained melted at 151°, dissolved readily in alcohol, 
chloroform, and ether, but with difficulty in carbon bisulphide and 
light petroleum. Nitrosalicylaldehyde (unsymmetrical, melting at 
125°), when heated over the free flame with acetic anhydride and 
sodium acetate, is converted into metanitrocoumarin. J. T. 


The Tannin of Algarobilla and Myrobalans. By G. Zoé.rrer 
(Arch. Pharm., 229, 123—160).—The legumes of several Chilian 
plants of the genus Cesalpinia have been employed in Europe for 
tanning and dyeing. Two tanning principles are found in algaro- 
billa: one, occurring to the extent of 8 to 10 per cent., is the glucos- 
ide of gallotannic acid, and by hydrolysis yields gallic acid and 
dextrose; the other, occurring in much larger quantity, is a sugar- 
free tannic acid which readily decomposes into ellagic acid, C,,H,O, 
+ 2H,0. This new ellagotannic acid, CyHwO, has already been 
obtained in an impure form by Léwe, from the fruit of myrobalan 
and divi-divi. The dextrose noted above yields glucosazone when 
treated with phenylhydrazine (compare Fischer, Abstr., 1885, 53). 
The molecule of ellagotannic acid contains five hydroxyl groups, 
replaceable by acetyl, and its constitution may be thus represented, 
C,H,(OH),;COO-C,H,(OH)..COOH.  Ellagic acid loses its water of 
crystallisation at 100°. This acid, when treated with acetic anhydride, 
yields a tetracetyl derivative, as Schiff also has shown. The tanning 
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principle of myrobalans is also a mixture of gallotannic glucoside with 
a much larger amount of ellagotannic acid. In both algarobilla and 
myrobalans, gallic acid exists in small quantity; the former also 
contains a little oxalic acid. J. T. 


Shikimie Acid. By J. F. Eyxman (Ber., 24, 1278—1303).— 
Shikimic acid, C;H,O;, the preparation of which has already been 
described (Abstr., 1886, 95), forms a white, crystalline powder con- 
sisting of slender needles, melts at 184°, and has a sp. gr. of 1°599 at 
14°. It dissolves in 5°5 parts of water, and in 20 parts of ordinary | 
alcohol, readily forming supersaturated solutions, but is almost 
insoluble in absolute alcohol, ether, and benzene; it has a sp. 
rotation of —246°3°, and a conductivity constant of 0°0071. The 
ammonium salt, which crystallises in rhombic sphenoids (a: b : ¢ = 
0827 : 1 : 1°759), has an even stronger rotatory power, and therefore 
these two substances are among the most powerfully active com- 
pounds at present known. The acid does not reduce silver or 
copper solutions, but immediately decolorises alkaline potassium 
permanganate. 

When barium or calcium shikimate is heated to about 230°, it 
yields products which show the qualitative reactions of catechol and 
dihydroxybenzoic acid, whilst the acid on fusion with potash yields, 
in addition to these, two compounds which appear to be meta- and 
para-hydroxybenzoic acid. On distillation, the calcium salt yields 
considerable quantities of phenol, which is probably formed according 
to the equation C,H,,O; a C;H,O + CoO, + 2H.,0. 

The anhydrides of fatty acids act upon shikimic acid at their 
boiling point with formation of tri-substituted derivatives, the tri- 
acetyl, tripropionyl, and tributyryl compounds having been prepared. 
They are all yellowish, amorphous substances which could not be 
obtained crystalline; the number of acid radicles present was deter- 
mined by titration, and in every case the result agreed with the sup- 
position that three such groups have entered the molecule. Hence 
shikimic acid must contain 3 hydroxyl groups, and as it must, from its 
pronounced monobasic character, also contain a carboxyl group, the 
condition of all 5 atoms of oxygen is accounted for. Attempts were 
made to obtain ethereal salts of the acid, and of its triacetyl and tri- 
butyryl derivatives, but in every case the etherification was only a 
partial one. 

If shikimic acid is warmed with concentrated hydrochloric acid, 
partial carbonisation takes place; from the residue remaining on 
evaporation, ether extracts parahydroxybenzoic acid, which must be 
formed simply by the elimination of 2 mols. H,O :—C;H,»O; — 2H,O 
= C,H,(OH)-COOH. Other products are formed at the same time, 
but could not be identified. 

Sodium amalgam reduces an acidified solution of shikimic acid, 
forming dihydroshikimic acid, C;xH,,O;. This is separated by neutral- 
ising the solution with soda, adding slightly less than an equivalent 
of hydrochloric acid, and a large quantity of alcohol. After filtering 
off precipitated sodium chloride, the remainder of the chlorine is 
removed by silver oxide, the lead salt of hydroshikimic acid pre- 
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cipitated by alcoholic lead acetate, and decomposed by hydrogen 
sulphide. The acid crystallises with great difficulty in hemimorphic, 
monosymmetric prisms (a : b: c = 1637: 1: 0976; B = 46° 0’ 80”), 
melts at 175° (uncorr.), and dissolves in 7 parts of water. It does 
not reduce silver or copper solutions, nor is it immediately oxidised 
by alkaline potassium permanganate. It dissolves in sulphuric acid 
on warming with evolution of carbonic oxide and formation of a brown 
solution, it has a sp. gr. of 1°47 at 9°, a conductivity constant of 
00031, and a sp. rotation [a]p = 18°2°; in the amorphous condition, 
however, it has a rotation four times as great. The amorphous acid 
is converted by hydrochloric acid, at 100°, into benzoic acid, but the 
crystallised acid must be more strongly heated before the decompo- 
sition takes place. The reaction takes place according to the equation 
C,;H,,0; = C.5H;COOH + 3H,0. 

When an equivalent of bromine is added to a supersaturated solu- 
tion of shikimic acid, the dibromide, C;H,Br,O,, is formed, and crystal- 
lises from alcohol in rhombic sphenoids (a: b : ¢ = 0°933: 1 : 1010). 
Its conductivity constant is about 100 times as large as that of 
shikimic acid, namely, 0°75, and it has asp. rotation [a]p = —58°. It 
reduces copper solution, and is reconverted by zinc and acetic acid 
into shikimic acid; on warming its aqueous solution, or, better, by 
the action of the theoretical quantity of silver oxide, it loses hydrogen 
bromide, forming bromoshikimolactone, C;H,BrO;, which is also con- 
tained in the alcoholic and ethereal mother liquors of the dibromide. 
It is quite neutral, dissolves in water and ordinary alcohol, melts at 
235° (uncorr.), and has a sp. gr. of 1965 at 11°, and a sp. rotation 
[a}p = +22°. It crystallises in hemimorphic hexagonal needles 
(a: ¢ = 1 : 2°4595), and scarcely reduces copper solutions, but forms 
silver bromide on heating with silver nitrate. 

When the bromolactone is treated with baryta-water, it is con- 
verted into dihydroxyshikimic acid, C;H»,O;, which crystallises in 
long, monosymmetric needles (a : b : c = 2°021:1:1:407; B = 74° 4’), 
melts at 156° with formation of a lactone, is optically inactive, and 
has a conductivity constant 25 times as great as that of shikimic acid, 
namely, 0°072. 

The author has also made certain observations with regard to 
quinic acid, C;H;,0,, and quinide, C;H,,O;, which are closely allied in 
constitution to shikimic acid. The sp. rotation of the former was 
found, in agreement with Hesse, to be [a]p = —43°8°, and is there- 
fore only one quarter of that found for shikimic acid, and varies much 
less with theconcentration. Quinide was prepared according to Hesse’s 
method (Annalen, 110, 335), and was found to have the properties 
ascribed to it by him. As it is completely neutral and optically 
inactive, it cannot be identical with shikimic acid. On boiling with 
milk of lime, it yields a calcium salt (C;H,,O,),Ca + 4H,O, which, 
with acids, forms an inactive quinic acid. This has a conductivity 
constant of 0°022, compared with 0°0277 for the active acid. 

The above results in the case of shikimic acid, although from lack 
of material not as complete as is desirable, show that it must be a 
trihydroxytetrahydrobenzoic acid, C§H«(OH);;COOH. The position of 
the ethylene linkage and of the hydroxyl groups cannot be stated 
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with certainty, but the author regards the following formula as the 
most probable :— 
; CH(OH)-CHy a, 
OH CH<¢u,-CH(OH)>© COOH. 

The stability of the compound towards alkalis renders it probable 
that the ethylene linkage is between the a- and £#-carbon atoms 
(compare this vol., p. 452), and the above arrangement of the 
hydroxyl groups is the only one which readily explains the formation 
of the various benzene derivatives by the loss of water, unless the 
elimination takes place between groups in the para-position to one 
another, which is not at all probable. This formula is also in agree- 
ment with the relations between the conductivity constants of the 
different derivatives. 

The constitution of quinic acid is regarded by the author as being 
probably represented by one of the following formule :—- 


q_-CH(OH)-CH. 
OH-CH< 61 GH(OH)> C(OH)-COOH or 


_-CH(OH)-CH(O0B) 
OH-CH< Gy CH.>C(OH)-COOH. 
H. G. C. 


4:5-Dichlorophthalic Acid: Derivatives of Ortho-xylene. 
By A. Craus and C. Gronewee (J. pr. Chem. [2], 43, 252—259).— 
Experiments which will shortly be published show that the orientation 
of the dichlorortho-xylene which yields the dichlorophthalic acid 
melting at 183° (Abstr., 1885, 972) is [Me, : Cl, = 1:2:4:5]; the 
orientation of the acid is therefore also settled. 

4:5-Dichlorophthalic anhydride, obtained by heating the acid at 
130°, sublimes in long, colourless needles, and melts at 143° (uncorr.). 
The potassium, sodium, ammonium, bariwm (with 2 mols. H,0), calciwm 
(with 4 mols. H,O), and copper salts are described. When the acid 
was distilled with the calculated quantity of soda-lime, it yielded a 
chlorobenzene which gave 4-nitro-1:2-dichlorobenzene (m. p. 43°) 
on nitration ; this, taken in conjunction with the fact that neither of 
the chlorine atoms in this dichlorophthalic acid can be in the 3- or 
6-position, is confirmatory of the above orientation. 

4.Chloro-1 : 2-xylene boils at 195° (uncorr.), not 205° (Abstr., 1885, 
972). 5-Nitro-4-chloro-1 : 2-aylene, obtained by mixing thechloro-xylene 
(1 vol.) with nitric acid, sp. gr. 15 (8—4 vols.) in the cold, and 
heating for half an hour on the water-bath, forms small needles 
which melt at 73° (uncorr.). 5-Bromo-4-chloro-1 : 2-eylene, obtained 
by brominating the chloro-xylene in chloroform in presence of iron, 
and distilling with steam, crystallises in long, colourless needles, 
and melts at 75° (uncorr.). Nitro-5-bromo-4-chloro-1 : 2-aylene, crys- 
tallises in small, colourless prisms, melts at 223° (uncorr.), and 
dissolves easily in acetone and in chloroform, sparingly in alcohol. 

5-Bromo-4-chlorophthalic acid is obtained by heating the bromo- 
chloro-1 : 2-xylene with nitric acid (sp. gr. 1:1) for 5—6 hours in a 
sealed tube at 180—190°; it crystallises in aggregates of colourless, 
nacreous needles, melts at 205° (uncorr.), and is easily soluble in 
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water, alcohol, and ether. The anhydride sublimes when the acid is 
heated at 120° in the form of small needles; it melts at 185° (uncorr.). 
The sodium salt (with 5 mols. H,O) and barium salt (with 3 mols. 
H,0O) are described. 

4: 5-Dichloro-3-bromo-1 : 2-zylene, obtained by brominating dichlor- 
ortho-xylene (m. p. 237° ?) with bromine in presence of iron, forms 


slender, colourless, felted crystals which melt at 90° (uncorr.). 
A. G. B. 


Benzeneazomalonic Acid. By R. Meyer (Ber., 24, 1241— 
1245).—The author has already shown (Abstr., 1888, 369) that the 
benzeneazomalonic acid obtained from diazobenzene chloride and 
ethyl sodiomalonate is identical with the compound prepared from 
phenylhydrazine and mesoxalic acid. In place of the method pre- 
viously given, the author recommends the following:—16 grams of 
ethyl malonate is dissolved in 250 c.c. of alcohol, a solution of 
14 grams of crystallised sodium acetate in 62 per cent. alcohol added, 
and then gradually a well-cooled solution of diazobenzene chloride, 
containing an excess of 4 mol. hydrochloric acid, the temperature being 
kept below 0° during the addition, and the solution allowed to remain 
over night. The alcohol is then distilled off, solid soda added, and the 
precipitated sodium salt filtered off and decomposed with hydrochloric 
acid. To purify the acid it is dissolved in sodium carbonate solution, 
filtered, and the boiling solution again precipitated by hydrochloric 
acid. It then forms slender, yellow needles, melting at 163—164° 
with evolution of gas, which consists chiefly of carbonic anhydride and 
a little nitrogen, and also contains traces of ammonia and aniline. 
The silver salt, PhN,-CH(COOAg),, is a pale-yellow precipitate, and 
explodes on heating; it reacts very violently with ethyl iodide, and 
must be diluted with absolute alcohol in carrying out the reaction. The 
compound obtained is the monethyl salt, PhN.,;CH(COOH)(COOEt), 
which forms hair-like, yellow needles and melts at 114°. The author 
had hoped to obtain the diethyl salt, which would have one of the 
following formule, according as it is an azo-compound or a hydrazone, 

NPh:N-CH(COOEt),, NHPh-N:C(COOEt)., 
and examine whether it still contained a hydrogen atom replaceable 
by metals, in which case the first formula must be correct, whereas if 
no such replacement took place the compound must have the hydrazone 
constitution. At present this remains an open question. P 
H. G. C. 


Ethyl Benzamidoxalacetate and Benzamidopyruvic Acid. 
By W. Wis.icenus (Ber., 24, 1257—1263).—When sodium ethoxide 
is added to a mixture of ethyl oxalate and ethyl hippurate, the action 
proceeds in the usual manner (Abstr., 1888, 1178), ethyl sodiobenzamid- 
owalacetate, COOEt‘CNa(NHBz):CO-COOEt, being formed. It erys- 
tallises out in yellowish crusts, which become pure white when 
washed with ether; its aqueous solution gives a precipitate with 
silver nitrate, which blackens and yields a mirror on warming. Free 
ethyl benzamidozalacetate (ethyl oxalhippurate), 


COOEt-CH(NHBz)-CO-COOEt, 
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is prepared by acidifying the aqueous solution of the sodium com- 
pound, extracting with ether, and evaporating in a vacuum. It is 
then obtained as an oil, which solidifies after a time; it crystallises 
from ether in slender, white, fascicular aggregates of needles, contain- 
ing 1 mol. H,O, which is partly evolved over sulphuric acid in a- 
vacuum, with formation of the oily anhydrous ethyl salt. The 
hydrated compound melts at 73—74°, and gradually decomposes on 
continued heating, is readily soluble in hot water, ether, benzene, and 
alcohol, sparingly in light petroleum. 

The crude ethereal solution in one instance deposited yellow 
crystals which melted at 164° with decomposition, had the composition 
C,;H,,NO;, and gave a red coloration with ferric chloride in alcoholic 
solution. The constitution of this compound is unknown. 

Ethyl benzamidoxalacetate readily yields a hydrazone, C.,H,;N;0,, 
which separates from ether in lustrous crystals, melts at 133—134°, 
and gives a deep violet coloration with ferric chloride in sulphuric 
acid solution. On boiling with acetic acid, it loses 1 mol. alcohol, and 
is converted into ethyl phenylbenzamidopyrazoloncarbozy late, 


N=C-COOEt 
NPh<o0.6H-NHBz2’ 


which forms yellow crystals and melts at 194—195°. On boiling 
with aqueous soda, the benzoyl group is not eliminated, but simple 
hydrolysis takes place, the corresponding acid being formed; the 
latter forms slender, yellowish, matted needles, melts at 185—190° 
with decomposition, and is readily soluble in aqueous sodium carb- 
nate, alcohol, and benzene, sparingly in water, ether, and light 
petroleum. The benzoyl group can only be eliminated by heating 
with hydrochloric acid at 160—170°, benzoic acid being then formed ; 
the other products, however, form a resinous mass which could not 
be purified. 

Ethyl benzamidoxalacetate is very readily decomposed by alkalis 
with formation of oxalic acid, hippuric acid and alcohol. On treat- 
ment with acids, however, an entirely different reaction takes place, 
benzamidopyruvic acid, alcohol, and carbonic anhydride being formed. 
The reaction is best carried out by treating the compound with fuming 
hydrochloric acid at the ordinary temperature, and allowing the mixture 
to remain for several days. The liquid is filtered from a little benzoic 
acid formed at the same time, and the filtrate evaporated in a vacuum ; 
when a certain concentration is reached, the acid separates in reddish 
-grains, which are purified by recrystallisation from ether. Benzamido- 
pyruvic acid, NHBz-CH,-CO-COOH, forms white, flocculent masses, 
which when quickly heated melt at 195° with sudden decomposition, 
and on slowly heating at 190—192°. It is soluble in hot water, 
alcohol, and aqueous sodium carbonate, and with phenylhydrazine, 
yields a hydrazone which cannot be readily purified. Its solutions give 
a dark bluish-green coloration with ferric chloride, and precipitate 
silver and copper from their solutions. On heating with hydrochloric 
acid, benzoic acid is formed, but the author has been unable to isolate 
-amidopyruvic acid from the other products. H. G. C. 
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Action of Iodine on Sodium Benzenesulphinate in the 
presence of Mercaptan. By R. Orro and J. Trécer (Ber., 24, 
1145—1146).—The authors undertook these experiments in the hope 
of obtaining disulphoxides by the action of iodine on a mixture of mer- 

-captan and an alkali sulphinate. This reaction does not, however, take 
place. An alcoholic solution of sodium benzenesulphinate and sodium 
phenyl mercaptan when treated with iodine yielded phenyl bisulphide 
and benzenesulphoiodide. Sodium benzenesulphinate and sodium 
ethyl mercaptan, treated in a similar way, gave ethyl bisulphide and 
benzene sulphoiodide. E. C. R. 


Thioanhydrides of Aromatic Thiosulphonic Acids and Poly- 
thiosulphonic Acids. By R. Orro and J. Trécer (Ber., 24 
1125—1145).—The Action of Iodine on Potassium Paratoluenethio- 
sulphonate.—W hen an aqueous solution of the thiosulphonate is mixed 
with a solution of iodine in aqueous potassium iodide until a slight 
excess of iodine is present, toluenesulphothiosulphonic anhydride, 
(C;H,SO,).8:, is formed. The mixture becomes milky, and a resinous 
compound is deposited, and is purified by extraction with ether; 
it crystallises from light petroleum in needles, sinters at 105°, 
and melts at 109°. This compound was the only product of the 
reaction : in all the other experiments a mixture was obtained of this 
compound and two others, namely, the thioanhydride of tolwenethio- 
sulphonic acid, (C;H;SO,),S, and tolwenedisulphothiosulphonic anhydride, 
(C;H,SO.).S8;. For shortness sake these compounds are called the 
trithio-, the tetrathio-, and the pentathio-compound. Sulphonic acid 
and free sulphur are also formed by the action of iodine on the thio- 
sulphonate; salts of toluenesulphonic acid were only obtained in 
insignificant quantity. 

Potassium toluenethiosulphonate (40 grams) dissolved in water 
was gradually mixed with a 10 per cent. alcoholic solution of iodine 
(20 grams). The product is a white, crystalline mixture of the 
tetrathio- and pentathio-compounds with a little of the trithio- 
compound. By extraction with light petroleum, the trithio- and 
tetrathio-compounds are separated. The former is purified by crys- 
tallisation from alcohol, and melts at 133°. The product insoluble in 
light petroleum is crystallised from acetic acid, and yields the penta- 
thio-compound which melts at 180—182°. Three other experiments 
gave a similar mixture. The tetrathio-compound is split up into 
the pentathio- and trithio-compounds when boiled for some time with 
acetic acid in a reflux apparatus. The trithio-compound (the thio- 
anhydride of toluenethiosulphonic acid), (C;H;SO,),8, is obtained by 
gradually adding a solution of iodine in potassium iodide to a solution 
containing potassium toluenesulphinate and potassium toluenethio- 
sulphonate in molecular proportion. The product is purified by 
washing with a solution of potassium iodide and with water, and 
crystallisation from benzene. It melts at 133—134°. In a second 
experiment, the tetra- and pentathio-compounds were also obtained. 

Action of Iodine on a mixture of Sodiwm Toluenesulphinate and 
Sodium Sulphide in molecular proportion—W. Spring has stated 
that sodium thiosulphate is formed by the action of iodine on 
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a mixture of sodium sulphite and sodium sulphide (Ber., 7, 1157). 
Hence it was of interest to study the action of iodine on a mixture of 
sodium toluenesulphinate and sodium sulphide. An alcoholic solution 
of iodine is gradually added to an aqueous solution of sodium sulphide 
and sodium toluenesulphinate in molecular proportion, until the 
yellow precipitate of sulphur which is first formed no longer redis- 
solves; this shows that it no longer consists of sulphur, but of the 
thio-anhydrides of the thiosulphonic acid, that is, the products of the 
further action of iodine on the thiosulphonate first formed. The 
product was filtered, and the filtrate evaporated and extracted with 
alcohol. The alcoholic solution contains sodium toluenethiosulphonate. - 
In a second experiment, enough iodine was added to convert all the 
thiosulphonate into thiosulphonic anhydride, and on crystallising the 
product from alcohol the trithio-compound (m. p. 134°) was obtained. 
Free sulphur was produced in all these experiments. From the pro- 
duction of free sulphur the authors conclude that the reaction takes 
place in two stages, as represented by the equations :—Na,S + I, = 
2Nal + S and C,H,SO.Na + S = C,H,SO.SNa; and that the forma- 
tion of sodium thiosulphate and sodium bisulphide observed by Spring 
is a similar reaction. For if a mixture of sodium sulphite and sodium 
sulphide in molecular proportion is carefully treated with an alcoholic 
solution of iodine, sulphur first separates, but redissolves on shaking or 
gently warming the mixture; and sulphur also separates when asmall 
quantity of iodine solution is added to a solution of sodium sulphide. 

Action of Chlorine on Potassium Toluenethiosulphonate— When 
the thiosulphonate dissolved in water is treated with an excess of 
chlorine, the pentathio-compound mixed with the tri- and tetrathio- 
compounds is formed ; and from the mother liquors toluenesulphonic 
acid and toluenesulphochloride are obtained. 

The thioanhydride of paratoluenethiosulphonic acid, (C;H,SO,),S, 
crystallises in the monosymmetric system, 


a:b: c¢ = 2°8289:1: 32212; B =60° 7’. 


The pentathio-compound, (C;H,SO,).8;, crystallises from hot ethyl 
acetate in small, pointed prisms of adamantine lustre, a:b:c 
=1:1:2°732. The crystals may belong either to the tetragonal or 
rhombic system. 

The Action of Iodine on Potassium Benzenethiosulphonate-—An 
aqueous solution of the thiosulphonate is heated with a 10 per cent. 
alcoholic solution of iodine as long as precipitation takes place. The 
product is extracted with light petroleum and benzene, and the in- 
soluble residue dissolved in acetic acid. The acetic solution deposited 
well-formed crystals of the thioanhydride of benzenethiosulphonic acid, 
S(PhSO,),, melting at 133—134°. The petroleum extracts contain 
a mixture of the tetra- and pentathio-compounds, which could not be 
separated. Sulphuric acid and free sulphur are also formed in the 
reaction, as well as benzenesulphonic acid in inappreciable quantity. 
When potassium benzenethiosulphonate in aqueous solution is treated 
with chlorine, a product is obtained which smells faintly of benzene- 
sulphochloride. On extraction with ether and crystallisation of the 
residue from alcohol, the pure tetrathio-compound, (PhSO,).82, is 
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obtained, and melts at 76—77°. The ethereal extract contains a mixture 
of the tetrathio- and pentathiv-compounds. Sulphuric and benzene- 
sulphonic acids are also formed, and are found in the aqueous liquors. 
The tetrathio-compound when boiled with acetic acid is split up into 
the trithio- and pentathio-compounds, and by fractional crystallisation 
from ethyl acetate, the latter can he obtained pure and melts at 
101—102°. Two other experiments on the action of chlorine gave no 
trace of the tetrathio-compound, but only the penta- and trithio-com- 
pounds, together with a substantial quantity of benzene sulpho- 
chloride, and sulphuric and benzenesulphonic acids. When a solution 
of 50 grams of the thiosulphonate, cooled with ice, is chlorinated, 
25 grams of product insoluble in water are obtained, and this consists 
almost entirely of the trithio-compound (m. p. 128—132°). 

The thioanhydride of benzenesulphonic acid, (PhSO,).S, crystallises 
in the monosymmetric system, a: b: c = 2°8320: 1 : 2°8280, 8B = 67°6’. 
Plane of the optic axis parallel to the plane of symmetry. The tetra- 
thio-compound, (Ph*SO,).8,, crystallises in very thin, transparent, 
lustrous plates belonging to the monosymmetric system, 

a:b:c¢ = 22740: 1: 1°7425, B = 61° 30’. 

The pentathio-compound, (Ph’SO,),S;, crystallises in transparent, 
lustrous pyramids belonging to the tetragonal system, a:b:¢ = 
1:1: 2°404. They are hemihedral and are dextro-rotatory, w = 17201, 
e = 1:7077. Since this compound is isomorphous with the corre- 
sponding toluene derivative, the latter is also probably optically 
active, but the smallness of the crystals prevented the determination 
of the optical properties. 

These thio-compounds dissolve easily in warm, aqueous potas- 
sium hydroxide, and also in aqueous potassium sulphide. The addi- 
tion of hydrochloric acid to the solution precipitates sulphur, with 
formation of sulphinic acids. The pentathio-compound of toluene 
when heated with alcoholic ammonia in a seuled tube at 100° gives 
free sulphur and ammonium toluenethiosulphonate. Nascent hydro- 
gen reduces the thioanhydrides to phenyl and tolyl mercaptans. The 
pentathio-compound when treated with metallic silver gives the disulph- 
oxide, C,H,SO,°S:C,H,, and the sulphonic anhydride, (C;H,SO,),0. 
The latter is at once converted into the sulphonic acid. 

Action of Iodine on a Mizture of Sodium LEthylsulphinate and 
Sodium Sulphide-—An aqueous solution of sodium sulphide and sodium 
ethylsulphinate in molecular proportion is carefully treated with an 
alcoholic solution of iodine in slight excess. A clear solution is 
obtained, from which ether extracts nothing. It contains sodium 
ethylthiosulphinate, which can be separated by evaporating to dry- 
ness and extracting with alcohol. When treated with zinc and 
hydrochloric acid, it yields ethyl mercaptan. Hydrochloric acid 
precipitates sulphur from the aqueous solution with production of 
sodium ethylsulphinate. E. C. R. 


Aromatic and Aliphatic Thiosulphonic Acids. By R. Orro 
and A. Rissine (Ber., 24, 1147—-1156).—The Action of Ethyl Chloro- 
carbonate on Alkali Salts of Aromatic Thiosulphonic Acids.—The authors 
have shown that ethyl chlorcarbonate acts on an alkali aromatic sulph- 


ORGANIC CHEMISTRY. 927 


inate with production of the ethyl salt of an aromatic sulphinic acid. 
The action of ethyl chlorcarbonate on thiosulphonates was studied in 
order to determine if disulphoxides, R-SO."SC,H2»,, or the isomeric 
compounds R*SO-SOC,H» +1 were produced. The reaction, however, 
takes place in quite a different way, and there are formed disulphoxides 
containing two similar aromatic residues, a sulphinic acid, ethereal salts 
of the sulphinic acid, and thioanhydrides of the thiosulphonic acid, 
with separation of carbonic anhydride and sulphur. 

Potassium paratoluenethiosulphonate mixed with alcohol is gradually 
treated with a slight excess of ethyl chlorcarbonate: the mixture 
becomes acid. It is neutralised with potassium carbonate and the’ 
excess of ethyl chlorcarbonate neutralised with more thio-salt. The 
product is diluted with water and extracted withether. The ethereal 
extract contains toluene disulphoxide, tolyl paratoluenethiosulphonate, 
ethyl toluenesulphinate, and a small quantity of the thioanhydride 
of toluenethiosulphonic acid. The residue, insoluble in water and 
ether, contains free sulphur, the thioanhydride of toluenedisul phothio- 
sulphonic acid, (C;H,SO,).8;, and the trithio-compound. The 
aqueous liquors contain unaltered thiosulphonate and potassium 
toluenesulphinate. No gaseous products are evolved except carbonic 
anhydride. The authors put forward equations in explanation of this 
complicated reaction. 

Potassium benzenethiosulphonate when treated with ethyl chlor- 
carbonate, behaves in an exactly similar way to the toluene salt. 

Action of Phosphorus Pentachloride on Alkali Thiosulphonates.— 
Spring has stated that phosphorus pentachloride acts easily on sodium 
ethylthiosulphonate and yields a chloride whick decomposes on heat- 
ing, with separation of free sulphur, and when treated with caustic 
soda, yields the sodium thiosulphonate ; so that its formula is pro- 
bably EtS,0Cl. The authors, however, obtained a different result. 

Potassium ethylthiosulphonate (2 mols.) is well mixed with 
phosphorus pentachloride (1 mol.) and the product poured into iced 
water. An oil is precipitated which is washed with very dilute 
potassium carbonate and dissolved in ether, and the product, after 
distilling off the ether, dried in a vacuum over sulphuric acid. The 
oily product contains only 3 per cent. of chlorine, which shows that 
very little chloride is present. When treated with aqueous potassium 
hydroxide, potassium ethylthiosulphonate is obtained. The explana- 
tion of this result is obtained on studying the products of the action 
of phosphorus pentachloride on potassium benzenethiosulphonate. 
The product of the action of phosphorus pentachloride on the latter 
salt is influenced by the proportions of the two compounds and also by 
the temperature. Phosphorus pentachloride first acts like free chlorine 
and phosphorus trichloride; potassium chloride and the thioanhydride 
of benzenethiosulphonic acid, (PhSO,).S., are formed; the latter, 
as stated in the foregoing paper, easily splits up into the pentathio- 
and trithio-compounds. When the product is treated with potassium 
hydroxide, potassium benzenethiosulphonate is formed. 

The authors conclude that the product obtained from potassinm 
ethylthiosulphonate consists of compounds analogous to those ob- 
tained from salts of aromatic thiosulphonic acids. E. C. R. 
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Synthesis of Indigo from Phenylglycocine. By L. Lepgerrr 
(J. pr. Chem. [2], 43, 303—304).—This constitutes the author’s con- 
cluding remarks in the controversy between himself and Heumann 
as to priority. 


Non-Formation of an Indigo Derivative by Fusing Para- 
tolylglycocine with Alkalis. By K. Heumann (Ber., 24, 1346).— 
Pure paratolylglycocine does not yield dimethylindigo on fusion with 
potassium hydroxide, as stated by Eckenroth (this vol., p. 722), and 
thus forms a remarkable exception to several other aromatic glycines 
which have been investigated by the author (this vol., p. 837). 

A. R. L. 

Isatin-blue. By C. Scnorren (Ber., 24, 1366—1373).—Dipiperidyl- 
isatin, CjsH,,N;O, is prepared by heating an alcoholic solution of 
isatin (10 grams) with 2 molecular proportions of piperidine for 
an hour on the water-bath; the crystals formed are collected and 
washed with alcohol ; a further quantity is obtained on adding water 
to the alcoholic filtrate ; the yield is 15 grams. It crystallises from 
alcohol in colourless, flat prisms, does not decompose at 100°, and is 
sparingly soluble in cold alcohol, less so in ether, and almost insoluble 
in benzene and chloroform. It gives a blood-red solution with mineral 
acids, and, later, decomposes into isatin and piperidine, but is only 
resolved into the latter by alkalis, on heating; it dissolves in glacial 
acetic acid with decomposition, and production of a green colour. If 
it is heated to 100° and the temperature slowly raised to 150°, a blue 
colour is produced, piperidine in about 1 molecular proportion is 
eliminated, and ultimately a brown, crystalline compound is formed ; 
whilst if it is quickly raised to a temperature between 125° and 160°, 
isatin-blue (see below) is produced. 

Isatin-blue is prepared by shaking dipiperidylisatin with several 
times its weight of acetic anhydride in a closed flask, at the ordinary 
temperature or at 60°, pouring into water, collecting, and washing 
with water: it is also formed when dipiperidylisatin is heated with 
acetic anhydride and absolute ether in a sealed tube at 100°. It is a 
blue powder, which separates from glacial acetic acid in microscopic, 
dichroic prisms; a streak on a glass plate appears blue by transmitted 
and yellow in reflected light; it decomposes at 230°, a brown oil 
passing over; it is moderately soluble in glacial acetic acid, forming a 
deep-blue solution, less so in ether and alcohol, and insoluble in benzene 
and chloroform, Its solution in glacial acetic acid shows a very 
strong band between wave-lengths 655 and 628, and except beyond 
the red there is a weak continuous absorption ; on standing, another 
band is observed between wave-lengths 589 and 580, which is, how- 
ever, due to the decomposition of the compound. The band observed 
with a solution of indigo sulphate is between wave-lengths 643 and 
616, but the latter shows a much stronger continuous absorption in 
the violet than isatin-blue. A compound dissolving in ether with a 
purple-red colour is formed when a solution of the new colouring 
matter in glacial acetic acid is allowed to remain, or more quickly 
when heated; also when dipiperidylisatin is treated with acid 
chlorides or anhydrous formic acid. Isatin-blue is readily decom- 
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sed by mineral acids, but may be boiled for some time with 
alcoholic potash before the colour of the solution changes to red; on 
distilling with the latter, however, piperidine passes over, and a 
brownish-red compound, sparingly soluble in alcohol, and not showing 
the indophenin reaction, remains behind. When dipiperidylisatin 
(2 mols.) is treated with acetic anhydride, piperidine (3 mols. about) 
is obtained, and this leads to the formula C.,H,,N;O, for isatin-blue, 
whilst the values obtained by the elementary analysis of the latter 
agree with the formula C,.HyN;0,; its formation and constitution 
are therefore obscure, but it may be related to or identical with the 
colouring matter obtained by V. Meyer (Abstr., 1884, 587), and by 
Ciamician and Silber (ibid., 740), by the action of pyrroline on isatin ; 
it also resembles indin and isatopurpurin. The author is investigat- 
ing the action of piperidine on quinone and quinol. Pee 


Benzidinedisulphonic Acid. By H. Limpricut (Annalen, 261, 
310—338).—The author has prepared a samber a derivatives of 


benzidinedisulphonic acid, S0,H: C,H,(N H,): C,H,(NH,): SO.H; the 
preparation of this acid, which was at first thought to be hydrazo- 
benzenedisul phonic acid, has been previously described (Abstr., 1889, 
399 ; compare also Abstr., 1890, 987). 

When benzidinedisulphonic acid (10 grams) is dissolved in soda, 
the solution mixed with sodium nitrite (2 grams), then gradually 
treated at 0° with dilute sulphuric acid and kept for several days in 


the cold, the diazo-compound, SO,H-C,H,(NH:)-C.Hi<"Q>N, is 


deposited in reddish-yellow crystals, together with benzidinedisul ph- 
onic acid and the tetrazo-derivative; if, however, the solution is 
allowed to get warm during the process, the tetrazo-compound alone 
isformed. As the diazo-compound was not obtained in a pure condi- 
tion, and many of the substances described below were prepared from 
this i impure diazo-compound, and as, moreover, no special precautions 
were taken to free them from benzidinedisulphonic acid, &c., they 
cannot be regarded as pure chemical compounds. 
Hydroxyamidodiphenyldisulphonic acid, 


SO,H- C,H;(OH)-C,H;(NH,) ‘SO,;H, 


is formed when the crude diazo-compound is boiled with water, and 
can be isolated by means of its barium salt; it is a soft, yellow sub- 
stance, very readily soluble in water and alcohol. The bariwm salt, 
C,,H,NS,0;Ba + 7 or 8H,0, crystallises in small, efflorescent, reddish 
needles or prisms, is readily suluble in water, and loses the whole of 
its water at 175—180°. The potassium salt and the lead salt crys- 
tallise in long, efflorescent, colourless prisms, and are readily soluble in 
water. 

Bromamidodiphenyldisulphonie acid can be prepared by boiling the 
crude diazo-compound with copper bromide or with concentrated 
hydrobromic acid; the barium salt, C;.H,sS,O,NBr, crystallises in 
small, eflorescent needles, is moderately easily soluble in hot water, 
and loses its water at 160°. 
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Hydrazineamidodiphenyldisulphonic ucid was obtained, but only in 
a very impure condition, by reducing the crude diazo-compound with 
stannous chloride and hydrochloric acid; it is a pale yellow, crys- 
talline compound, only sparingly soluble in hot water. The barium 
salt, C,.H,,N;S,0,Ba + 4H,O0, forms small, lustrous crystals. When 
the acid is boiled with copper sulphate, it is converted into amido- 
diphenyldisulphonic acid, the barium salt of which forms small, efflor- 
escent crystals, having the composition C,,H,NS,O,Ba + 4H,0. 

The tetrazo-compound, C,,.H,N,S,O, + 2H,0 ?, is deposited in 
yellow crystals when benzidinedisulphonic acid (25 grams) is treated 
with sodium nitrite (10°2 grams) and sulphuric acid, as described 
above, and the solution then kept for some days in a cool place (com- 
pare Balentine, Abstr., 1880, 809) ; it is very unstable, and therefore 
its composition could not be accurately determined. The hydrobromide, 
CyH,N,S,0,,HBr + 2H,0, prepared by treating dihydrazinedipheny]- 
disulphonic acid with bromine in alcoholic solution, crystallises in 
reddish-yellow plates, is insoluble in alcohol, and is decomposed by 
water, yielding the tetrazo-derivative. 

Dihydrazinediphenyldisulphonic acid is obtained when the tetrazo- 
compound is reduced with stannous chloride in the cold ; it crystallises 
in yellowish prisms (with 2 mols. H,O ?), and is only very sparingly 
soluble in hot water and insoluble in alcohol, ether, and chloroform. 
The barium salt, C,,H,.N,S,0,Ba, seems to crystallise with 3 mols. H,O, 
of which two are expelled at 110°. 

Diphenyldisulphonic acid, SO;H-C,HyCsH,SO;H is formed when the 
preceding compound is boiled with copper sulphate, and when the 
tetrazo-compound is boiled with finely-divided copper and 95 per cent. 
alcohol; itis asyrap. The barium salt (with 6°5 mols. H,O) forms 
large, transparent, efflorescent prisms, and is readily soluble in water, 
but only sparinglyinaicohol. The lead salt (with 5 mols. H,O) crystal- 
lises in efflorescent needles, and is very readily soluble in water. The 
potassium salt crystallises in four-sided prisms, and is readily soluble. 
The chloride, Cy,H,S,0,Cl,, crystallises from chloroform in small, 
colourless prisms, melts at 138°, and is readily soluble in ether, 
benzene, and chloroform. The amide, C,,H,S,0,(NH,)., crystallises 
from alcohol or water, in both of which it is readily soluble, in four- 
sided, colourless prisms, containing 2 mols. H,O, and softens at about 
300°. The anilide, C,,H,;S,0,(NHPh)., separates from alcohol in 
small, colourless crystals melting at 157°. 

Dinitrodiphenyldisulphonic chloride, C\zHsS,0,Cl,(NO,)2, is obtained 
when the chloride just described is treated with a mixture of fuming 
nitric acid and concentrated sulphuric acid; it crystallises from 
chloroform in small rhombohedra and melts at 202°. The corre- 
sponding amide forms yellow, well-defined, rhombic plates, and does 
not melt below 260°. 

Diphenol, CpHs(OH), [= 2: 2'], is formed when diphenyldisulphonic 
acid is fused with alkalis ; it forms large, transparent prisms, melts at 
99°, and is probably identical with the compound (m. p. 98°) obtained 
from fluorene by Hodgkinson and Matthews (Trans., 1883, 163). 

Diphenoldisulphonic acid can be obtained by boiling the tetrazo- 
derivative of benzidinedisulphonic acid with water (40 parts) (com- 
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pare Brunneman, Abstr., 1880, 807) ; it is a crystalline compound, 
readily soluble in water. The barium salt (with 2 mols. H,O) and the 
lead salt (with 4 mols. H,O) form well-defined crystals and are 
soluble in water. The tetranitro-derivative is formed when the acid 
is evaporated with nitric acid; its sodiwm salt (with 1 mol. H,O) 
and potassium salt are yellow, crystalline compounds. 

F. 8S. K. 


Isobenzile. By H. Kiixcer and O. Sranpke (Ber, 24, 
1264—1271).—Isobenzile may be prepared by the following method, 
more readily than by the one previously given (Abstr., 1883, 920; 
1886, 888) :—900 grams of sodium amalgam (2°5 per cent.) is covered 
with 150 c.c. of dry ether, and 100 grams of benzoic chloride gradually 
added with constant cooling. After an hour, the product is placed in 
warm water and kept boiling for 36 hours, care being taken to exclude 
moisture. The yellow or yellowish-brown solution is then filtered, 
well shaken with sodium carbonate solution to remove benzoic acid 
and chloride, the ether distilled off, and the residue allowed to 
remain in a vacuum. The crystals which separate are collected 
and washed with a little ether; they consist of isobenzile mixed with 
a little of the compound melting at 242—244°, the formation of which 
was previously observed by Klinger (Abstr., 1883, 920). This is 
separated by recrystallising from hot alcohol and finally from cold 
ether, in which the high melting compound is sparingly soluble. 
Isobenzile crystallises well from acetic acid, forming lustrous, compact 
crystals, and melts 3° higher than formerly stated, namely, at 159°. It 
decomposes partially on boiling, forming benzoic anhydride. 

It has already been shown that isobenzile is converted by bromine 
into benzile and benzoic bromide, and by nitric acid into benzile and 
benzoic acid, from which it would appear to be the benzoate of an 
alcohol containing the group PhC-CPh, which is formed by the re- 
duction of benzoic chloride, and then further acted on by the excess 
of the latter. This view was confirmed by the fact that the compound 
melting at 242—244° is hydrobenzoin dibenzoate, which must be formed 
in the following manner :— 


j BzO-CHPh 
4Ph-COCI + 3H, = B20. CHPh + 4HCl. 


It is also readily obtained by the action of silver benzoate on stilbene 
dibromide. 
By the action of alcoholic potash, isobenzile is resolved into benzoin 


and benzoic acid, and it must, therefore, be diphenylacetylene dibenzoate, 


PhC-OBz 
H : , 
PhC‘OBz’ the corresponding diphenylacetylene glycol first formed by 


the hydrolysis passing at once into the tautomeric benzoin, 
OH-CHPh:COPh. 


This formula is in agreement with the molecular weight found by 
Raoult’s method, and readily explains the action of bromine and nitric 
acid on isobenzile, the benzoin first formed being oxidised to benzile. 
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By the action of hydrochloric acid on isobenzile the authors obtained 
benzoic acid and benzile, instead of benzoin as expected. This result 
is accounted for by Klingemann’s observation, that benzoin itself is 
for the most part converted into benzile by the action of hydrochloric 
acid. 

Attempts to synthesise isobenzile from tolane dibromide and silver 
benzoate have been made without success. H. G. C. 


New Synthesis of Isobenzile. By H. Ktrincer and L. Scumirz 
( Ber., 24, 1276—1277).—By the action of sodium wire (3°3 grams) on 
a solution of benzoic chloride (20 grams) and benzaldehyde (15:1 
grams) in anhydrous ether, a yellow solution is obtained, which on 
filtering leaves a residue of hydrobenzoin dibenzoate, sodium chloride, 
and sodium benzoate. The ethereal solution on evaporation leaves a 
residue which is distilled in a current of steam and treated with 
sodium carbonate solution to remove benzaldehyde, benzyl alcohol, 
and benzoic acid ; the pasty residue is then recrystallised from acetic 
acid, and yields a mixture of hydrobenzoin benzoate and isobenzile ; 
these are separated by means of alcohol and ether. The yield of iso- 
benzile is not good ; in its formation, it is possible that benzaldehyde 
and benzoicchloride unite directly, forming the compound CHPhCI-OBz, 
2 molecules of which then combine, with loss of hydrogen chloride and 
formation of isobenzile. H. G. C. 


Naphthoic Acids. By A. G. Exsrranp (J. pr. Chem. [2], 43, 
409—432; compare Abstr., 1889, 52, 152, and this vol., p. 77).— 
Nitro-B-naphthove Acid.—The ethyl salt of this acid is present in small 
quantity in the mother liquor from which the previously described 
nitronaphthoic acids (this vol., loc. cit.), are obtained, and crystallises 
from a solution of the mixed ethyl salts in acetic acid in the form of 
nodules, which, on repeated crystallisation from alcohol, give rhombic 
plates melting at 92°. The free acid crystailises in small, colourless 
needles, melts at 279°, and is readily soluble in alcohol; the caleiwm 
salt crystallises with 7 mols. H,O, and is only slightly soluble in water. 
On ceination with ferrous sulphate in ammoniacal solution, the acid 
furnishes an amido-B-naphthoic acid, which crystallises from dilute 

‘alcohol in needles melting at 211°. 

In addition to the four nitro-8-naphthoic acids specified, a fifth 
appears to be formed amongst the products of nitration. The author 
has not succeeded in isolating the free acid, but has obtained the ethyl 
salt in the form of long, hard, colourless needles; it melts at 131°. 

Chloro-B-naphthonitrile, CyHeCl-CN, obtained on chlorination of a 
cold solution of 6-naphthonitrile in acetic acid containing iodine, melts 
at 144°, and is converted into the crystalline amide, CyH,Cl‘-CONH, 
(needles melting at 186—187°), on boiling with alcoholic potash, until 
ammonia commences to be evolved. 

Chloro-f-naphthoic acid is convenieutly prepared by digesting the 
above-mentioned nitrile (m. p. 144°) with alcoholic potash in a reflux 
apparatus ; it crystallises from alcohol and acetic acid in colourless 
needles, and melts at 263°. The ethyl salt melts at 45°; the sodium 
salt crystallises with 2 mols. H,O, and the bariwm and calcium salts 
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with 44 mols. H,O and 3} mols. H,O respectively. The acid has most 
probably the constitution [COOH : Cl = 2:1’) or [COOH: Cl = 
2:4). 

Gekestnciiielagities acid is obtained by heating chloro-8-napb- 
thoic acid (m. p. 263°) with excess of nitric acid of sp. gr. 1°42. On 
cooling the clear solution, the acid separates in the form of slender 
needles, which, on recrystallisation from acetic acid, givé a pure, colour- 
less product ; this melts at 271°. The ethyl salt melts at 118°; the 
calcium salt crystallises with 5 mols. H,0, and is only sparingly soluble 
in water. 

Chlorodinitro-B-naphthoic acid is formed on warming the chloro- 
B-naphthoic acid (m. p. 263°) with red, fuming nitric acid in 
presence of a small quantity of concentrated sulphuric acid. It 
crystallises in long, flat needles, melts at 243°, and gives an ethyl salt 
forming brownish needles and melting at 132°. 

Chlorotrinitro-B-naphthoic acid is obtained on warming in a water- 
bath a mixture of chloro-8-naphthoic acid (m. p. 263°) with a large 
excess of fuming nitric acid mixed with an equal volume of concen- 
trated sulphuric acid. It crystallises from warm acetic acid in hard, 
yellow, apparently octahedral crystals, and melts with decomposition 
at 260—261°. The ethyl salt crystallises in needles which melt at 
188°; and the calcium salt in golden-yellow needles containing 2 
mols. H,0. 

Chloro-8-naphthoic acid is obtained on diazotising the amido-8-naph- 
thoic acid melting at 219°. It crystallises in slender, white needles, 
and melts at 260°. The ethyl salt is not well characterised ; the barium 
salt crystallises in needles and contains 6 mols. H,O ; and the calcium 
salt crystallises in nodular aggregates containing 7 mols. H,0O. 

Dichloro-B-naphthonitrile is formed when a hot solution of £-naph- 
thonitrile in acetic acid containing iodine is treated with excess of 
chlorine. It crystallises in needles, melts at 140°, is only sparingly 
soluble in alcohol ; and, when cautiously heated with alcoholic potash, 
forms the amide, C;>HsCl.;CONH,, which crystallises in slender, colour- 
less needles, and melts at 218°. If the heating with potash be con- 
tinued, dichloro-8-naphthoic acid (m. p. 291°) is produced, and this is 
identical with the acid obtained on direct chlorination of f-naph- 
thoic acid in hot acetic acid solution containing iodine. The ethyl salt 
crystallises from alcohol in long needles, and melts at 66°; the 
potassium salt (1 mol. H,O) and the barium salt (4 mols. H,O) both 
crystallise in colourless needles, and are well characterised ; the calcium 
salt (24 mols. H,O) forms small prisms which are only slightly 
soluble in water (1 part in3018). This acid is also the chief product 
of further chlorination of both the chloro-8-naphthoic acids m. p. 263° 
and m. p. 260° respectively, and must, therefore, have the constitution 
[Cl,: COOH = 1’: 4': 2). On oxidation with potassium perman- 
ganate, it appears to give a mixture of dichlorophthalic acid (75—80 
per cent.) and trimellitic acid (20—25 per cent.). 

Dichlorodinitro-B-naphthoic acid is obtained on heating dichloro-B- 
naphthoic acid (m. p. 291°) with a mixture of fuming nitric acid and 
concentrated sulphuric acid in a water-bath, until the solid is nearly 
all dissolved. On crystallisation from acetic acid, it forms rhombic 
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plates and melts at 283°. The ethyl salt melts at 128°; the calcium 
salt crystallises with 6 mols. H,0. 

On nitrating dichloro-8-naphthoic acid (m. p. 291°) with nitric acid 
of sp. gr. 1°42, at least two nitrodichloro-derivatives, both crys tallising 
in needles, and melting at 247° and 261° respectively, are formed. In 
this respect dichloro-8-naphthoic acid resembles B-naphthoic acid. 

Dichloro-B-naphthoic acid is obtained by first reducing and then 
diazotising the dinitro-8-naphthoic acid melting at 226°. It crystal- 
lises in needles, melts at 282°, gives an ethyl salt melting at 72°, and 
a sodium salt and a calcium salt, both crystallising in needles and 
containing 2 mols. H,O and 34 mols. H,O respectively. 

Dichloro-B-naphthoic acid obtained from the dinitro-acid giving the 
diamido-acid melting at 248° crystallises in needles, melts at 254°, and 
gives an ethy/ salt melting at 86—87°. 

Bromo-f-naphthoic acid, obtained by the action of bromine on 
8-naphthoic acid suspended in water, crystallises in colourless needles, 
melts at 258°, and gives an ethyl salt crystallising in long, white 
needles melting at 53—54°. These characteristics differ from those 
ascribed to the compound by Hausemann (this Journal, 1876, i, 599). 

G. T. M. 


Alizarinsulphonic Acids; Conversion of Anthraquinone-a«- 
and fA-disulphonic Acids into Flavopurpurin and Anthrapur- 
purin. By R. E. Scuminr (J. pr. Chem. [2], 43, 232—237).—The 
author brings forward evidence to show that the intermediate pro- 
ducts obtained during the conversion of anthraquinone-a- and 
-8-disulphonic acids into flavopurpurin and anthrapurpurin, respec- 
tively, by fusion with sodium hydroxide, are alizarinsulphonic acids 
(compare Graebe and Liebermann, Annalen, 160, 139; Perger, J. pr. 
Chem. [2], 8, 159). They both dye mordanted wool, and can be ob- 
tained directly from alizarin ; the latter fact is of technical importance, 
because the best yield of these acids which can be obtained by melting 
the anthraquinonedisulphonic acids with sodium hydroxide is not 
more than 30 per cent., it being difficult to stop the fusion at the 
right moment. The process is patented by F. Bayer and Co. ; it con- 
sists in acting on alizarin or the “ usual alizarinsulphonic acids” with 
sulphuric anhydride (5—10 mols.) in the form of anhydrosulphuric 
acid of 25—30 per cent., until a portion of the mixture gives a not 
very intense, dirty colour on dissolving it in ice-cold water and 
adding sodium hydroxide. The alizarindisulphonic acids thus formed, 
unlike alizarinsulphonic acids, are not precipitated by sodium chloride, 
but are entirely thrown out by potassium chloride. To convert the 
disulphonic acids into the monosulphonic acids, they are heated with 
sulphuric acid (60° B.) in an open vessel at 180°. This mixture of 
alizarinsulphonic acids when melted with potassium hydroxide yields 
flavopurpurin and anthrapurpurin in almost equal proportions. 

It is commonly stated in chemical literature that anthraflavic and 
isoanthraflavic acids are intermediate products in the preparation of 
fiavopurpurin and anthrapurpurin; they are not so, but only bye- 
products. Anthraflavic acid remains unaltered when fused with 
alkalis in presence of oxygen. A. G. B. 
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New Dyes of the Anthraquinone Series. By R. E. Scumipr 
and L. Garrermann (J. pr. Chem. [2], 43, 237—252).—In this 
abstract, a paper by Schmidt and a succeeding one by Gattermann are 
embodied. The colouring matters here described have been patented 
by F. Bayer and Co. 

“ Alizarinbordeaux,”’ C,,H,O.(OH),, is prepared by acting on alizarin 
(1 part) with 70—80 per cent. anhydrosulphuric acid (10 or more 
parts) at 25—50° for four days, and then pouring the mixture into 
melting ice. An acid sulphate, C,H,O,(OH),:0,:SO,, is thus obtained 
as an orange precipitate which crystallises from glacial acetic acid in 
lustrous leaflets; it is dissolved in an alkali, and the solution acidified 
and heated, whereby “ alizarinbordeaux” is precipitated. “ Alizarin- 
bordeaux”’ can be distilled unchanged ; it crystallises from nitrobenzene 
in brilliant, red needles having a green, metallic lustre; its acetul 
derivative, C,,H,O.(OAc),, forms bright-yellow needles melting at 200°. 
The crystalline form and optical properties of “alizarinbordeaux ” 
show that it is identical with Liebermann’s quinalizarin; its consti- 
tution is therefore [(OH), = 1:2: 1':4'] (compare this vol., p. 463). 

The dyeing properties of the product are described; it is 
characteristic of it that it dissolves in strong sulphuric acid with a 
bluer colour than that of the original substance, a property not pos- 
sessed by alizarin. In its behaviour to reagents it resembles alizarin. 
Nitroquinalizarin, NO.*C,4H;0.,(OH),, erystallises from nitrobenzene 
in brilliant, dark needles with a green, metallic lustre; by reduction, 
it yields an amido-derivative. By the action of stannous chloride on 
an alkaline solution of quinalizarin and subsequent acidification, a 
reduction product is formed which crystallises from glacial acetic 
acid in brilliant, brownish-red leaves. 

Quinalizarin is also obtained when quinizarin is treated with 
sulphuric anhydride in the manner described above. 

By oxidising quinalizarin with manganese dioxide in sulphuric 
acid, “ alizarincyanin R.,” C,,H;0,(OH);, is obtained ; it crystallises 
from nitrobenzene in bronze-coloured leaves, and can be distilled 
unchanged ; the acetyl derivative is described. 

Hexahydroxyanthraquinone, C\yH,0.(OH),, is obtained when sulph- 
uric acid acts on quinalizarin at 200°, or sulphuric anhydride on 
anthraquinone at 30°; it forms dark-green crystals. 

A new tetrahydroxyquinone, crystallising in green needles, is ob- 
tained when anhydrosulphuric acid acts on purpurin. In all these 
reactions, the sulphuric anhydride acts as an oxidising agent, being 
reduced to sulphurous anhydride. 

Reference is made to the production of several other new dyes, but 


they do not appear to have been chemically investigated. 
A. G. B. 


Massoyene. By O. Wattacu (Arch. Pharm., 229, 116—120; 
compare Abstr., 1890, 638 and 1316).—The author still maintains 
that massoyene does not exist in massoya rind, but that the oil from 
this rind contains a relatively large quantity of pinene with limonene 
and perhaps dipentene. J. T. 


936 ABSTRACTS OF CHEMICAL PAPERS. 


Oil of Polei. By E. Beckmann and M. Ptrissner (Annalen, 262, 
1—37).—Spanish oil of Polei, from Mentha pulegium, is a light yellow 
or green, rather thick liquid with an odour recalling that of pepper- 
mint. On fractionating the oil (62 grams), under the ordinary 
atmospheric pressure, considerable decomposition takes place; a 
small portion (3 grams), consisting principally of water, passes over 
below 212°, the principal portion (50 grams) between 212° and 216°, 
and a small quantity of a dark-yellow liquid (4 grams) between 
216° and 223°, leaving a brownish residue (5 grams). 

A compound of the composition C,H,O, named by the author 
pulegone, can be isolated from the portion boiling at 212—216° by 
repeated fractional distillation under reduced pressure (60 mm.) ; it 
is a colourless liquid, of sp. gr. 0°9323 at 20°, boils at 130—131° 
(60 mm.), and has an odour recalling, but distinct from, that of oil of 
peppermint. Its specific rotatory power is [a]p = 22°89, but this 
value is slightly diminished when the oil is treated with sulphuric 
acid or distilled with steam, probably owing to resinification. 
Pulegone quickly turns yellow, even when kept in closed vessels, and 
it does not solidify when cooled in a mixture of ice and salt; it is 

dually resinified by hot alcoholic potash, and it does not give an 
ethereal salt with benzoic or stearic anhydride; it gives some, but 
not all, the reactions of aldehydes, and with phenylhydrazine it yields 
only oily or resinous, very unstable compounds. Molecular weight 
determinations gave results in accordance with those required by the 
molecular formula C,H,.0 ; its molecular refractive power was found 
to be My = 45°55, whereas the value calculated for the formula 
CyH,.0” is Mp = 45°82. 

Pulegomeoxime, CHiN O2, can be obtained by treating pulegone with 
hydroxylamine in boiling alcoholic ethereal solution ; it crystallises 
from ether in long needles, melts at 157° with decomposition, and is 
only sparingly soluble in cold alcohol, benzene, and light petroleum ; 
its specific rotatory power is [a]p = —83°44. Molecular weight deter- 
minations showed that the compound has the molecular formula given 
above. Puiegoneoxime is more readily soluble in dilute acids than 
menthoneoxime, and, unlike the latter, it is not acted on by cold 
sulphuric acid of sp. gr. 1:17; it dissolves freely in hydrochloric acid, 
yielding a solution which gradually turns brown, but it is only very 
sparingly soluble in alkalis. It reduces ammoniacal solutions of 
silver and copper on warming. The hydrochloride, CyH,NO,,HCI, 
separates from alcoholic ether in well-defined rhombic crystals, 
a:b:¢ = 0°6048: 1: 1:0477, melts at 117—118° with decomposition, 
and is readily soluble in water; its specific rotatory power is [a]p = 
—32°43°. The benzoyl derivative, C\oH;O°:N-OBz, prepared by treat- 
ing the oxime with benzoic chloride in ethereal solution, crystallises 
from dilute alcohol in colourless needles melting at 137—138° with 
decomposition. The acetyl derivative, CjH,O:N-OAc, is formed 
when the oxime is warmed with acetic chloride ; it crystallises in long 
needles, and melts at 149°. 

Pulegoneamine, CyH,,ON, is obtained when the oxime is treated 
with hydriodic acid, and the crystalline hydriodide obtained in this 
way warmed with excess of the concentrated acid; it is a yellowish 
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oil having a bitter taste and an amine-like odour, and it decomposes 
when heated; it is only sparingly soluble in water, but readily in 
ether and alcohol. The hydrochloride, CjHiyNO,HCI, was prepared, 
but only in an impure condition, by treating the base with hydrogen 
chloride in ethereal solution; it crystallises from alcohol in long 
needles, melts at 117°, and is readily soluble in water, alcohol, 
benzene, and glacial acetic acid, but only moderately easily in light 
petroleum, and sparingly in ether. Pulegoneamine phenylthiocarb- 
imide, CyH,s0:N-CS:-NHPh, is precipitated in colourless plates on 
warming a benzene solution of pulegoneamine with phenylthio- 
carbimide; it melts at 198°. The benzoyl derivative, C\)H,,O:NBz, 
separates from warm, dilute alcohol in colourless, feathery crystals, 
melts at 100°5—101°, and is sparingly soluble in water, ether, and 
benzene, but readily in alcohol. The methyl derivative, CjH,s0:NMe, 
prepared by boiling the amine with methyl iodide, and decomposing 
the product with potash, is a light-yellow oil; its platinochloride, 
(C,,H»NO).,H,PtCl, crystallises in well-defined yellow needles, and 
is sparingly soluble in alcohol and ether. When pulegoneamine is 
boiled with concentrated potash, it is decomposed into pulegone and 
ammonia; methylpulegoneamine, under the same conditions, yields 
pulegone and methylamine. 

An additive compound of the composition C,H,,BrO is deposited 
in colourless crystals when hydrogen bromide is passed into a well- 
cooled solution of pulegone in light petroleum; it separates from 
dilute alcohol in well-defined, colourless crystals, melts at 40°5°, and 
is readily soluble in alcohol and ether. It gradually decomposes on 
keeping, and it is converted into pulegone by freshly-precipitated silver 
oxide and lead hydroxide, but it is not acted on by cold dilute soda 
or by warm sodium carbonate: its specific rotatory power is [a]p = 
—33°88°. When treated with hydroxylamine, as described in the 
preparation of pulegoneoxime, it is converted into a compound which 
erystallises in quadratic plates, melts at 38°, and has probably the 
composition C,)H;,BrNO ; on keeping this substance for some time, 
it first changes into a mass of needles melting at 110°, which are 
free from bromine, but contain nitrogen, and then into pulegone- 
oxime. When the additive compound is reduced with zinc-dust in 
alcoholic solution, it yields very small quantities of pulegone and a 
considerable quantity of an oil, which has the same molecular formula 
as, and possesses all the properties of, the levomenthone described by 
Beckmann (Abstr., 1889, 721), except that its oxime melts at a 
higher temperature, namely, at 84—85°; when this isomeride of 
menthone is treated with sodium in ethereal solution, it is converted 
into a mixture of isomeric menthols, from which a considerable 
quantity of the benzoyl derivative of natural levomenthol can be 
isolated in a crystalline condition. Levomenthol is also obtained, 
together with resinous products, when pulegone is reduced with 
sodium under the same conditions. 

The author gives three possible formule for pulegone. 
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Saponin. By O. Hesse (Annalen, 261, 371—378).—A study of 
the literature of saponin and of senegin (Bolley, Annalen, 90, 211 ; 
Christophsohn, Arch. Pharm., 206, 432, 481, 503) leads to the con- 
clusion that the two compounds are identical, and that the sup- 
posed varieties of saponin obtained from various Caryophyllacex 
represent one and the same compound. According to Rochleder 
(Wiener Acad. Ber., 56, 97), saponin, on hydrolysis, is converted into 
glucose (3 mols.) and a compound of the composition C,,H2,0., for 
which the author proposes the name sapogenol; assuming that 
sapogenol has the above composition, and that the hydrolysis takes 
its normal course, the composition of saponin is répresented by the 
formula CyeH 201 (= C,,H..0, + 3C0,H,.0. — 3H,0). 

The analytical results obtained by Stiitz (Annalen, 218, 231) in 
studying saponin and its derivatives are more in accordance with 
this view of the composition of the compound than with that of Stiitz, 
who concluded that the glucoside had the composition C;>H Ow; as- 
suming that the composition of saponin is expressed by the formula 
CyH»On, the tetracetyl, CipH»AcsO, tetrabutyl, CjyHsBusO., pent- 
avetyl, CyH,sAcs0., and heptacetyl, C,»H2;Acs0(OAc)2, derivatives 
described by Stiitz must be regarded as the heptacetyl, C»,.H,;Ac,0,;, 
heptabutyl, C;,H,Bu,O,,, octacetyl, CyHyAcsO,, and dodecacetyl, 
CyH»Ac,0;;, derivatives respectively, and the compound to which 
Stiitz gave the formula C,.H,;Acs0,(OAc), as a compound of the com- 
position CyHyAc sO», and a derivative of saponin trihydrate, 
CyxHsOw ; the existence of a mono- and of a di-hydrate of saponin is 
also not improbable. 

The formation of sapogenin, saponetin, and saporetin (senegenin), 
by the decomposition of saponin, can be easily expressed by simple 
equations, proceeding on the assumption that the formula C,,H;,0,; 
is correct. F. 8. K. 


Poisonous Constituents of “Timbo.” By F. Prarr (Arch. 
Pharm, [2], 29, 31—48).—Timbé is the name given in Brazil to 
several plants such as Serjania cuspidata, St. H., Serjania lethalis, and 
Paullinia pinnata of the order Sapindacey, and Tephrosia toxicaria and 
Physallis heterophylla of the order Leguminose, all of which are used 
for the purpose of stupefying fish. A decoction of the root is pre- 
ferred as affording the more powerful poison. To isolate the active 
principle, an alcoholic extract of the plant was concentrated, washed 
with water, treated with ether, and the dark-coloured ethereal solu- 
tion decolorised by means of sodium carbonate and dilute soda 
solution. After removing the ether and drying over sulphuric acid, 
solid crude timboin was obtained, which softened when exposed to the 
air. A similar product was obtained by precipitating the alcoholic 
extract with lead acetate, and purifying the filtrate. Further treat- 
ment of the crude product with alcohol, light petroleum, and benzene 
or chloroform at length yielded a hard, yellowish-white, sandy sub- 
stance, which, under the microscope, clearly indicates crystalline 
structure, Timboin, C,H,,O,, melts at 83°, is very soluble in ether, 
alcohol, benzene, glacial acetic acid, toluene, and carbon bisulphide, 
exceedingly soluble in chloroform; very sparingly soluble in light 
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petroleum, and almost insoluble in water. Its alcoholic solution is 
not precipitated either by normal or basic lead acetate, iodine solu- 
tion, or tannin. Its solution in acetic acid or in alcohol gives a 
white, flocculent precipitate with water; but these solutions give no 
coloration, either with ferric chloride or potassium chromate. The 
compound becomes first black and then reddish-brown with concen- 
trated sulphuric acid. Sobieranski considers timboin to be a chemically 
neutral, indifferent substance, and a nerve poison of the toxine class. 
Anhydrotimboin, C.,;H,,0;, was obtained as slender, coloured, needle- 
shaped crystals during the refining of the crude timboin. It was also 
produced directly from timboin by heating the alcoholic solution with 
hydrochloric acid. This compound melts at 215—216°, and is not 
poisonous. Light petroleum, boiling at 38—40°, extracted from the 
crude timboin an oily compound, timbol, C»yH,.O, probably also a 
poisonous compound, occurring chiefly in the stem and branches of 
the plants. J. T. 


Synthesis of Pyridine Derivatives from Derivatives of 
a-Pyrone. By M. Guruzerr and O. Dressen (Annalen, 262, 
89—132).—The authors discuss at some length the mechanism of the 
reactions which take place in the conversion of «-pyrone into pyrid- 
ine derivatives, more especially as regards the formation of ethyl 
hydrogen ethoxyhydroxypyridinedicarboxylate from ethyl ethoxy- 
a-pyronedicarboxylate they arrive at the conclusion that the simplest 
and most probable explanation of such reactions is that the pyrone 
derivative first combines with the elements of ammonia to form an 
intermediate product, which is then converted into a pyridine deriva- 
tive by the elimination of 1 mol. H,0. 

Ethyl hydrogen ethoxyhydroxypyridinedicarboaylate (ethyl ethoaxy- 
a-pyridonedicarborylate), COOENCK< OIG (COOH) >C-OF: is ob- 
tained when ethyl ethoxy-e-pyronedicarboxylate, prepared as pre- 
viously described (Abstr., 1889, 860), is shaken with 4—5 per cent. 
ammonia, and the filtered solution acidified with hydrochloric acid. 
It crystallises from a mixture of acetone and ether in colourless 
needles, melts at 159—160°, and is moderately easily soluble in 
acetone, alcohol, and glacial acetic acid, but more sparingly in ether 
and water, and almost insoluble in benzene, light petroleum, and 
carbon bisulphide. Molecular weight determinations by Raoult’s 
method in glacial acetic acid solution gave results in accordance with 
those required by the molecular formula given above. The silver 
salt, C,,H,.O,N Ag, is a crystalline, moderately stable compound, very 
sparingly soluble in water. The acetyl derivative, C,,H,O,N, is 
formed when the ethyl hydrogen salt is heated with acetic anhydride 
at 130°; it melts at 99—100°, is freely soluble in cold benzene, and 
is readily decomposed by warm water. 

Ethyl ethoxyhydrorypyridinedicarborylate, C\;H,O.N, can be pre- 
pared by treating an alcoholic solution of the ethyl hydrogen salt 
with hydrogen chloride, but it is more easily obtained by decompos- 
ing the silver salt with ethyl iodide; it crystallises from alcohol and 
benzene in needles, melts at 80—81°, and is soluble in dilute am- 

3r2 


940 ABSTRACTS OF CHEMICAL PAPERS, 


monia and dilute sodium carbonate. When the ethyl hydrogen salt 
is heated above its melting point, carbonic anhydride (1 mol.) is 
evolved and there remains a brown oil, which consists principally of 
ethyl ethoxyhydroxy pyridinedicarboxylate, identical with the com- 
pound described above, and a basic substance which is probably 
a-ethoxy-a-hydroxypyridine, but which could not be isolated in a 
pure condition. Ethoxyhydroxypyridinedicarboxylic acid (com- 
pare Abstr., 1889, 860) separates from water in crystals containing 
1 mol. HO, and melts at 181—182° with evolution of carbonic an- 
hydride (2 mols.) yielding a brown oil which probably consists for the 
most part of ethoxyhydroxypyridine ; when heated with concentrated 
hydriodic acid at 130°, it gives ethyl iodide, and when heated with 
fuming hydrochloric acid at 180°, it yields ethyl chloride, ammonia, 
and glutaconic acid (m. p. 133—134°). 

Citrazinic acid undergoes a decomposition similar to that observed 
in the case of ethoxyhydroxypyridinedicarboxylic acid ; when it is 
heated at 180° with hydrochloric acid, it yields ammonia and aconitic 
acid, together with carbonic anhydride, which is produced hy the 
decomposition of some of the aconitic acid. The relationship between 
citrazinic acid and ethoxyhydroxypyridinedicarboxylic acid is also 
shown by their behaviour on reduction with tin and hydrochloric 
acid in the manner described by Behrmann and Hofmann in the case 
of citrazinic acid; the last-named compound yields tricarballylic acid 
under these conditions, ethoxyhydroxypyridinedicarboxylic acid 


aa-Dichlorodinicotinic acid, CH<O Goon:ccl>™: is obtained 
when anhydrous ethoxyhydroxypyridinedicarboxylic acid is mixed 
with phosphorus pentachloride and phosphorus oxychloride, the 
mixture heated at 240—250° for 5—6 hours, and the product de- 
composed with ice-cold water; it separates from ether in colourless 
crystals, melts at 230° with evolution of carbonic anhydride, and is 
readily decomposed by warm water yielding dihydroxydinicotinic 
acid. It is moderately easily soluble in ether and alcohol, but more 
sparingly in cold water; it dissolves freely in dilute ammonia, the 
neutral solution giving with silver nitrate and with lead acetate a 
colourless, with ferric chloride a yellow, and with copper acetate a 
green, precipitate. The ethyl salt, Cy) HyClNQ,, is easily obtained 
by treating the chloride of the acid with alcohol; it crystallises in 
compact, monoclinic prisms, melts at 75—76°, and is readily soluble 
in ether, alcohol, chloroform, benzene, glacial acetic acid, and hot 
light petroleum, but more sparingly in cold light petroleum; it is 
quickly decomposed by sodium ethoxide in warm alcoholic solution 
with separation of sodium chloride. When the dichloro-acid is 
heated with concentrated hydriodic acid at 180°, it is converted into 
dinicotinic acid (m. p. 322°); the formation of this acid from ethyl 
hydrogen ethoxyhydroxypyridinedicarboxylate by the series of reac- 
tions described above is a conclusive proof that the ethyl hydrogen 
salt has the constitution assigned to it. F. 8. K. 


giving glutaric acid. 
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Betaines of Pyridine Bases. By M. Kricrr (J. pr. Chem. [2], 
43, 271—303 and 364—377; compare Abstr., 1890, 1431).—There 
are four methods of obtaining betaines: (1) Hofmann’s, by the 
action of ethyl chloracetate-on the tertiary base, producing the 
chloride of the alkyl betaine; (2) Liebrich’s, by the action of chlor- 
acetic acid on the tertiary base at a raised temperature, producing 
the betaine hydrochloride; (3) Griess’, by the action of methyl 
iodide and an alkali on the amido-acid in methyl alcohol, producing 
the alkaline iodide of the betaine; (4) Kraut’s, by the action of an 
alkyl iodide on the silver amido-salt, producing the iodide of the alkyl 
betaine. 

Ethyl pyridinebetaine chloride, C;H;NCl-CH,-COOEt, obtained by 
Hofmann’s reaction and purified by extraction with ether, in which it 
is insoluble, forms a rose-coloured, crystalline powder ; it melts at 
100° to a yellowish-red liquid of peculiar odour, and decomposes with 
blackening at 110—115°; it is very soluble in water, alcohol, and 
chloroform. The platinochloride forms lustrous, orange-red, rhombic 
leaflets and decomposes at 213°; the aurochloride crystallises in thin, 
yellow leaflets and melts at 117°; the mercurochloride forms micro- 
scopic, white, four-sided prisms which melt at 124—125°; the 
cadmiochloride, CyH,,NO,CI,CdC)., crystallises in long, lustrous 
needles which aggregate to an opaque white mass at 141°; the 
cadmiochloride, (CsH,NO,Cl)2,CdCh, crystallises in vitreous, rhombic 
leaflets and melts at 107°. To convert ethyl pyridinebetaine chloride 
into pyridinebetaine, it is treated with silver oxide and water, silver 
chloride and alcohol being formed. Ethyl pyridinebetaine does not 
exist ; its nitrate was obtained by decomposing the chloride with 
silver nitrate. 

Pyridinebetaine hydrochloride has been described by v. Gerichten 
(Abstr., 1882, 1109); its platinochloride melts at 211°, its auro- 
chloride at 165°; the reactions of this base with the usual reagents for 
alkaloids are here given. The hydrobromide crystallises in rhombic 
leaflets and decomposes at 198—200°. The nitrate, obtained from 
the chloride by the action of silver nitrate, forms vitreous, colourless 
leaflets which melt at 145° with decomposition. The sulphate is 
similarly prepared; it crystallises in colourless leaflets and decom- 
poses at 175°. The chromate, C;H;NO.,CrO;, forms a yellow, crystal- 
line precipitate and explodes about 166°. The picrate crystallises in 
microscopic four-sided prisms with oblique ends, and melts at 
142—143°. The argentonitrate and bismuthoiodide are also described 
(compare Abstr., 1890, 1431). 

The author finds that the product of the action of chloracetic acid 
(20 grams) on pyridine (10 grams) is a mixture of normal and basic 
pyridinebetaine hydrochloride (compare Abstr., 1882, 1109), which is 
easily converted into the pure normal salt by adding a slight excess of 
hydrochloric acid. The crystallography of the normal hydrochloride is 
given. Basic pyridinebetaine hydrochloride, (C;H;NO,)2,HC1,H,0, sepa- 
rates from a hot alcoholic solution of the mixture before the normal salt 
in large, broad, vitreous, colourless crystals which are well developed 
on one side only and become opaque in air without change of composi- 
tion; when quickly recrystallised it separates as long, slender 
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prisms ; it melts at 159° with decomposition, and dissolves in water 
and hot alcohol, but not in ether; its aqueous solution is acid. The 
mercurochloride, 2C;H,;NO.,HCI,H,0,4HgCl, crystallises in colour- 
less, lustrous leaflets which melt at 134°. 

Basic pyridinebetaine hydrobromide, is obtained from the normal 
hydrobromide by evaporating a solution of the latter with excess of 
pyridine on the water-bath ; it crystallises in long, broad leaflets, or 
slender, needle-shaped prisms, and decomposes at 170°; its aqueous 
solution is acid. Both the basic and normal hydrobromides are 
formed when pyridinebetaine (5 grams) is heated in a sealed tube 
with bromine (4 grams) and water (20 c.c.) at 100°; when the 
bromine is in excess, only the normal salt is formed. 

By heating pyridinebetaine hydrochloride at comparatively low 
temperatures, pyridine is produced ; but at 230—240°, or when treated 
with strong organic bases, a more deep-seated reaction takes place. 
By oxidation with potassium permanganate, the betaine is entirely 
converted into pyridine. 

When sodium amalgam acts on a warm solution of pyridinebetaine, 
a blue colour is developed ; this changes to purple-violet on cooling, 
and to brown after some hours; heating restores the blue colour; 
when the amalgam acts on a cold, not alkaline solution of pyridine- 
betaine, an amorphous yellowish-white precipitate is obtained, and 
the filtrate from this becomes blue on the addition of more sodium 
amalgam. The same colour reaction is observed with ethyl pyridine- 
betaine chloride, but no precipitate is obtained. The amorphous sub- 
stance is at first yellowish-green, but becomes black when dried at 
100°; analyses are given, but no formula is deduced. From the 
filtrate from this substance, a base was obtained which gave a 
platinochloride melting at 224—225° and agreeing in properties 
with the platinochloride of Coppola’s pyridinecholine (Abstr., 1886, 
76); that the new base is pyridinecholine was further proved by 
preparing the latter, when it was found to give the same colour 
reactions. 

In Hesekiel’s recipe for preparing A-picoline (Abstr., 1885, 812; 
1886, 256), 24 hours digestion is unnecessary, 6—-8 being sufficient; 
the author’s product boiled at 141—143°. 

8-Picolinebetaine hydrochloride, C,H;NCI‘CH,,COOH, obtained by 
warming f-picoline with chloracetic acid (equal mols.), crystallises 
from alcohol in long, broad, four-sided, vitreous, colourless prisms ; it 
melts at 189° with decomposition, and dissolves in hot alcohol and 
water but not in ether; when precipitated by ether from alcoholic 
solution, it is a white, crystalline, deliquescent powder. Its reactions 
with several alkaloidal reagents are given. The platinochloride crystal- 
lises in small, six-sided, orange-red tables and decomposes at 222°. 

8-Picolinebetaine is obtained by decomposing the hydrochloride 
with moist silver oxide and evaporating; by adding ether to the 
solution of the residue in alcohol and stirring with a glass rod, the 
base is precipitated in microscopic, rhombic leaflets (with 1 mol. 
H,0). The basic hydrochloride, 2C;H,NO.,HCI,H,O, separates when 
a solution of the normal hydrochloride and the base (equal mols.) in 
hot alcohol is cooled, in small, thick crystals. When a hot alcoholic 
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solution of pyridinebetaine and A-picolinebetaine hydrochloride (equal 
mols.) is cooled, a double salt, CsHyNO.,HC1,C;H,ON,,H,0, crystallises 
in thin, rectangular leaflets. 

Ethyl B-picolinebetaine chloride is obtained when £f-picoline and 
ethyl chloracetate interact over potassium hydroxide; after several 
days, the crystallised mass is extracted with ether, which leaves the 
new compound as a rose-coloured, crystalline powder ; it decomposes 
at 153° and is very hygroscopic. The platinochloride forms yellow, 
four-sided prisms and decomposes at 207°. When Kahlbaum’s arti- 
ficial picoline was acted on by ethyl chloracetate and the solution of 
the product precipitated by platinum tetrachloride, the above de- 
scribed salt was obtained; this method will serve to separate A-picol- 
ine from its isomerides in artificial] picoline. 

Ethyl ethylpiperidinebetaine chloride, C;H,sNCl-CH.-COOEt, obtained 
by the action of ethyl chloracetate on ethylpiperidine, crystallises in 
very thin, lustrous leaflets. The platinochloride crystallises in thin, 
feebly lustrous, orange-yellow, rhombic leaflets and melts at 150°. 

Ethylpiperidinebetaine is obtained by acting on the above chloride 
with moist silver oxide, alcohol being formed at the same time; it 
crystallises in small leaflets, soluble in water and alcohol, but in- 
soluble in ether. The hydrochloride is obtained by the action of 
chloracetic acid on ethylpiperidine; the product is dissolved in 
alcohol and precipitated by ether, when microscopic, long, four-sided 
prisms separate; it is very hygroscopic and melts at 186—187° with 
decomposition ; the platinochloride and some of the reactions with 
alkaloidal reagents are described. 

A summary of the general reactions of these betaines concludes 
the paper. A. G. B. 


Constitution of Rhodanic Acid. By A. Miotati (Annalen, 
262, 82—88).—Rhodanic acid can be obtained (1) by heating 
thiohydantoin with excess of carbon bisulphide in alcoholic solution, 
(2) by warming ethyl chloracetate with an alcoholic solution of am- 
monium dithiocarbamate and hydrochloric acid, and (3) by treating 
ethyl thiocyanoacetate with hydrogen sulphide in alcoholic solution ; 
it crystallises in yellowish prisms and melts at 166—167° with de- 
composition. 

These syntheses of the “acid” show that it is an a-keto-u-thio- 


thiazolidine of the constitution CH.< Ro F. 8S. K. 


Quinazolines. By C. Paat and A. Bopewie (Ber., 24, 1157— 
1161).—Orthonitrobenzoylaniline and phenyl cyanate, when brought 
together, give a theoretical yield of orthonitrobenzyldiphenylcarb- 
amide. The authors attempted to obtain anilidophenyldihydroquin- 
azoline by reduction of the latter compound. The reaction, however, 
takes place in a different way, and they obtained a feeble base of the 
composition C,,H,,N,O, together with aniline. The production of 
this new base is due to the action of water on the unstable phenyl- 
amidophenyldihydroqtinazoline, as expressed in the equation 
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N—O-NHPh N—C-OH . 
9 — H | Pb oe 
CH.-NPh + H.0 = CG, ‘ScH,N Ph > Rae 


Séderbaum and Widman (Abstr., 1889, 972), by treating ortho- 
hydroxytolylphenylcarbamide with hydrochloric acid, have obtained 
a compound to which they give the name benzophenyldihydroketo- 

oo is ‘ NH:CO , , , 
metadiazine, and the formula CsH,< OH,-NPh: It is entirely different 


CHi< 


from the former base, 

Orthonitrobenzyldiphenylcarbamide, CoH,;N;0s, is obtained by heat- 
ing orthonitrobenzylaniline and phenyl cyanate in molecular pro- 
portion at 120°. It crystallises from alcohol in white leaflets or 
tablets, melts at 124—125°, and is easily soluble in most organic 
solvents, with the exception of petroleum. When cautiously warmed 
with alcoholic potash, it splits up into symmetrical diphenylcarbamide 
(m. p. 233°) and an amorphous compound, which the authors con- 
sider to be formed by the action of excess of alkali on the orthonitro- 
benzyl alcohol, which is first produced. 

NH-CO 


3'-Pheny|-2'-ketotetrahydroquinazoline, CoHy< CH. x Ph’ or 3'-phenyl- 


2'-hydroaxydihydroquinazoline, OH on ing is obtained by treat- 
ing orthonitrobenzyldiphenylearbamide in alcoholic solution with 
tin and hydrochloric acid. On adding excess of concentrated 
hydrochloric acid, the stannochloride, C,,H,,N,O,HC1,SnCl., crys- 
tallises out, and aniline remains in solution. The salt is finely 
ground and decomposed with ammonium sulphide, and the base 
extracted with alcohol. It crystallises in white needles, melts at 
170°, and is easily soluble in benzene, moderately in alcohol and ether, 
and almost insoluble in light petroleum. An attempt to reduce the 
base in alcoholic solution with sodium failed. 

The isomeric base, benzophenyldihydroketometadiazine, C,\4H,.N.0, is 
obtained as described by Séderbaum and Widman. It crystallises 
in white, lustrous plates or flat needles, and melts at 144—145°. 

The authors point out that the two bases C,,H,,N,O, which from 
their method of formation ought to have the same constitution, are 
entirely different in properties. They are engaged in investigating 
the cause of this difference. C 


Action of Dioxyquinones on Orthodiamines. By R. Nierzxr 
and G. Hasreruik (Ber., 24, 1337—1340).—Dioxyphenazine is pre- 
pared by the action of dioxyquinone on orthophenylenediamine 
hydrochloride; the acetyl derivative melts at 226°, not at 230° 
as stated by O. Fischer and Hepp. Corresponding compounds are 
obtained from orthotoluylenediamine and 1 : 2-naphthylenediamine. 
Kehrmann’s imide formula for the eurhodoles and eurhodines, whilst 
facilitating the classification of the eurhodines, oxazines, and saffra- 
nines, is probably incorrect, since it is incompatible with the produc- 
tion of eurhodoles by fusion of azinesulphonic acids with alkalis, as 
observed by O. N. Witt ; the formation of eurhodine diazo-compounds 
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also tells against the formula, as does the fact that the diacetyl 
derivatives are readily and completely hydrolysed by dilute alkalis, 
whereas if one acetyl group were linked to oxygen, and the other to 
nitrogen, the former would probably be readily eliminated, but the 
latter only with difficulty ; hence a monacetyl derivative should be 
capable of being isolated, which is not the case. J. B. T. 


Azonium Compounds. By F. Krurmayn and J. Mxssincer 
(Ber., 24, 1239—1241).—In a recent communication (this vol., p. 747), 
O. Fischer has shown that fluorescent colouring matters of the quin- 
oxaline series may be obtained by the action of alkylated ortho. 
diamines on @-ketonic alcohols or hydroxyquinones. The authors 
have found that the substituted orthodiamines also react readily with 
orthodiketones, forming the azonium compounds, from which the 
safranin dyes are derived. Thus, when alcoholic solutions of orth- 
amidodiphenylamine and a slight excess of benzile are warmed with 
hydrogen chloride (1 mol.) on the water-bath, the product of the 
reaction saturated with ammonia and poured into water, a sulphur- 
yellow, crystalline precipitate is obtained, which, on recrystallisation 
from alcohol, forms well-developed sulphur-yellow prisms melting at 
134—135°. It is readily soluble in alcohol, ether, and benzene, with 
a yellow colour and beautiful green fluorescence, has the composition 
C.sH,N.*OH, and is formed in the following manner :— 


NH. COPh } ccmenrweernn fT 
vH, tod i 
CHs<yHPh + Goph = OH<ypn(on)-GPh 


Its solution, on the addition of hydrochloric acid, becomes momen- 
tarily red and then pure yellow, without fluorescence. Its ferrichloride, 
CysHiN.FeCl,, forms lustrous, golden-yellow, prismatic crystals, 
moderately soluble in cold water, its platinochloride, (CxHiN2).PtCl,, 
brownish-yellow, lustrous scales, almost insoluble in water and alcohol, 
and the mercurochloride canary-yellow scales. The chloride, nitrate, 
and sulphate are readily soluble in water, and have a yellow colour. 

. G. C. 

Nicotine. By A. Pinner and R. Wotrrenstein (Ber., 24, 1373— 
1377).—It is stated by Will (Annalen, 118, 206) that nicotine reacts 
with benzoic chloride with the development of much heat, but when 
the latter is added to a solution of nicotine in anhydrous ether, a 
viscid substance separates, which after a time forms white, deli- 
quescent crystals, resembling wavellite, of the composition 
Cy,H,,NOCI; this he regarded as an additive compound, or as benzoyl- 
nicotine hydrochloride. 

The authors have obtained a compound agreeing with the above 
description by dissolving nicotine (1 mol.) in ether rendered anhydr- 
ous by sodium, and adding benzoic chloride (2 mols.), but they find 
it to be basic nicotine hydrochoride, CyHyN2,HC1; it is very soluble in 
water, and yields nicotine picrate (m. p. 218°; see Ber., 24, 65) on 
adding picric acid to its aqueous solution. When pyridine, dimethyl- 
aniline, and piperidine are similarly treated with benzoic chloride, 
crystalline substances consisting of the hydrochlorides and benzoates 
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are formed. The production of these salts is due tothe action of the 
moisture of the air on the benzoic chloride, whereby benzoic and 
hydrochloric acids are formed, the latter then reacting with the bases. 
When nicotine and benzoic chloride are dissolved in ether rendered 
anhydrous by phosphoric anhydride, and the mixture is kept in a 
closed flask over concentrated sulphuric acid, an oil separates which 
does not solidify if kept even for 14 days ; it was not further examined. 
But little heat is developed on mixing nicotine with benzoic chloride 
(2 mois.), and if the mixture is heated on the water-bath for 
20 minutes, a thick syrup is obtained; after washing this with water 
and dilute alkali, it is dissolved in dilute hydrochloric acid, and pre- 
cipitated with ammonia; the precipitate is extracted with ether, and 
the residue, after distilling off the latter, dissolved in alcohol and 
water added, whereby a syrupy mass is obtained. It appears to be a 
compound of 1 mol. of nicotine with 1 mol. of benzoic chloride; it 
has basic properties; on adding picric acid to a solution of the com- 
pound in dilute hydrochloric acid, the picrate, C.;H2,N;O,Cl, separates 
as an oil, which solidifies after a time, and then melts at 139°. 

A. R. L. 


Cytisine and Ulexine. By J. v. p. Morr and P. C. Prvucce 
(Arch. Pharm. [2], 29, 48—68).—The work done by Moer is com- 
municated by Plugge. The finely-crushed seeds of Cytisus laburnum 
were extracted with cold water, and the solution was concentrated in 
winter by removing the ice which formed. The concentrated solu- 
tion was treated with normal lead acetate and then with hydrogen 
sulphide ; after excess of the latter had been removed by warming, 
sodium hydroxide was added to distinctly alkaline reaction, when the 
application of chloroform removed the cytisine and yielded it, when 
concentrated and treated with ether, as a colourless, crystalline mass. 
Repeated treatment with chloroform and ether gave the pure 
alkaloid. Cytisine, C,,H,N.O, forms colourless, odourless crystals 
melting at 150—151°5° (uncorr.). It is a strong base, soluble 
in all proportions in water, alcohol, and chloroform, insoluble in 
ether, light petroleum, carbon bisulphide, readily soluble in ethyl 
acetate; benzene dissolves 1°26 per cent., and amy) alcohol dissolves 
0°303 per cent. Cytisine dissolved in water has a rotatory power of 
[a]p = —120°. The value for other solutions is also given. On 
adding a solution of a ferric salt to the free alka!sid, or one of its salts, 
a red coloration is produced ; on adding to this some drops of hydro- 
gen peroxide solution, the colour disappears, followed immediately on 
warming by a blue colour. This is a very characteristic reaction, and 
will indicate 0°00005 gram. Platinum chloride precipitates the 
alkaloid in not too dilute solutions. Precipitates are also produced 
by gold chloride, potassium mercuric iodide, iodised potassium iodide, 
phosphomolybdic acid, phosphotungstic acid (1 : 30000), tannic acid, 
and picric acid. Mercuric chloride precipitates the free base from its 
solutions, but not from solutions of its salts. The simple salts of 
eytisine are all soluble in water, and are easily soluble in absolute 
alcohol ; the nitrate is the least soluble in the latter liquid, and can 
be obtained from its solution therein in the form of large crystals. The 
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composition of the following salts was found to be :—Cytisine nitrate, 
C,,H,.N,O,HNO, + H,0O; platinochloride, (Cy, HisN20)2,H,PtCl,; auro- 
chloride, C,,H,.N,O,HAuC\,. 

For the detection of cytisine in poisoning cases, Dragendorff’s 
method can be applied, advantage being taken of the solubility of the 
alkaloid in chloroform, and of the characteristic test given above. 
The vomit and urine should be first examined. Salts of the alkaloid 
pass away in the urine within 24 hours, but if leaves or seeds have 
been employed, the expulsion may take a longer time. Moer com- 
pares the composition and properties of cytisine and ulexine and their 
compounds, and concludes that these two alkaloids are identical 
(compare Partheil, this vol., p. 750). J. T. 


Action of Alcohols and Aldehydes on Proteids. By T. L. 
Brunton and 8. Martin (J. Physiol., 12, 1—4).—Solutions of the 
following proteids were used :—(1) egg-albumin, (2) serum-albumin 
containing a little serum-globulin, and (3) a mixture of proto- and 
deutero-albumose prepared from Witte’s “peptone.” The solution 
was dropped into six times its bulk of an alcohol or aldehyde, and the 
following points noted :—a. Whether the reagent precipitated the 
proteid ; 6. Whether the precipitate was rendered insoluble in dis- 
tilled water, by the prolonged action of the reagent; c. Whether any 
change of colour occurred in the precipitate. It was found that 
with egg-albumin, allyl alcohol was the most powerful precipitant 
and coagulant of the series. Methyl, ethyl, propyl, isobutyl, iso- 
propyl, and tertiary butyl alcohols come next; they are all active 
coagulators; amyl alcohol is a partial coagulator; and heptyl and 
octyl alcohols do not precipitate or in any way change the solution. 
Acetaldehyde and propaldehyde are about equal in coagulating 
power to ethyl alcohol, and turn the precipitated proteid brown; 
isobutaldehyde has a slower action, and does not turn the preci- 
pitate brown. 

With serum-albumin, the results were very similar; the alcohols 
may be arranged in the following order, the most active being placed 
first :— 

. Methyl, ethyl and propyl] alcohols. 

Isopropyl] alcohol. 

. Tertiary butyl alcohol. 

. Isobutyl and amy] alcohols precipitate, but do not coagulate. 

. Heptyl alcohol does not precipitate. 

The aldehydes previously mentioned neither precipitate nor co- 
agulate albumin, but acetaldehyde and propaldehyde turn the 
solution brown. 

With the albumose solution, allyl alcohol is the only one that 
precipitates and renders the precipitate insoluble. Methyl, ethyl, 
propyl, isopropyl, and tertiary butyl alcohols cause a precipitate ; 
isobutyl alcohol causes a cloudiness ; amyl, heptyl, and octyl alcohols 
have no effect whatever. 

The general result obtained as to the effect of alcohols on proteids 
is that the higher alcohols have a less powerful action in precipitat- 
ing and coagulating proteids than the lower ones. Allyl alcohol 
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stands apart from the others as the most powerful precipitating and 
coagulating agent employed. W. D. 4H. 


A Product of the Putrefaction of Proteids. By S. Gaprigs and 
W. Ascnan (Ber., 24, 1364—1366).—é-Amidovaleric acid, prepared 
from benzoylpiperidine by C. Schotten (Abstr., 1888, 1104), and also 
by asynthetical method by S. Gabriel (Abstr., 1890, 1129), is identical 
with the compound obtained by the putrefaction of fibrin and flesh 
by E. and H. Salkowski (Abstr., 1883, 925). Neither of these 
compounds is poisonous; they dissolve copper oxide but not silver 
oxide, and give neither a precipitate nor a blue coloration with am- 
moniacal silver and copper acetate solutions respectively. 

y-Ethyl phthalimidopropy!malonate (Gabriel, loc. cit.) is prepared 
by dissolving sodium (3 grams) in alcohol (30 c.c.), adding ethyl 
malonate (21 grams) and y-bromopropylphthalimide (30 grams), 
and heating the mixture in a reflux apparatus for 4 hours. The pro- 
duct is poured into water, the alcohol and unaltered ethyl malonate 
removed by a current of steam, and the oily residue extracted with 
ether; on evaporating the ethereal solution, a yellowish oil is left, 
which, after a time, solidifies to a crystalline cake; the yield is 
80 per cent. of the theoretical. 

é-Amidovaleric acid aurochloride, C;H,,NO.,HAuCl, + H,O, is ob- 
tained by heating the above ethyl derivative with hydrochloric acid 
(5 parts) at 170°, filtering off the phthalic acid, evaporating the 
filtrate, and adding a 20 per cent. auric chloride solution to the re- 
sulting hydrochloride dissolved in a little warm water ; it separates in 
glistening, red crystals wv hich probably belong to the monoclinic 
system, melts at 86—87°, and seems in all respects to be identical 
with that obtained by E. and H. Salkowski (loc. cit.). A. R. L. 


Physiological Chemistry. 


Influence of Bile on the Fat-splitting Properties of Pan- 
creatic Juice. By B. K. Racurorp (J. Physiol., 12, 72—94).— 
Some preliminary experiments on emulsions led to the following 
results :—No amount of stirring will give a permanent emulsion of 
neutral olive oil with either distilled water or 0°25 per cent. sodium 
carbonate solution; rancid olive oil, however, although it gives no 
emulsion with water, gives a good emulsion with the alkaline solution. 
Tn the formation of an emulsion, not only must the oil be broken into 
fine globules, but these must be prevented from running together, by 
a coating of soap or mucilaginous material. No mechanical emulsion, 
however, is as perfect as a physiological one. The influence of bile 
in emulsification is thus summarised :—Bile prevents the formation 
of an emulsion, probably by preventing the formation of soap mem- 
branes ; if bile be added to an emulsion the moment after it is formed, 
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the emulsion clears ; but if a few minutes elapse before the addition 
of bile, there is no such clearing, the emulsion having become more 
stable. Acids similarly destroy emulsions, probably by destroying 
soaps. 

Rabbits’ pancreatic juice is alkaline, and remains active for many 
hours after removal from the body ; if it be shaken with neutral olive 
oil, fatty acids are formed and the oil becomes acid; if too munch acid 
has not formed, admixture of sodium carbonate solution leads to the 
formation of an emulsion. By one to two hours action of the juice, 
all the oil is hydrolysed with formation of fatty acid and glycerol. 
Other fats, except castor oil, which is indigestible, are similarly acted 
on. 

Bile alone does not hydrolyse fats, but it considerably hastens the 
hydrolytic power of pancreatic juice. The following conclusions state 
some further general results obtained :— 

l. Pancreatic juice alone will do a certain piece of work in # 
minutes ; namely, develope in neutral olive oil a sufficient quantity of 
fatty acid to give the best spontaneous emulsion. 

2. The juice in the presence of five parts of 0°25 sodium carbonate 
solution will require 82 minutes to do the same work, and the presence 
of ten parts of the solution will destroy the action. 

3. The juice in the presence of an equal amount of 0°25 per cent. 
hydrochloric acid will require 32/2 minutes to do the same work. 

4. The juice in the presence of an equal amount of a mixture of bile 
and 0°25 per cent. hydrochloric acid will require only «/4 minutes to 
do the work. 

The last-mentioned condition is considered analogous to the natural 
condition of things in the intestine, and thus it appears that the most 
favourable circumstances are present in the intestine for the carrying 
out of fat digestion. W. D. 


Digestion of Gelatin. By R. H. Cuirrenpen and F. P. Souter 
(J. Physiol., 12, 23—33).—The investigation of the products of di- 
gestion of gelatin were carried out on the same lines as the researches 
of Kiihne, Chittenden, and their pupils on the digestion products of 
other proteid and albuminoid substances. 

The following elementary analyses may be first given :— 


Gastric digestion. Pancreatic digestion. 
Gelatin. | 

Proto- Deutero- Proto- Deutero- 

gelatose. gelatose. gelatose. gelatose. 
c.. 49°38 49°98 | 49°23 49°45 49-07 
H.. 6°81 6°78 6°84 6°61 6°66 
B cescces 17°97 17 ‘86 17 40 17°81 17 “52 
8.. 0°71 0°52 0°51 0°57 0°65 
O.. 25°13 24°86 26 °02 25°56 26°10 

1°26 1°98 1°08 1°75 . 
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There is thus no marked difference between gelatin and the 
gelatoses in composition. 

Three distinct products are formed from gelatin during digestion ; 
two of these are primary, and are formed both in gastric and pancrea- 
tic digestion; they are distinguished from the third product, gelatin 
_ by being precipitated by saturation with ammonium sulphate, 

he proto-gelatose is converted into deutero-gelatose by further 
ferment action and ultimately into peptone. Proto-gelatose differs 
from deutero-gelatose by being partially precipitated by saturating 
its neutral solution with sodium chloride, and completely precipitated 
by the addition of a little acetic acid to the saturated fluid. Further, 
proto-gelatose yields a heavy precipitate with hydrogen platinochloride ; 
while deutero-gelatose is not precipitated by these reagents. No 
trace of a hetero-gelatose was found. 

The gelatoses are readily soluble in cold water, and are slowly 
diffusible. They are undoubtedly formed by hydration, although their 
chemical composition affords no evidence of this view. 

W. D. H. 


Myosin-peptone. By R. H. Currrenpen and R. Goopwiy 
(J. Physiol., 12, 34—40).—This research, carried out on the same lines 
as the preceding, was more particularly directed to ascertaining the 
composition and reactions of the final product in the digestion of 
myosin. The following are the averages of the elementary analyses 
of the substances in question obtained in this and previous communi- 
cations :— 


| 
C. | H. N. 8. O. 
Myosin .....+000+- 52°79 | 7°12 16°86 1°26 21°97 
Proto-myosinose .....| 52°43 | 7°17 16 “92 1°32 22°16 
Deutero-myosinose ... 50°79 7°42 17 00 1°22 23°39 
Myosin-peptone...... 49°26 | 6°87 16 62 1°16 26-09 


In myosin-peptone is seen another instance of the fact that peptones 
differ from the mother proteid in containing a lower percentage of 
carbon, which supports the view that the formation of peptone is the 
result of hydrolysis. 

In reactions myosin-peptone does not differ materially from other 
peptones equally free from proteoses, and it is characterised, like 
these, mainly by lack of precipitation by ordinary reagents. Boiled 
with potassium hydroxide and lead acetate, an aqueous solution 
becomes darker in colour, but there is no pronounced separation of 
lead sulphide. Boiled with concentrated hydrochloric acid, there is 
a noticeable darkening of the fluid. Millon’s reagent gives a heavy, 
white precipitate which, on boiling, becomes dirty yellow, then 
reddish, whilst the liquid has a dirty red appearance. W. D. H 


Influence of Alkalis on the Secretion and Composition of 
Bile. By W. Nissen (Chem. Centr., 1891, i, 335—336).—The bile 


PHYSIOLOGICAL CHEMISTRY. 951 


was collected from a dog with a biliary fistula; the pigment in it was 
estimated spectrophotometrically, and the bile salts were precipitated 
and estimated in portions of the bile collected at intervals of a few 
hours. The administration of 500 c.c. of water caused no difference 
in its composition. Various alkaline salts (sodium hydrogen carbon- 
ate, sodium chloride, potassium acetate, magnesium sulphate, sodium 
salicylate, &c.) dissolved in the same amount of water also produced 
no change if the solution was dilute, but lessened the amount 
of bile when the solution was strong. This appears to be due 
merely to a diminution of water, the pigment and salts being unchanged 
in amount; more water is passed from the body by the kidneys. 
After the administration of bile or bile salts by the mouth, the 
amount of bile and of bile acids in the bile is increased, the pigment 
being unchanged in amount. The increase of water is due to the 
liver cells being stimulated by the bile acids; the increase in bile 
acids in the bile is proportional to the amount absorbed by the 
alimentary canal. W. D. H. 


Caseinogen. By S. Rincer (J. Physiol., 12, 164—169).—By 
means of pure rennet and caseinogen with the addition of calcium 
chloride, casein is formed; thus phosphoric acid is not absolutely 
necessary for efficient rennet action. Sodium hydrogen carbonate 
antagonises the action of rennet and calcium chloride. This is not 
due to the conversion of caseinogen into alkali-albumin, for if the 
caseinogen be precipitated, and dissolved in a solution containing no 
sodium hydrogen carbonate, it once more is able to clot with rennet 
and calcium chloride. The clotting of milk by rennet consists of two 
processes; first, the conversion of caseinogen into casein by rennet ; 
and, secondly, the union of the latter with a lime salt, leading to its 
precipitation. The calcium chloride used also favours the aggrega- 
tion of minute particles into masses (curds). The two processes can 
be separated as follows :—Caseinogen solution with calcium chloride 
alone does not clot; with rennet alone it does not clot; but the 
caseinogen is nevertheless changed into casein, as, after heating to 
40° to destroy the rennet, the addition of calcium chloride then 
causes curdling. W. D. H. 


Proteids of Milk. By J. Sepetizn (J. Physiol., 12, 95—96).— 
The author reaffirms his statement that milk contains a globulin. 
This was questioned by Halliburton (this vol., p. 339). 

W. D. H. 


Chemistry of Sheeps’ Milk Cheese. By G. Sarrori (Bied. 
Centr., 20, 194—196 ; from Milchzeit., 19, 1001—1004).—Samples of 
milk from sheep of the district Agro Romano, on the Tiber, were 
analysed. The following table (next page) shows the percentage com- 
position of milk collected:—(1) April 1, evening; (2) April 2, 
evening; (3) January 31, evening; and (4) January 30, morning. 
The first two were in 1887, the last two in 1890. 

The difficulties of separating the cream of sheeps’ milk and the 
peculiar taste of the butter are the chief reasons against the manu- 
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Amount p- gr. n Milk- 
a eR at 15°. Water. | Fat Proteids. | Ash. | sugar. 
he 405 1°0381 | 78°37 8-99 6°55 | 1:04 | 5-08 
Rs 390 1 +0374 79°04 8-90 6°16 0°99 | 5°04 
oe 338 1°0381* | 77°27 10°38 6°28 | 1-09 pies 
ab 319 1 0379 77°92 | 10-04 6°22 0-89 aii 


facture of sheeps’ milk butter in Agro Romano. Bezana, however, 
succeeded in making butter which did not differ from cows’ butter. 
He was also able to overcome the difficulties in making cheese, and 
obtained a product very similar to Parmesan cheese. The following 
analyses are given of cheese prepared from sheeps’ milk; 2 and 3 


were prepared by the new method, 1, 4, 


and 5 by the old 


method :— 
| 
| i. 2. 3. 4, | 5. 
| 
Water | 28°50 | 27-47 | 29°70 | 29°13 | 32-90 
Bab cccccccccccscccccccccscecs 30°93 | 30°50 | 31°30 | 30°30 | 29°96 
Nitrogenous matter .........+6+ | 34°19 | 35°59 | 33°69 | 34°00 | 30°74 
BA ec cc ccccscce escce coeeeeel 5°03 5°39 4°34 5°51 4°58 
Ash (without NaCl)............ | 1°35 1°05 0°97 1°33 1°82 
Proteids . .| 27°95 | 31°57 | 28-12 | 28-93 | 24-63 
‘ decomposition products «| 5-94 4°00 5°27 4°86 6°08 
Nuclein ......rccccsccceccccee| O°261 | O°183 | 0O°162 | 0°256 | 0-201 
Ammonia .....ceeeeeceeeeeeees| O'491 | O°162 | 0°169 | 0°152 | 0°143 
Total nitrogen . -eo| 4°83 5°26 4°72 4°70 4°30 
Proteid nitrogen . ° 4°27 4°84 4°28 4°40 3°76 
Nitrogen of ‘decomposition | pro- 
ducts ........ covccccces| 0°64 0°42 0°41 0°25 0°54 
Nitrogen of ammonia . eeee| 0°157 | 0°150 |} 0°138 | 0°125 | 0°117 
Free fatty acids........cccesees 0°95 1-00 | 0°85 0°73 0°84 


“Ricotta” prepared from sheeps’ milk contains more fat and less 
proteids than that prepared from cows’ milk. The following num- 
bers show the percentage composition of ricotta from the two 


The results relating to the sheeps’ milk ricotta (I) are the 


sources. 
mean of those obtained from three samples. 
| - ; 
Water. Fat. Proteids. Milk- | Lactic Ash 
sugar. acid. 
| er 43 ‘27 33°31 11°73 10-42 0°43 0°81 
In fresh {ar veces} 68°47] 5-22] 18°72 | 3°97] — | 3-62 
Ind { Te —_— 58°76 20°66 18 *37 0°76 1°43 
WE Eecccess| = 16°56 | 59°37 | 12°59| — | 11°48 


* 1°381 is given in Biedermann ; the mean of 3 and 4 is given as 1°039. 


H. M. 
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Proteoses and Peptones. By R. H. Currrenpen and J. A. 
Hartwett (J. Physiol., 12, 12—22).—From quantitative experiments 
on artificial gastric digestion, it was found that the primary proteoses 
(proto- and hetero-) are only slowly converted into peptone, since 
they pass through the intermediate stage of deutero-proteose. Deu- 
tero-proteose, on the other hand, standing next to peptone, is far 
more quickly and readily changed, as is shown by the large per- 
centage of peptone formed under the same circumstances as obtained 
in the digestion of the other proteoses. 

The formation of peptone is thus a gradual process, as the greater 
part of the peptone formed by the action of pepsin-hydrochloric acid 
passes through the proteose stage, and at the end of the most vigorous 
gastric digestion a considerable part of the proteid digested will be in 
the form of proteose. To how great an extent it will be necessary to 
modify these conclusions in applying them to the proteolytic changes 
of natural digestion it is not at present possible to say. 

W. D. H. 


Peptonised Foods. By P. Horron-Smirn (J. Physiol., 12, 42— 
71).—“ Benger’s peptonised beef jelly,” ‘‘ Darby’s fluid meat,” and 
peptonised milk prepared by means of Benger’s liquor pancreaticus 
in the usual clinical way were analysed as regards their proteid con- 
stituents, and some rough quantitative experiments made as to the 
relative amounts of proteoses and peptones in them. The results ob- 


tained with milk were as follows :— 


Neutralisation precipitate...... 0:0636 per cent. 

Proteose precipitate .......... 13900 - 

Paptane ..0 ccccccsccccccecese 0°3089 a 
Total ..... ee» 1°7625 


These results, even allowing for loss due to the formation of amido- 

acids, are probably too low. ‘They, however, show that the proteid in 
the so-called peptonised foods really consists for the most part of 
proteoses, though containing only a variable amount of true peptone. 
They cannot, therefore, entirely relieve the digestive organs from 
work. 
The author, having noticed that an old man with liver cirrhosis 
passed abundance of uric acid when fed on peptonised foods, under- 
took on his own person to control this observation, but it was found 
that here the ingestion of large quantities of proteoses and peptones 
did not disarrange the metabolism of the normal body in the least ; 
perfect health was maintained, the output of uric acid was normal, 
and its relation tv urea unchanged. W. Dz. H. 


Intravascular Coagulation. By A. E. Wricur (J. Physiol., 12, 
184—-191).—The injection of a svlution of Wooldridge’s tissue 
fibrinogen into the veins of a living dog leads to thrombosis of the 
portal area. During active digestion, clots are also found in the right 
heart and pulmonary artery. Wooldridge considered that the material 
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in the liver area absorbed from the alimentary tract that favoured 
coagulation would, during digestion, overflow into the cardiac blood. 
This, however, cannot be, because coagulation in the portal area can 
be made to occur after six days inanition, and the injection of tissue 
fibrinogen leads to universal thrombosis if the animal be made 
dyspneic. In the present research, increased venosity of the blood 
was produced by various methods, asphyxia, muscle tetanus, and 
retinal stimulation, and, wherever and however caused, subsequent 
injection of Wooldridge’s fluid always led to thrombosis in the area 
affected. This must be due either to excess of carbonic anhydride or 
to diminution of oxygen. Animals allowed to breathe air containing a 
normal amount of oxygen, but excess of carbonic anhydride, suffered 
from universal thrombosis when the flaid was injected. Thus, in- 
crease of carbonic anhydride will alone explain the phenomena. The 
influence of food, especially of fatty food, as observed by Wooldridge, 
is probably due to an increased formation of this gas. 
W. Dz. F. 


Action of Salts on Heat Coagulation. By S. Rineer and H. 
Sainssury (J. Physiol., 12, 170—183).—Calcium salts favour the 
heat coagulation ef the proteids of serum. Magnesium sulphate acts 
similarly. Zine salts do not act so. It is of interest to note that, in 
heat coagulation, as in blood-clotting and rennet action, lime plays 
an important part. One is led to infer a possible likeness in nature 
between the heat coagulation and the ferment coagulation of proteids. 
One difference, however, is that in heat coagulation the solution 
becomes more alkaline, whereas in many ferment actions, as in rigur 
mortis, there is development of acid. 

Potassium and sodium salts antagonise, to some extent, the favour- 
ing action of calcium salts on heat coagulation, as in processes of 
clotting brought about by ferments, with this difference, however, 
that sodium and potassium chloride, when used singly, have a slight 
favouring action in the separation of protcids by heat. 

W. D. H. 


Chemistry of Vegetable Physiology and Agriculture. 


The Sugars present in Fungi. By R. Ferry (Chem. Centr., 
1891, i, 220).—An examination of 82 varieties of fungi (Ascomycetes 
and Basidiomycetes) showed the very wide distribution of mannitol in 
these plants ; trehalose was found much less frequently. In only a 
few was there any substance present capable of reducing alkaline 
copper solution. Several species contained considerable quantities 
of potassium chloride. J. W. L. 


Composition of the Leaves of Maclura Aurantiaca. By A. 
Pizzi (Staz. Sper. Agrar., 18, 589—596).—The leaves of Maclura auran- 
tiacu, an American plant, are recommended as a substitute for mul- 
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berry leaves for feeding silk-worms. The following analytical results 
were obtained with leaves of plants grown in Italy, and collected at 
the end of July. The numbers show the percentage in the fresh 
leaves :— 
Non-proteid Crude Carbo- 
Water. Fat. Proteids. nitrogenous matter. cellulose. hydrates. Ash. 


65°71 064 478 3°28 9°52 1268 3°42 


The ash has the following percentage composition :— 


Not deter- 
K,0. NaO. MgO, CaO. Fe,03. SiO. P,0;. $03. Cl. mined and lost. 
924 616 673 25°73 381 2625 17:54 2°41 133 1°81 


The results are compared with those obtained by others with mul- 
berry leaves grown in Italy and elsewhere, and the eomposition of 
the}leaves of both plants shows them to be analogous. 

With regard to the digestibility of the leaves, the results of experi- 
ments with gastric juice show that in 190 parts of. dry leaves there is 
1:10 parts of nitrogen digested and 1°14 parts not digested, corre- 
sponding with 6°85 and 7:03 parts of proteids respectively. The 
rest of the nitrogen (1°51 per cent.) is present as amides. - 

N. H. au. 


Chemical Composition and Anatomical Structure of the 
Fruit of Tomatoes (Lycopersicum esculent.).. By G. Brissi and 
T. Giett (Staz. Sper. Agrar., 18, 5—34).—The ripe fruit of tomatoes 
was separated into skin, seeds, and pulp. The pulp was further 
separated, by filtration through calico, into a red, insoluble substance 
and a yellow liquid, both of which were examined qualitatively, and 
then the various constituents determined quantitatively. The results 
given below are the averages of several analyses. 

The pulp itself forms 85°4 per cent. of the whole fruit; it contains : 
total dry matter, 4°725; soluble substance, 3°735; and insolubie 
matter, 1-093 per cent. 

The following numbers show the percentage composition (1), of the 
dry matter of the red insoluble substance, and (I1) of the dry matter 
vf the yellow filtrate :— 


I. It 
Total nitrogen ............ 4-002 2°254 
PIED the snesocnsse pane 25-012. 2°43 
Colouring matters ........ 21128 — 
DEE snawsacsrascesen 34390 _ 
) ee 7959 10°96 
PE nab.kc00s00sne00es — 46°68 
CR as a d¥G ees wonsen — 14°03 
Amide-nitrogen ........... -- 0°641 
Amido-acid nitrogen....... — 1224 


The percentage composition of the ash of the two products is as 
follows -— 
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K,0. Na,O. CaO. MgO. Cl. SO. P,O;. 
I. — — 18127 1°423 —_— — 15866 
IT. 58554 1°425 1315 0169 8842 0°781 7182 
CO. Si0,. Not determined. 
IL. — — 64584 
II. 18°832 0°451 2°449 
N. H. M. 


Composition of the Fruit of Tomatoes (Solanum lyco- 
persicum). By N. Passerini (Staz. Sper. Agrar., 18, 545—572 ; 
compare preceding abstract).—The fresh fruit of tomatoes eonsists of 
skin (1°3), pulp and“juice (96°2), and seeds (2°5 per cent.). The 
pulp contains two colouring matters, a yellow, amorphous substance 
and a red, crystalline substance. They are both insoluble in water, 
soluble in amyl alcohol, and very soluble in ether, and both are 
decolorised by chlorine- and bromine-water. The red crystals are 
almost insoluble in cold alcohol, whilst the yellow compound is very 
soluble. Hydrochloric acid has no action on either compound. 

The sap of the fruit has a sp. gr. = U'01833 at 15°, and is levo- 
rotatory. It contains a yellow colouring matter, which differs from 
that of the pulp in being soluble in water, insoluble in alcohol, ether, 
chloroform, and light petroleum, and in not being decolorised by 
chlorine-water or bromine-water. The acidity of the sap is due chiefly 
to citric acid; it contains also a small amount of an alkalvid, which, 
like the acid, decreases as the fruit ripens. 

The following table shows the percentage of dry matter (1) in 
the skins, (2) in the pulp, (3) in the sap, and (4) in the seeds, as 
well as the percentage composition of the dry matter in each case. 


Dry Organic “ Carbohydrates 
matter. matter. Aah. Pretetie. | and fat. 
Skins ......... 40 *50 99°20" | 0°80 1°85 97°05 
Pulp 6°35 89°56 | 10°44 15°15 74°41 
Sap .. 2°44 74°52 | 25°48 21°80 52°72 
Seeds. 53°70 95 *56 4°40 25 *40 70°16 


The carbohydrates of the skins are chiefly in the form of cellulose. 

The numbers in the last column for sap refer to carbohydrates and 
acids. 

The following analyses are given of the entire fruit collected (1) in 
September, 1888, and (2) August, 1889; (1) was unripe, and (2) ripe. 
The percentage of dry matter was 93°50 and 91-01 respectively. ‘The 
numbers show the percentage in the fruit dried at 105°. 


Citric Fat and 
Glucose. acid. Proteids. colouring matter. Cellulose. Asb. 
1. 268 48°53* 11°25 11°73 7°83 8°U5 
2. 41:54 9:07 11°48 7°02 18°14 12°73 


* Citric acid and substances not detern.ined. 
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The ash of the fruit has the following percentage composition :— 


K,0. Na,O. CaO. MgO. Fe,03. P,O;. SO . Si0,. Cl. 
59°46 «45°99 +134 3:09 O22 1293 349 027 1914 


Having regard to the large amount of potash in the fruit, and the 
large amount of lime in the stems and leaves (the crude ash of the 
stems contains 28°32 per cent. of lime) the following manuring is 
recommended for tomatoes :—Farmyard manure, 5000 kilos., calcium 
superphosphate (18 per cent.), 30 kilos.; potassium chloride (50 pe 
cent.), 60 kilos. per hectare. N. H. M. 


The Non-nitrogenous Extract-substance from Barley, Malt, 
and Beer. By C. J. Lintner (Died. Centr., 20, 198—200; from 
Allgem. Brauer- u. Hopfenzeit, 1890, No. 128).—When heer is shaken 
violently with ether, an emulsion is obtained which, only after a long 
time, separates into two layers. The ethereal layer contains a slimy 
mass in suspension, like frog’s spawn. This substance, which is 
occasioned by the presence of gummy substance, can be obtained from 
barley, malt, or beer, in the following manner:—Barley or malt 
(1 part) is digested with water (5 parts) for a day at the ordinury 
temperature, filtered, washed, and concentrated by evaporation. It 
is again filtered and treated with absolute alcohol, as long as a pre- 
cipitate is formed. This precipitate is filtered by suction, washed 
, with ether, dried, and dissolved in water, with addition of potash. It 
is filtered, and the filtrate treated with aqueous copper sulphate, 
being stirred at the same time ; a precipitate, the copper oxide com- 
pound of the gum, is formed and quickly settles. It is of importance 
that the liquid should remain strongly alkaline. The precipitate is 
washed by decantation, until no longer alkaline, filtered, dissolved in 
strong hydrochloric acid, and precipitated by alcohol: as the first 
precipitate still contains some copper, this is repeated twice. It is 
filtered, washed with alcohol, and finally with ether, dried in a vacuum 
over sulphuric acid, and then at 110° _It is thus obtained as a pure 
white, very loose powder. When dried in air, it is vitreous and trans- 
parent. Both modifications are non-hygroscopic, and dissolve slowly 
in cold water, but without giving a quite clear solution. It is levo- 
rotatory ; after treatment with dilute acids, it is dextrorotatory. It 
contains carbon (40°00 per cent.) and hydrogen (6°66 per cent.) 
corresponding with the formula of arabinose, C;H;O;; some reactions 
indicate that it is a substance with 5 (or a multiple of 5) carbon 


atoms. 
lt is obtained from beer as described above; Munich beer yielded 
0°25 per cent. N. H. M. 


| Constituents of the Fruit and Seed of Illicium anisatum. 
By F. Oswatp (Arch. Pharm. [2], 29, 84—115).—The fruit of the Star- 
anise extracted with light petroleum yields a mixture of ethereal and 
fatty oils. The former oil consists essentially of anethoil. It contains, 
also, small quantities of terpenes, safrole, quinol ethyl ether, anisic 
acid, and probably other aromatic compounds which, by oxidation, 
382 
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g ve rise, amongst other compounds, to veratric acid and piperonal. 
The fatty oil contains considerable amounts of fatty and oleic 
glycerides, with detectable amounts of’ cholesterol and phosphates. 
The aqueous extract contains protocatechuic acid, and _ shikimic 
acid, discovered by Eijkman. Sugar is not present in the fruit of 
this plant in any considerable quantity; its sweet taste is to be 
ascribed essentially to the presence of the ethereal oil. No nitrogen- 
ous bases could be detected in the aqueous extract. iy 


Soil containing Iron and Chromium from the Andaman 
Islands, East Indies. By C. J. H. Warven (Chem. News, 63, 85).— 
These islands are remarkable for the great diversity of soil found on 
them. The one in question, a rich loamy soil, came from a coffee 
plantation, and has been submitted to mechanical analysis and 
various physical tests by the author, the results of which are detailed 
in the paper; the numbers from chemical analysis in percentages of 
air-dry soil are as follows :— 


MORO TOD” cnccvelcacccccssseccecuensscsane 11°3410 
WEE cnet cei eenehoedbe wd sense «6 2°2773 

Loss on ) organic matter .. ....... jae bene SO 

ignition ) nitric nitrogen ................005. 0°00129 


organic and ammoniacal niwrogen .... —0°24080 


Soluble in water and concentrated hydrochloric acid :—Ca0O, 0°294 ; 
Fe,0;, 35°433; Al,O;, 10-491; MgO, 0°109; Cr.Q;, trace; Mn,0,, 
0°417; Na,O, 0°455; KO, 0°863: Cl, 0°006; P,O,, 0°401; SO;, 0°139; 
CO,, trace; SiO,, 0°046. Insoluble portions :—soluble in alkalis, 
14-4819 per cent. ; not dissolved by alkalis, but decomposed by sulph- 
uric acid, 2°6569 per cent., containing Fe,O3, Al,O3, Cr,O; = 2°425; not 
decomposed by sulphuric acid, 9°256 per cent. The total amount of 
Cr,O; present was 1°6139 per cent. D. A. L. 


Soil Analyses. By A. Mayer (Bied. Centr., 20, 149—151; from 
J. f. Landw., 38, 157—163).—In connecticn with the project for 
reclaiming land between Friesland and Ameland, a large number of 
mud samples were examined. When the samples are arranged 
according to the percentage of sand they contain, they show a certain 
regularity of composition as regards some important constituents 
(besides clay). The same inverse proportion is shown between sand 
and humus and between sand and hygroscopic moisture of the air- 
dried soils. The following numerical results are given :-— 


Soil sample. Clay. Humus. Moisture. 
90—100 p. c. of sand... O0— 48 O2Z— 2-4 0-0— OF 
60—80 - .. 36—241 L1— 66 0O3— 2°9 
20—40 * .. 342—55'8 5'6—14'4 2°6—10°6 


The variation in the amount of chalk showed no regularity, but this 
was of no great practical importance, as all the samples contained 
more than sufficient chalk. The amount of phosphoric acid was 
always in exact relation to the clay. Thus, samples with 90 per cent. 
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of sand contained 0°04 per cent., with 30 per cent. of sand 0°15 per 
cent. of phosphoric acid soluble in nitric acid. The amount of sand 
was always an excellent measure of the fertility of the soil. 

The method employed was that already described by the author 
(Lehrb. d. Agr. Chem., 2,53). The soil (10 grams) is treated with 
dilute hydrochloric acid to remove chalk, and the separation of san 

and clay conducted in a Schéne’s apparatus so arranged that, a 
water pressure of 5 cm., 1 litre flows out in 10 minutes. The sandgrg, 
ignited and weighed. The amount of clay is ascertained by diff 
ence, when, from the original amount, the sand humus and moistug@ 
- are subtracted. N. H. M& 


Analytical Chemistry. 


Dry Reactions in Qualitative Analysis. By W. Tare (Chem 
News, 63, 86—87).—The author advocates the systematic application 
of dry reactions in qualitative analysis employing the moist group pre- 
cipitates, obtained in the ordinary manner, for the purpose; groups 
Il and III being subdivided respectively into the copper and arsenic 
and the zinc and iron sub-groups. As an example of the proposed 
method :—Group I precipitate is examined, «, for mercury, by heat- 
iug a minute quantity on a thread of asbestos in the upper reducing 
flame of a Bunsen and beneath a cooled porcelain surface, the 
sublimate being converted into iodide for confirmation; #, for lead, 
by heating on charcoal until the mercury is dissipated, and heating 
any residue strongly with potassium iodide and sulphur ; ¥, for silver, 
by obtaining bead on charcoal. The method of examining the other 
groups in a similar manner is described. D. A. L. 


Standardising Acidimetric and Alkalimetric Solutions. By 
KE. Hart and 8. Croaspate (Chem. News, 63, 93—94; from J. anal. 
Chem., 4, part 4).—Advantage is taken of the well-known accuracy 
of the electrolytic method of estimating copper, and therefore pure 
copper sulphate is electrolysed, and the copper carefully weighed. 
The exact amount of sulphuric acid in solution is then readily ascer- 
tained, and is employed for standardising any desired alkaline 
solution, which, in its turn, serves for controlling the standard acids. 
By this means, various disadvantages attached to the use of sodium 
carbonate, oxalic acid, or potassium oxalate are obviated. 

D. A. L. 

The Liquoscope: an Instrument for Comparing the Refrac- 
tive Indices of Liquids. By K. Sonpfén (Zeit. anal. Chem., 30, 
196—199).—The apparatus consists of two similar hollow prisms, 
which are immersed, side by side, in a glycerol-bath formed of a 
cylindrical vessel with glass ends. When both prisms are filled with 
hquids having the same refractive index, a horizontal black liue 
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observed through them appears continuous; but if the indices are 
different, one part of the line is displaced with respect to the other. 
The instrument is very serviceable for indicating adulteration of 
butter, oils, glycerol, &c. M. J. S. 


Estimation of Nitric Acid by Reduction to Ammonia. By 
K. Uuscn (Zeit. anal. Chem., 30, 175—195).—The reduction of nitric 
acid to ammonia by iron and sulphuric acid takes places with quan- 
titative completeness (this vol., p. 617).—The estimation can be very 
conveniently made by means of the deficit in the hydrogen evolved. 
The iron for this purpose, which should be in the form of the most 
finely-powdered wrought-iron filings, as free as possible from oxide, 
should be coated with copper by warming 3 grams of it with 20 c.c. 
of a 10 per cent. solution of copper sulphate, and washing. This 
quantity suffices for 25 estimations, when working on about 10 
milligrams of nitrate. On warming a known quantity of sulphuric 
(or hydrochloric) acid with an excess of this couple, a constant 
volume of hydrogen is evolved, and the reaction is rapidly and 
sharply completed. The presence of 1 mol. of a nitrate (M'NO,) 
causes a deficit of 10 atoms of hydrogen, or 1°106 c.c. of hydrogen 
(dry, and at 0° and 760 mm.) per milligram of potassium nitrate. 
The apparatus used is here figured. 


The decomposition flask holds about 20 c.c., the azotometer 50 c.c., 
of gas. The tube B has a diameter of 3 mm., and is used for remov- 
ing the spent liquids. The narrow tube of C should be drawn toa 
fine point, and bent towards the wall of the neck of the flask. 

Before commencing a series of estimations, the air in the appara- 
tus must be displaced by hydrogen, by adding 10c.e. of normal sulph- 
uric acid to the iron-copper couple in the flask, and warming to 75° 
with vigorous shaking, whilst the cock A remains open, and the azo- 
tometer is filled to the top with water. This treatment removes 
traces of iron oxide at the same time. The flask is then cooled in a 
water-bath to the temperature of the air, the water is adjusted to 
zero, and the apparatus is ready for use. It is necessary to ascertain 
the exact volume of hydrogen yielded by 20 c.c. of the N/10 sulphuric 
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acid in use, as this is slightly below theory. By warming to 75°, the 
reaction is complete in about three minutes. The same volume of 
acid with the nitrate dissolved in it is then used for the estimation. 
The temperature of 75° must not be exceeded, since, even at 80°, the 
couple decomposes water, and an excess of hydrogen would be 
evolved. (Should this have occarred in any one case, the following 
experiment, if conducted at a temperature not exceeding 75°, would 
show an exactly equal deficiency of hydrogen.) The volume of the 
liquid introduced has to be deducted from the observed volume of gas ; 
the acid in C cannot therefore be rinsed into the flask, but C must be 
wetted with acid of the same strength as that to be measured into it. 
A certain excess of acid seems to be necessary, but 20 c.c. of N/10 
acid suffices for 15 milligrams of potassium nitrate. The test esti- 
mations reported are highly satisfactory, and the method seems to be 
one of the most rapid known. In the absence of nitrates it may also 
be used as an acidimetric method. Hydrochloric acid, although it 
yields precisely the same volume of hydrogen as sulphuric acid, cannot 
be used in the estimation of nitrates, since low results are always 
obtained. The presence of much chloride is therefore inadmissible. 
M. J. S. 
Nitrates in Wine. By M. Zeccuint (Staz. Sper. Agrar., 18, 
35—4V).—In testing for nitrates in wine by diphenylamine, it is not 
sufficient to decolorise the wine with animal charcoal or to precipitate 
with basic lead acetate, as there still remain substances which give a 
brown colour with sulphuric acid, and so mask the reaction, if any, 
with diphenylamine. The following method is recommended as being 
easy to carry out, and not liable to the danger of introducing 
nitrates :—50 or 100 c.c. of wine, contained in a porcelain capsule, is 
treated with a slight excess of lime (prepared from marble) and 
evaporated to dryness. ‘The residue is detached from the sides of the 
capsule, well stirred with 20 or 30 c.c. of 92—95 per ceut. alcohol, 
left for about 10 minutes, and tiltered. The filtrate is evaporated 
down on a water-bath, and the residue dissolved in a little pure, 
distilled water (about 1 c.c.). Half of the solution is tested with 
diphenylamine ; if the coloration is very intense, the experiment is 
repeated two or three times with more dilnte solutions. In this 
manner it is possible to ascertain whether a larger or smaller amount 
of nitrate is present. 
When wine contains much sugar, it may be necessary to repeat the 
treatment with lime and alcohol; but this is unnecessary in most cases. 
N. H. M. 
Densimetiric Estimation of the Phosphorus in Iron. By E. 
EK. Merz (Zeit. anal. Chem., 30, 200—2v6).—The principle intro- 
duced by Popper (Abstr., 1877, 638, and 1879, 480) of ascertaining 
the weight of a precipitate without washing or drying it, by trans- 
ferring it to a specific gravity bottle, which is filled up with a liquid 
of known density, and weighing the whole, appeared to be suitable 
for ammonium phosphomolybdate, owing to the high specific gravity 
of the precipitate. This was found, as an average of four determina- 
tions, to be 3252. The precipitation took place in a stoppered 
cylinder of about 250 c.c. capacity, the lower end of which was pro- 
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longed into an almost capillary tube of 2 ¢.c. capacity, with a stop- 
cock at the bottom. The oxidised solution of the iron (0°5 gram in 
50 c.c.) after removal of silica, was introduced into this vessel and 
mixed, first with 20 c.c. of strong ammonia and subsequently with just 
enough nitric acid to redissolve the precipitate ; then (without allow- 
ing to cool) 100 c.c. of molybdate solution at about 60° was added, 
the whole well shaken, and the precipitate allowed to subside 
until it had wholly entered the narrow tube. After part of the clear 
liquid had been poured oat and its specific gravity ascertained, then, 
without rinsing the pyknometer, the precipitate was delivered into it 
by opening the stop-cock. In six test analyses, of which details are 
given, the resulis agree closely enough with those of gravimetric 
estimations to be employed for technical purposes. M. J. 8. 


Assaying Lead Ores by Fusion with Potassium Cyanide. By 
W. J. Cooper (Chem. News, 63, 73).—The author's experiments show 
that with an ore of the following pereentage composition :—SiO., 
83°05; Fe.S;,Cu.8, 10°639; FeS., 2°967; PbS, 3°00L; An, trace ; 
Fe,0;, 0°343; the dry cyanide method for the assay of lead ores 
offers no advantage over the ordinary wet methods. D. A. L. 


Assaying Lead Ores by Fusion with Potassium Cyanide. By 
A. W. Warwick (Chem. News, 63, 145—146).—A continuation of a 
previous communication (this vol., p. 863). Anglesite and pyromorph- 
ite have now been successfully treated, the latter requiring a very high 
finishing temperature. It is obvious. that minerals or ores containing 
large quantities of other reducible minerals, which will come down 
with the lead, such as the ore tried by W. J. Cooper (preceding 
abstract), are not suitable for assaying by the cyanide method. 

D. A. L. 

Estimation of Mercury in Animal Tissues. By F. Hormetsrer 
(Zeit. anal. Chem, 30, 258—259).—The tissue is minced and heated 
with its own weight of 20 per cent. hydrochloric acid, in a flask with 
reflux condenser, until compietely dissolved. After cooling to 60”, 
a few grams of potassium chlorate is added in small portions, and the 
cooled and filtered liquid is shaken with about 5 grams of zinc-dust, 
to precipitate the mercury. The precipitate is washed successively with 
water, with soda, and again with water, collected on glass wool, washed 
with alcohol, and air-dried. It is then introduced into a combustion 
tube containing columns of granulated lime and copper oxide between 
asbestos plugs. One end of the tube is drawn out to a (J-shape. The 
mercury is distilled from the zinc in a stream of dry air, over the red- 
hot lime and copper oxide into the (J-tube, where it condenses. 

In examining uw ine, the destruction of the organic matter should 
not be attempted. It ‘suffices to gently warm the urine with hydro- 
chloric acid before adding the zinc-dust. M. J. S. 


Volumetric Est!mation of Manganese. By T. Moore (Chem. 
News, 63, 66—67).— The following method of estimating manganese 
is recommended as yielding excellent results:—The material, dis- 
solved in syrupy pho: phoric acid (sp. gr. 1°75) or in solution to which 
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that acid has been added. is oxidised by warming gentlv with potas- 
sium chlorate ; when all the chlorine bas been expelled, the solution is 
diluted and titrated with ferrous sulphate until the violet colour dis- 
appears, or the ferrous sulphate is added in excess and titrated hack 
with permanganate. The equation Mn,O; + 2FeOQ = 2MnO + 
Fe,O,. renresents the change, and therefore 1 part of iron is equivalent 
to 1:4108 of manganic oxide. The only metal which is found to inter- 
fere with the method is chromium; however, when cobalt is present it 
is well to add excess of ferrous sulphate, annul the cobalt colour with 
nickel sulphate, and then titrate back with permanganate. Nitrites 
are obviously undesirable; therefore potassium chlorate is preferable 
to the nitrate for the oxidation. D. A. L. 


Quantitative Separation of Manganese and Zinc. By P. 
Jannascn and J. F. MacGrecory (J. pr. Chem. [2], 43, 402—406).— 
To the hydrochloric acid solution (75—100 c.c.) containing the man- 
ganese and zinc in a porcelain dish, are added a 15—20 per cent. 
solution of ammonium chloride, and then ammonia until the 
liquid is strongly alkaline; the mixture is stirred and hydrogen 
peroxide added until oxygen begins to be rapidly evolved; the dish 
is then heated on the water-bath for 1O—15 minutes, the precipitated 
manganese dioxide filtered, washed, first with hot ammonia water, 
then with hot pure water, and ignited whilst still moist in a platinum 
or porcelain crucible, being finally heated over the blowpipe antil 
constant in weight. The zinc may be precipitated from the mixed 
filtrate and washings with ammonium sulphide, but is more rapidly 
determined by evaporating to dryness in a platinum dish, heating the 
residue first at 125—150° for one hour and then over a flame, with an 
intervening asbestos millboard to prevent too high a temperature and 
consequent loss of zinc; the residue is dissolved in hot water with a 
drop or two of hydrochloric acid, and the solution precipitated with 
hot sodium carbonate solution. A. G. B. 


Estimation of Manganese in Iron and Steel. By L. Brum 
(Zeit. anal’Chem., 30, 210—211).—The modification of Volhard’s 
process proposed by Riirup contains several sources of error. The 
method consists in dissolving and oxidising 6 grams of substance, 
neutralising, and adding sedium sulphate, making up to a litre, and 
filtering. Of the filtrate, 500 c.c. is mixed with zine oxide, heated, 
and titrated with potassium permanganate. According to Meineke, 
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however, the presence of free zinc oxide and the absence of soluble ~ 


zinc salts are both conditions leading to low results. On the other 
hand, the neglect of the bulk of the basic ferric sulphate has an 
opposite influence. The advantage of the method would in any case 
be small, since an estimation by Volhard’s process can be completed 
within an hour. M. J. S. 


Glaser’s Method for the Estimation of Ferric Oxide and 
Alumina in Phosphates. By v. Gruser (Zeit. anal. Chem., 30, 
206—207 ; see this vol., p. 501).—The modifications introduced into 
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this process by Jones are acknowledged to be improvements. Jones 
dissolves 5 grams of substance to 500 c.c.; tvkes 100 c.c. and evapo- 
rates it to about half. adds 10 c.c. of dilute sulphuric acid (1 : 5), and 
then 150 c.c. of alcohol. After a repose of three hours, the precipi- 
tate is filtered off and washed with alcohol until neutral. In pre- 
cipitating the earthy phosphates, the complete expulsion of the excess 
of ammonia is essential; the precipitate would otherwise contain 


M J.S. 


magnesia. 


Tannin in Urine. By S. Karurem (Chem. Centr., 1891, i, 
272—273; Pharm. Zeit., 35, 785).—The author recommends the 
following test :—4—5 c.c. of urine, either after remaining a short 
time or warmed, is mixed with 5—10 drops of iodine solution (1 : 10); 
the urine is shaken after the addition of each drop of iodine. In 
the presence of tannin, a beautiful and characteristic green coloration 
is produced ; with excess of iodine, the coloration becomes brownish- 
red. Inthe absence of tannin, the iodine 1s at first absorbed, and then 
a red coloration is produced, which changes to reddish-brown on 
the addition of more iodine. J. W. L. 


Fractional Crystallisation of Quinine Sulphate. By L. 
Pronier (J. Pharm. [5], 23, 265—270 and 387—390).—A quinine 
sulphate containing 6 per cent. of foreign sulphate, when saturated 
at 100°, gives scarcely any deposit on cooling to 90°; from 90° to 50°, 
the crystals have nearly a constant composition and contain not more 
than | to 2 per cent. of impurity. Below 50° (and principally about 
40°), more than the average amount of cinchonidine appears in the 
deposit. Between 35° and 25° usually, an abundant crystallisation 
takes place, dependent on the proportion of cinchonidine and cinchon- 
ine present with the quinine; this arises from the separation ina 
solid form of molecular compounds, and sufficient time is required 
before filtering off the liquid which is to be employed for the ammonia 
assay of the quinine sulphate. The results with various samples of 
sulphate show that the amount of aqueous ammonia required in the 
ammonia test diminishes with the temperature of filtration. An 
inspection of the curves plotted from these results shows that the 
temperature 15°, selected for filtration in the ammonia assay, has been 


well chosen. re? 


Estimation of Theine in Tea. By G. L. Spencer (Chem. Centr., 
1891, i, 373; from J. Anal. Chem , 4, pt. 4).—3 grams of the tea is 
boiled for half an hour in a 300 c.c. flask, cooled, and a slight excess 
of lead acetate added (about 0°3 c.c. of concentrated solution per 
1 gram of tea). The flask is filled to the mark, shaken, and filtered. 


100 c.c. of the filtrate is precipitated with hydrogen sulphide ina 
flask graduated at 100 c.c. and 110 c.c. The conducting tube is 
washed with 10 c.c. of water, filtered, and 55 c.c. of the filtrate is ex- 
tracted seven times with chloroform. The chloroform is evapo- 
rated, and the residue, dried at a temperature not exceeding 79°, 
represents tie theine from 0°5 gram vf tea. 


J. W. L. 
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Spectra of the Elements of the Second Periodic Group. By 
H. Kayser and C. Runce (Ann. Phys. Chem. [2], 43, 385—409).— 
In a former paper (this vol., p. 137), the authors studied the relations 
of the line spectra of the alkali metals. They now extend their 
investigation, using the same methods, to the metals of the alkaline 
earths and the zinc group. The spectrum of beryllium, on account 
of its poverty in lines, is left out of consideration. 

The values of the constants in the formula A — B,~? — C,~* for 
the first lines in each series of triplets are contained in the following 
table :— 


First series. Second series. 


A. B. C. A. B. C. 


Mg cceeee 39796 130398 1432090 39837 125471 518781 
Oa . cece 33919 123547 961696 34041 120398 346097 
Sr wccccee 31030 122328 837473 — — 
ZM wccsece 42945 131641 1236125 42955 126919 532850 
Od 2.2000 40755 128635 1289619 40797 126146 555137 
Hg osiesoc 40159 127484 1252695 40218 126361 613268 


Barium gives no series of triplets. It will be seen from the table 
that the bivalent elements fall into two groups, namely, the alkaline 
earths and the zinc-mercury group. In each the values‘of the 
constants decrease in general with increasing atomic weight. 


J. W. 


Chemical Effects of Light: Measurement of Physical Ab- 
sorption. By G. Lemomws (Compt. rend., 112, 936—938).—The 
experiments were made with a solution of ferric chloride and oxalic 
acid, the quantity of ferrous salt formed being estimated. One cell 
containing this solution was exposed directly to light, whilst a 
similar cell was exposed behind the medium the absorption of which 
was under investigation. In the case of ferric chloride, the absorp- 
tion varies somewhat with the state of the atmosphere, but under 
favourable conditions the variations are not great, and the results 
may be represented by the following expression, which is calculated 
for semi-normal ferric chloride, i being the intensity of the trans- 
mitted light, and J the thickness of the absorbing layer, i = 
0°01(0986)‘ + 0:07(0°40)' + 0:13(0°10)' + 0°79(10-"")’. 

C. H. B. 

Determination of the Maximum Conductivity of Very 
Dilute Copper Sulphate Solutions. By P. Sack (Ann. Phys. 

VOL, LX. 3 t 
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Chem. [2], 43, 212—224).—As a deduction from the dissociation 
hypothesis, Arrhenius has shown that the conductivity of electro- 
lytes must reach a maximum as the temperature increases, and then 
begin to fall (Abstr., 1889, 1044). Experimental confirmation of 
the theoretical conclusions was obtained for the cases of hypophos- 
phorous and phosphoric acids, but owing to the difficulty of deter- 
mining the conductivity at high temperatures, no further confirma- 
tion has, up to the present, been obtained. The author has, how- 
ever, succeeded in determining the conductivity of dilute copper 
sulphate solutions at temperatures up to 120°, the solutions being 
contained in a sealed apparatus to prevent change of concentration by 
evaporation. Measurements were thus successfully obtained for 
three solutions of 0°327 per cent., 0°5 per cent., and 0°64 per cent. 
concentration, and in each case the conductivity was observed to 
reach a maximum : for the first solution at 94°, for the second at 95°, 
and for the third at 96°. A calculation of the temperature of maxi- 
mum conductivity for the third solution by means of the formula 
given by Arrhenius (Joc. cit.) gave 99°. H. C, 


Thermochemistry of Platinic Chloride and its Compounds. 
By L. Picron (Compt. rend., 112, 791—793).—The heat of dissolu- 
tion of anhydrous platinic chloride, PtCl,, is +19°58 Cal. ; hence Pt + 
Cl, + Aq = PtCl, diss. develops +79°40 Cal. (compare Abstr., 1890, 
439). The last value has been verified by reducing a solution of 
platinic chloride with cobalt, the number obtained being + 79°66 Cal. 
The heat of dissolution of the hydrate PtCl, + 4H,O is —1°74 Cal., 
and hence PtCl sol. + 4H,O liq. = PtCl,4H,O sol. develops 
+21'32 Cal. The reduction of solutions of the alkaline platino- 
chlorides by metallic cobalt shows that 


Pt + Ch + 2NaCl diss. = Na,PtClh, diss. develops +85°09 Cal. 
Pt + Ch + 2KCl diss. = K,PtCl, diss... 1 +83°33 _,, 
hence, 


PtCl, + 2NaCl diss. = Na,PtCl, diss. ... +25°29 
PtCl, + 2KCl diss. = K,PtCl diss. .... +23°53_,, 


PtCl + 2HCl diss. = H,PtCl, diss. .... +248 ,, 


” 


In the preparation of hydrated platinic chloride by Norton’s 
method, the liquid is at first colourless, and is free from both silver 
and platinum, but contains a yellow precipitate which must be 
regarded as silver platinochloride. After some time, especially if 
heated, the precipitate gradually becomes white, whilst the colour of 
the liquid becomes deeper. Direct experiment shows that the union 
of platinic chloride with silver chloride would develop +7°42 Cal., a 
number considerably lower than the heat of combination of platinic 
chloride with water, so that 


Ag.PtC], + Aq = PtCh,Aq + 2AgCl develops + 12°16 Cal. 
C. H. B. 
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Calorimetric Data. By Burrugtor (Compt. rend., 112, 829—834). 
—Aspartic Acid.—Heat of dissolution at 16° —7-25 Cal., heat of 
neutralisation by sodium hydroxide, first equivalent +3°0 Cal., 
second equivalent +3°5 Cal., third equivalent 0°0 Cal. In concen- 
trated solution the second equivalent of alkali develops +3°9 Cal. 
The second acidic function of aspartic acid, as in the case of many 
allied acids, is not equivalent to the first. 

Malonic Chloride, CH,(COC1)..—Decomposition by excess of water . 
develops +445 Cal.; decomposition by excess of sodium hydroxide 
develops +99°7 Cal. The heat developed by the action of water on 
a molecule of malonic chloride is practically double that developed 
by the similar decomposition of a molecule of acetic chloride 
(+23:3 Cal.). The corresponding value for butyric chloride is 


+21:7 Cal. (Louguinine). 


CH,.(COCI1). liq. + 2H:0 liq. = C,;H,O, 
cryst. + 2HCI gas .......ceeseceees develops +142 Cal. 


Tartrates—When normal sodium dextrotartrate is mixed with 
calcium chloride, there is development of heat but no precipitation. 
After a few minutes, a precipitate separates with a further and 
greater development of heat, the values being for 1 mol. of the salt 
+0°98 Cal. and +2°68 Cal. respectively. 

Sodium levotartrate behaves in a similar manner, the values being 
respectively +0°92 Cal. and +2°60 Cal. 

Sodium paratartrate is formed without thermal disturbance by 
mixing equal quantities of the dextro- and levo-tartrates. When an 
equivalent quantity of calcium chloride is added, precipitation begins 
at once, and the thermal] disturbance, which at first is equal to 
+220 Cal., rises after a few minutes to +6°3 Cal., the development 
of heat being perfectly continuous from the moment of mixing up to 
the maximum. 

The heats of neutralisation of the four tartaric acids by sodium 
hydroxide are practically identical under similar conditions of tem- 
perature and concentration, the heat developed being +12°7 Cal. per 
equivalent. 

A solution of sodium paratartrate made by neutralisation of para- 
tartaric acid, and mixed immediately with calcium chloride, gives 
precisely the same thermal disturbance as the solution obtained by 
mixing the levo- and dextro-tartrates. The sodium salt of the true 
inactive tartaric acid under the same conditions yields a precipitate of 
an insoluble calcium salt with the development of only +3°0 Cal. 

Sodium levo- and dextro-tartrates, when precipitated with an 
equivalent quantity of silver nitrate, give a continuous development 
of heat rising from +1°5 Cal. to a total of +4°6 Cal. in the first case, 
and from +11 Cal. to a total of +45 Cal. in the second case. 
Sodium paratartrate, or a mixture of the levo- and dextro-tartrates, 
gives an immediate precipitate with a total development of +5°7 Cal. 

The greater heat of formation of the insoluble paratartrates corre- 
sponds with the greater heat of formation of paratartaric acid as 
established by the author and Jungfleisch. C. H. B. 
3¢2 
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Thermochemistry of Bibasic Organic Acids. By G. Masso: 
(Compt. rend., 112, 1062—1065).—The author has applied Berthelot’s 
method of calculating the heats of formation of solid salts to the 
consideration of the relative energy of combination of the first 
equivalent and the second equivalent respectively of a base with 
bibasic acids of the oxalic acid type. The heat of neutralisation per 
equivalent of base of these acids in dilute solution varies from +13 
to +14 Cal. In the cases of oxalic and malonic acids, and also with 
sulphuric, arsenious, and selenic acids, the second equivalent of base 
disengages rather more heat than the first; whereas succinic, tartaric, 
sulphurous, selenious, and arsenic acids set free more heat with the 
first equivalent. The differences vary between 0°5 Cal. and 1 Cal. 
For the solid salts, the heats of formation are as follows :— 


Acids :— Oxalic. Malonic. Succinic. Sulphuric. 
Ist KOH.... +3428 +427°87 +2526 +478 Cal. 
2nd KOH... +2469 +2070 +21°15 +33°6 ,, 


Total... +5897 +4857 +4640 +814 ,, 


Ist NaOH .. +283 +258 — +42°7 Cal. 
2nd NaOH... +247 +15°6 — +266 ,, 


Total... +530 +414 +400 +693 , 


Hence it is evident that in reality the addition of the first equivalent 
of a base toa bibasic acid with formation of the acid salt sets free more 
heat than the addition of the second equivalent to form the normal 
salt. The author thinks that these data give no grounds for 
assuming an unsymmetrical constitution for the acids, but attributes 
the thermal differences to a reciprocal action between the two acid 
groups. This point he illustrates from the data given above. Oxalic 
acid may be viewed as a substituted formic acid; the two COOH 
groups appear when near together to cause a mutual strengthening 
of the acid function, and the bibasic oxalic acid has more than 
double the heat of neutralisation of formic acid, but when one of 
these groups is neutralised, the acid salt acts just like formic acid, 
and has almost the same heat of neutralisation. Malonic and suc- 
cinic acids behave similarly, the COOH groups having less reciprocal 
action as they become farther apart in the molecule. 

Berthelot observes, with respect to the above paper, that it con- 
tains new facts relative to the salts of malonic and succinic acids, 
but that the conclusion as to the greater heat liberated by the first 
equivalent of the base is a necessary consequence of the known fact 
(Ann. Chim. Phys. [5], 4, 130) that the union of a bibasic acid with 
its own normal salt to form an acid salt, in the solid state, disengages 
heat. It is by the difference between the heats of formation of the 
acid and normal salts that he has explained the reciprocal actions 
and the equilibrium between a monobasic and a bibasic acid, for 
instance, the decomposition of normal sulphates by nitric and hydro- 
chloric acids (Essai de Mec. Chim. [2], 586). W. T. 


ai a 
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Thermochemistry of Dextro- and Levo-tartaric Acids. By 
H. Jaun (Ann. Phys. Chem., 43, 306—309).—A solution containing 
dextrotartaric acid was mixed in a Bunsen’s ice-calorimeter with an 
equally strong solution of levotartaric acid. No thermal effect was 
observed. It was also found that the heat of neutralisation of these 
acids by an optically active base (morphine, nicotine) was the same 
in both cases. J. W. 


Vapour Pressures of Homologous Compounds. By G. C. 
Scumipt (Zeit. physikal. Chem., 7, 433—468).—Dalton’s law that the 
vapour pressures of all compounds are the same at equal distances 
from their boiling points has been shown by Regnault and others to 
be incorrect when applied generally. But it still remains doubtful 
whether this law does not hold among organic compounds belonging 
to the same homologous series, although according to the researches 
of Kahlbaum this is not the case. Examining the evidence for and 
against, the author found so much discrepancy between the data of 
different observers, that he decided to submit this point to a very 
thorough experimental examination. The present paper contains his 
results with acids of the acetic series, from formic to valeric acid. 
The substances were heated in a bulb attached to an air-pump and 
manometer, and the boiling points under different pressures were 
measured. Great care was taken to ensure the purity of all material 
used. From the results it is evident that for the compounds 
examined, and fer all pressures beléw 760 mm., Dalton’s law holds 
with remarkable accuracy. For instance, taking the two extreme 
cases, the decrease in the boiling point of formic acid with a decrease 
of pressure from 760 to 10 mm. is 102°8°, and that of valeric acid 
103°8°, two numbers which in view of the numerous sources of error 
may be regarded as identical. The author intends to investigate 
other homologous series in like manner. H. C. 


Data for the Critical State of Liquids. By E. Hurnorn (Zeit. 
physikal. Chem., '7, 601—613).—The author has brought together in 
a series of tables the critical data (temperature, pressure, and 
volume) of the substances which have been investigated in this 
direction. 

Copious references and annotations are given. J. W. 


Adhesion at the Freezing Point. By F. Wap (Zeit. physikal. 
Chem., '7, 514—517).—If a liquid wets a solid substance, it follows 
from thermodynamical considerations that the vapour tension of the 
liquid will be reduced, and that it will exercise a pressure on the 
solid. Applying this view to the case of melting ice, if the water 
first formed remains in contact with and wets the ice, its vapour 
pressure will be less than that of water at 0°. But since the vapour 
pressure of the water in contact with the ice is equal to that of the 
ice itself, the vapour pressure of dry ice should be less than that of 
water at 0°, and not equal to it, as has been hitherto assumed. 


H. C. 


] 
| 
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Dissociation of Amylene Hydrobromide under Low Pres. 
sures. By G. Lemoine (Compt. rend., 112, 855—858).—The following 
data were frien with carefully pur ified amylene bromide :— 


Pressure 452 238 121 43 21 mm. 
Boiling point .. S° 90° 71° 55° 34° 38° 


Temperature 0°1° 7°2° 18°6° 38° 61° 90° 97° 
1224 1:215 1200 1176 1:146 1:106 1:100 
D,; = D, (1 — 0°00102¢ — 0:0000004?). 


52—15°. 58—16°. 87—17°. 
0324 0325 0°335 


The determinations of the vapour pressures under ordinary atmos- 
pheric pressure indicate more decomposition than was observed by 
Wurtz, a result probably due to the fact that by means of a thermo- 
regulator they were prolonged for several hours, in order to attain 
the limit of decomposition. 

The most striking phenomenon is the great variation in the sp. gr. 
between 175° and 190°. 


Temperature.... 100 1: é : 225° 300° 
Sp. gr. of vapour _,, 2 5 ‘1 35 : } 
1 simon. Proportion de- 
composed.... __,, 


Proportion  de- 
composed .... 0°05 0°14 0°28 0°54 0°69 


It is clear that reduction of pressure facilitates decomposition. 
C. H. B. 

Diffusion of Fresh Water into Sea Water. By J. Tuouter 
(Compt. rend., 112, 1068—1070).—A cylindrical vessel of 600 c.c. 
capacity, divided into parts of equal height and equal capacity, was 
filled up to the 300 e.c. mark with sea water, concentrated to a 
density of 1:0646; six small spheres of wax, so weighted with quartz 
that their densities ranged between the density of the salt water and 
that of fresh water, were placed on the surface, and 300 c.c. of 
distilled water added without causing any admixture. The vessel was 
placed in a cellar, with coverings to protect it from changes of tem- 
perature. The positions of the spheres were noted from time to time, 
and the curve belonging to each traced out. The diffusion was very 
slow, requiring, according to the indications given in 5 months, 
about 18 months to become complete. From the consideration of the 
curves of density the following deductions have been drawn :—The 
fresh water seems to pass into the saline solution as if its molecules 
interposed themselves between the molecules of the salt; they travel 
in such a manner that, at any moment, the quantity of fresh water is 
the same in each horizontal plane of the liquid; it follows that the 
elementary speed of diffusion is the same, w hatever may be the per- 
centage of salt in the solution. 


Sp. gr of vapour 5°0 
tmos 
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The velocity of diffusion decreases with the time. The decrease 
cannot be infinite, for then two different salt solutions would never 
completely mix. W. T. 


Cryoscopy of Dilute Solutions. By S. U. Pickerrna (Ber., 24, 
1469).--A preliminary notice of results obtained on the freezing 
points of aqueous and benzene solutions of non-electrolytes contain- 
ing 1°6 to 0°02 mols. of the dissolved substance to 100 mols. of the 
solvent. In one or two cases only, is the depression proportional 
within the limits of experimental error to the strength of the solu- 
tion, and in most cases it increases with the dilution, becoming 
notably greater than the value given by Van't Hoff’s equation, just as 
in the case of solutions of electrolytes, although the excess is smaller 
than with the latter. It is only with a particular strength of solution, 
and with a strength which is different with different substances, 
that Van’t Hoff’s equation expresses the true results. Marked irregu- 
larities also were noticed in some cases in the rate at which the 
depression increases with the strength. S. U. P. 


Freezing Points of Dilute Aqueous Solutions of Non-electro- 
lytes and Electrolytes. By J. Traupe (Ber., 24, 1853—1859).— 
The author has determined the molecular reduction of the freezing 
point of water, caused by different typical electrolytes and non- 
electrolytes in solutions of varying concentration. The solutions 
contained from 2 to ;},; gram-mols. of dissolved substance per litre, 
and in every case the molecular reduction, which for non-electrolytes, 
at least, should remain constant, was found to increase with rising 
dilution. This increase is proportionately as great, or even greater, 
in the case of the non-electrolytes as in that of the electrolytes. 
From this the author concludes that the cryoscopic behaviour of 
solutions cannot be accepted as supporting the hypothesis of electro- 
lytic dissociation in aqueous solution, since in this respect there is no 
essential difference between the behaviour of electrolytes and that of 


non-electrolytes. H. C. 


Electrical Conductivity and Freezing Point. By J. Traube 
(Ber., 24, 1859—1864).—In a former paper (this vol., p. 255), the 
author endeavoured to show that the simple relation said by 
Arrhenius to exist between the electrical conductivity and the reduc- 
tion of the freezing point had no experimental foundation. This he 
now further supports by showing that non-electrolytes, such as cane- 
sugar, urea, and phenol, have a definite molecular conductivity, which 
increases with the dilution, and, therefore, the value of i= 1, which 
Arrhenius assumes for these substances, must be incorrect. It is 
also shown that in the case of electrolytes the values obtained for ¢ 
vary enormously with the concentration, and in no cases in which the 
values calculated from the conductivity and those from the freezing 
point of solutiuns of the same concentration were compared, was an 
agreement between the two sets of numbers observed. H. C. 


972 ABSTRACTS OF CHEMICAL PAPERS. 


The Cryoscopic Behaviour of Aqueous Cane-sugar Solutions. 
By J. F. Evxman (Ber., 24, 1783—1785).—The author has repeated 
the experiments of Traube (this vol., p. 824) with regard to the 
freezing point of cane-sugar solutions, and finds, contrary to Traube’s 
results, that the depressions with different concentrations are perfectly 
normal. H. G. C. 


The Theory of Dissociation into Ions, and its Consequences. 
By S. U. Prcxerine (Phil. Mag. [5], 32, 20—27).—The dissociationists, 
in opposition to Arrhenius’ original view, now hold that the dissocia- 
tion of compounds evolves heat, the evolution being due to the com- 
bination‘of electric charges with the atoms. The author raises the 
question as to the origin of such charges in the absence of the expendi- 
ture of external energy and the absence of friction, induction, and con- 
tact difference of potential : also how an affection of matter (a charge) 
can combine with matter to produce heat, and itself remain in statu 
quo; how the opposite electrification of the different atoms can, 
contrary to the older electro-chemical theory, dissolve the union 
between them. He characterises both this view, and that of the ions 
being allotropic atoms with less internal energy than ordinary atoms, 
as an hypothecation of a new form of matter to satisfy a theory which 
is inconsistent with known matter, or a verbal alteration designed to 
conjure away a stock of energy, so that the theory may not be said to 
be contradicted by the principle of the conservation of energy. 

Dilution is held to increase dissociation, and, since in the case of 
calcium nitrate heat is thus absorbed, gaseous calcium nitrate should, 
on dissolving, absorb heat, for it thereby becomes dissociated ; but 
this can not be true, for it can be shown that gaseous calcium nitrate 
would evolve heat on dissolution. 

The author contrasts the present dissociation hypothesis with that 
of Clausius, which requires only the presence of a few atoms freed by 
accidental superheating, or else the continual interchange of atoms 
between contiguous molecules. The presence of any free atoms 
however, he considers as opposed to the fact that molecules of the 
elements are not formed in solutions, and suggests that polarisation 
currents may be explained by a coating of oriented molecules, not 
atoms. S. U. P. 


Association versus Dissociation in Solutions. By S. U. 
Picxertne (Ber., 24, 1579).—When xH,SO, is dissolved in yH,0, 
the dissociation theory represents the acid as becoming partially 
dissociated into ions, so that the solution consists of more than 
# + y units, whereas, on the association theory, the acid and water 
combine together to a certain extent, so that there are less than 
x + y units present: by its effect on the freezing point of acetic 
acid the number of acting units can, according to the physical 
theory, be determined, and is found to be less than x + y, and less 
even than y alone; this was found to hold good for the weakest 
as well as the strongest solutions. Aqueous solutions of hydro- 
chloric acid and of calcium chloride gave similar results ; whilst with 
aqueous solutions of phosphoric acid and of nitric acid, as well as 
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with alcoholic solutions of calcium chloride and nitrate, the acting 
units present, although less than x + y, were not less than y alone. 
According to the author’s views, the actual.composition of the com- 
pounds present cannot be ascertained by this method, and if the 
second solvent (the one which is frozen) has a much greater affinity 
for the dissolved substance than the first solvent has, the depression 
observed will be practically equal to that which would be produced 
by the substance and first solvent if they acted independently: this 
was found to be the case when the freezing point of sulphuric acid 
was depressed by aqueous acetic acid, and that of acetic acid by 


S. U. P. 


aqueous alcohol. 


Reduction of the Results of Experiments with Special Refer- 
ence to the Hydrate Theory of Solution. By 8. Lupron (Phil. 
Mag. [5], 31, 418—429).—A criticism of part of Pickering’s work on 
sulphuric acid solutions (Trans., 1890, 64 and 331). 


Reduction of the Results of Experiments. By S. U. Pickerina 
(Phil. Mag. [5}, 32, 90—98), and by E. H. Haves (Phil. Mag. [5], 
32, 99—104).—Replies to Lupton’s criticisms. (See also Proc., 
1891, 105—109.) 


Objections to the Work on Sulphuric Acid Solutions. By 
S. U. Picxerina (Chem. News, 64, 1, 2).—A further reply to objec- 
tions raised in the discussion (Proc., 1891, 105—109) on the author’s 
work on this subject. 


Solutions of Double Salts. By J. E. Trevor (Zeit. physikal. 
Chem., 7, 468—476).—This paper deals with the question of the 
relative solubilities of two salts which are capable of forming a 
double salt with one another, when mixed in varying proportions and 
brought into contact with water. The salts taken were potassium and 
copper sulphates, and the temperature at which the experiments 
were conducted was 25°. The solubility of copper sulphate alone in 
parts per 100 of water is 22°29, that of potassium sulphate 12°04, 
and that of the double salt 11:14. If excess of both salts is treated 
with water, or if a saturated solution of the two at a higher tempera- 
ture is cooled down to 25°, it will be found in each case that the max- 
imum solubility is obtained in 30 minutes, when the solution contains 
15°6 grams of solid salt to 100 of water. After this, the solubility 
decreases, but in no case was it observed to fall to that of the double 
salt. At the point of maximum solubility, the solid salt is found to 
contain 5°2K,SO, and 10°4CuSO,. The proportions calculated on 
the assumption that each salt is present in the solution in the same 
proportion as in their saturated solutions would be 5°41K,SO, and 
10°13CuSO,. Hence the solubility of the more soluble salt is greater 
and that of the less soluble salt is less in the solution of the two 
than in pure water, a result which, as Noyes has shown (this vol., 
p- 142), may be predicted from Nernst’s theory of solubility. If the 
saturated solution of one of the salts is added to the saturated solu- 
tion of the other, the double salt, being less soluble than either of 
the others, separates out, and this continues until equilibrium is 


974 ABSTRACTS OF CHEMICAL PAPERS. 


established, when no further separation takes place. This result is 
in keeping with Nernst’s experiments on salts which contain a 
common ion (Abstr., 1890, 3), but contradicts Riidorff’s assertion 
that potassium and copper sulphates displace one another in their 
concentrated solutions. Riidorff (Abstr., 1888, 899) also found that 
if potassium and copper sulphates are allowed to diffuse from a solu- 
tion in contact with the solid salts, the diffusate will be found to 
contain the two salts in the proportions in which they are present in 
the double salt. From this he concludes that the double salt diffuses 
without decomposition. This view the author shows is incorrect, for, 
on analysing the solution which is left behind in the dialyser, it is 
found to contain a greater proportion of copper sulphate than that 
originally present, and this result explains the above apparent diffu- 
sion of the double salt. For the potassium sulphate in the first 
instance diffuses more rapidly than the copper sulphate, and the latter 
is therefore left behind in the dialyser. The copper sulphate in the 
dialyser becomes more and more concentrated, until at length, owing 
to its concentration, it diffuses as rapidly as the potassium sulphate. 
The two willthen be found in the diffusate in equivalent proportions, 
but each salt diffuses separately, and not as the double salt, and it 
remains very doubtful whether the double salt can exist at all in 
solution. H. C. 


Influence of Inorganic Potassium Salts on the Solubility of 
Potassium Hydrogen Tartrate. By C. Biarez (Compt. rend., 112, 
808—811).—The author has previously shown (this vol., p. 676) that 
the solubility of potassium hydrogen tartrate, in moderately strong 
solutions of potassium chloride at different temperatures, can be repre- 
sented by the formula Q; = 0:05 + 0-000005//K, where K is the 
quantity of potassium existing in the form of chloride. He now finds 
that this formula holds good for the bromide, iodide, chlorate, and 
nitrate. In other words, the effect depends solely on the weight of 
potassium present, and is independent of the nature of the acid with 
which it is combined ; the effect of the various salts is proportional 
to their respective molecular weights. C. H. B. 


Influence of Potassium Halides on the Solubility of Normal 
Potassium Sulphate. By C. Biarez (Compt. rend., 112, 939—942). 
—The solubility of potassium sulphate between 0° and 30° is repre- 
sented by the equation 

S; = 85 + 0°12¢. 

If a saturated solution is mixed with successive small quantities of 
a potassium halide, a certain quantity of potassium sulphate is preci- 
pitated, but the sum of the salts in solution continually increases 
until a reverse action begins and the potassium sulphate affects the 
solubility of the halide. There is no simple relation between the 
quantity of potassium sulphate remaining in solution and the mass of 
the halide added ; at a given temperature, however, the sum of the 
potassium sulphate in solution and the potassium in the salt added 
remains constant, so that K,SO, diss. = const. — K in the halide. 
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The constant varies with the temperature, but between 0° and 30° the 
solubility of the potassium sulphate is represented by the equation 


S, = 7:5 + 01417 —K, 


where K is the weight of potassium in the halide added. It is note- 
worthy that in this case, as with the hydrogen tartrate, the influence of 
the different potassium halides is proportional to their molecular 


weights. C. H. B. 


Influence of Temperature on the Limits of the Explosion of 
Gaseous Mixtures. By J. Roszkowski (Zeit. physikal. Chem., 7, 
485—499).—The author has investigated the conditions of the ex- 
plosion of hydrogen, carbonic oxide, methane, and coal gas when 
mixed with oxygen or air, in different proportions, in the presence of 
an indifferent gas, such as carbonic anhydride, and at different tempe- 
ratures. Dilution with an indifferent gas decreases the tendency to 
explode in gaseous mixtures; but this decrease is less the higher 
the temperature. This is probably due to the fact that the heat 
generated by combination of the two gases is largely used up in 
heating the indifferent gas present, instead of being employed in pro- 
pagating the explosion. At low temperatures, methane will bear the 
greatest dilution without losing its power of exploding with oxygen, 
then come coal gas and hydrogen, and, lastly, carbonic oxide. At 
high temperatures (300°), the order is reversed. H. C. 


The Dead-space in the Chloral-Soda Reaction. By E. Buppr 
(Zeit. physikal Chem., 7, 586—600).—The figures drawn by Liebreich 
(Zeit. physikal. Chem., 5, 529—558 ; see also Abstr., 1890, 1207) to 
show the form of the dead-space in the chloral-soda reaction are com- 
pared by the author, who finds that the inferior surface makes in all 
cases an angle of about 150° with the glass walls. This signifies, in the 
author’s opinion, that emulsions have a special coefficient of capil- 
larity, and therefore a special mean surface-tension. The chloroform 
produced in the reaction he supposes to evaporate from the free 
surface of the liquid, and the lower boundary of the dead-space is that 
surface where the loss of chloroform by diffusion and evaporation 
exactly balances the production of chloroform by the interaction of the 
chloral and sodium carbonate. Various arguments are adduced to 
support the evaporation theory, the author considering unnecessary 
the assumption, made by Liebreich, that the mobility of the liquid 
molecules is diminished at measurable distances from the free 


surface. J. W. 


The Factors of Energy. By W. Meyernorrer (Zeit. physikal. 
Chem., 7, 544—585).—Any form of energy can be decomposed into 
two factors: for example, electrical energy = quantity x potential, 
energy of gases = volume X pressure. 

The author gives the general equation :—Energy = content (Inhalt) 
x potential, and enunciates the following principle :—“ The energy- 
contents of the ultimate particles of matter are equal.” He proceeds 
to show that nearly all known stoichiometric regularities are parti- 
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cular cases of this rule, and that all known methods of determining 
molecular weights are based on one and the same principle, that, 
namely, of finding what masses possess the same energy-content. 

The second law of thermodynamics is next discussed, and the 
author concludes that, in its ordinary form, it is untenable, there being 
no fundamental difference between heat and any other form of 
energy, the apparent distinction resting merely on the fact that we 
cannot attain zero-potential (the absolute zero of temperature) in the 
case of heat-energy, whilst this is possible for other forms. Some 
considerations on the general conditions of equilibrium follow, and 
the author concludes by identifying his “ heat-content ” with the 
“‘calorique” of Carnot, and by contesting the existence of energy as 
substance. 


Inorganic Chemistry. 


Volumetric Composition of Water. By E. W. Mortry (Amer. 
J. Sci. (3), 41, 220—231 and 276—288).—By the electrolysis of 
dilute sulphuric acid and most careful purification, hydrogen was 
obtained containing no impurity other than nitrogen in amount 
large enough to be detected. The amount of nitrogen present was 
never more than one-hundredth of a cubic centimetre in 2 litres of 
hydrogen, and was always determined in the gas used. An apparatus 
for the measurement of the gases was constructed, and is described in 
the paper, in which the mean error of measurement of the volume of 
hydrogen and oxygen used in the experiments was less than 1 part in 
50000. With this 20 experiments were made, which gave a maximum 
value of 2°00047, a minimum value of 2°00005, and a mean value of 
2°00023 volumes of hydrogen to unit volume of oxygen for the com- 
position of water. H. C. 


‘Preparation of Hydrobromic Acid. By M. Firerr and F. 
Crosa (Gazzetta, 21, 64—65).—The authors have found the following 
process convenient and economical for the preparation of considerable 
quantities of hydrobromic acid:—A mixture of 1 part of red phos- 
phorus, 2 parts of water, and sufficient sand to form a paste, is intro- 
duced into a flask, 10 parts of bromine then gradually added by means 
of a funnel provided with a stopcock, the flask gradually warmed, 
and the mixture of hydrogen bromide and bromine vapour passed 
through a deep glass jar filled with a mixture of red phosphorus and 
asbestos, impregnated with concentrated hydrobromic acid. Every 
trace of bromine vapour is thus effectually retained, and the process 
is continuons, and requires no supervision beyond an occasional shak- 
ing of the flask. S. B. A. A. 


Two New Modifications of Sulphur. By Enyce. (Compt. 
rend., 112, 866—868).—One volume of sodium thiosulphate solution, 
saturated at the ordinary temperature, is poured, with continual 


977 


INORGANIC CHEMISTRY. 


agitation, into 2 vols. of a solution of hydrochloric acid, saturated at 
25—30°, and cooled to about 10°. Sodium chloride is precipitated, 
and the thiosulphuric acid is so far stable. that the liquid can be 
filtered. The filtrate is at first colourless, but soon becomes yellow, 
the intensity of the colour gradually increasing, as if a soluble 
sulphur establishes equilibrium in the decomposition of the thio- 
sulphuric acid ; sulphurous anhydride is evolved at the same time. 
When the liquid has acquired a deep-yellow colour, but while it is 
still quite transparent, it is agitated with its own volume of chloroform, 
which becomes yellow, whilst the colour of the aqueous solution 
becomes less intense. If the chloroform is allowed to evaporate, 
orange-yellow crystals of sulphur are obtained, quite different from 
octahedral sulphur; they have been examined by Friedel (next 
abstract). They are denser than octahedral sulphur (sp. gr. = 2°135), 
and at first are transparent, but in three or four hours they increase 
in volume, and pass gradually into the state of amorphous insoluble 
sulphur. They melt below 100°, and pass into the condition of the 
pasty sulphur from the thiosulphates and become partially soluble 
in carbon bisulphide. 

If the solution of thiosulphurie acid in hydrochloric acid is allowed 
to remain, sulphur separates as a yellow, flocculent precipitate, com- 
pletely soluble in water. The solution is yellow, and decomposes 
very rapidly, giving the ordinary pasty sulphur of the thiosulphates. 
The original precipitate gradually agglomerates, and passes into the 
same insoluble form without any evolution of hydrogen sulphide. 

These phenomena are probably due to the gradual condensation 
of sulphur from an atomic to a polyatomic form. C. H. B. 


Crystalline Form and Optical Properties of Engel’s Crystal- 
line Modification of Sulphur. By C. Friepes (Compt. rend., 112, 
834—835).—The crystals are rhombohedral, and belong to the hex- 
agonal system ; with converging polarised light, they show the cross 
and rings of birefractive uniaxial substances. The rhombohedron is 
very obtuse ; pp (normal) = 40° 50’. It is noteworthy that tellurium 
crystallises in rhombohedral forms. C. H. Be 


Volatility of Sulphuric Acid at Ordinary Temperatures. By 
A. Couerax (Chem. News, 63, 179).—G. A. Koenigs has noticed that 
skeleton crystals of metallic iron, placed on a watch glass, supported 
on an iron triangle, in an ordinary desiccator containing sulphuric 
acid, had, after nine months, become coated with a white crust of 
anhydrous ferrous sulphate, and regards this as an indication of the 
volatility of sulphuric acid at the ordinary temperature of the air. 
This view finds support in the behaviour of the neutral compound 
obtained by the author of the present note from phenuvic acid (Trans., 
1891, 190); this white, crystalline substance, when supported in a 
watch glass on a glass triangle over sulphuric acid in a perfectly 
clean ordinary desiccator, becomes rapidly brown and moist, a 
behaviour which it does not exhibit when exposed either over phos- 
phoric anhydride or calcium chloride, or in an atmosphere containing 
sulphurous anbydride or nitrous fumes. D. A. L. 
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Formation of Dithionic Acid from Sodium Sulphite. By A. 
Hotst and R. Orro (Arch. Pharm., 229, 171—177).—Malschevski 
and Sokoloff (J. Russ. Chem. Soc., 1881, i, 169) showed that by the 
gradual] addition of a dilute solution of iodine in potassium iodide to 
a dilute solution of hydrogen sodium sulphite, dithionic acid was 
produced to the extent of 20 per cent. of that theoretically possible. 
Doubt has been thrown on the above statement; but the authors’ 
results confirm it. In their last experiment, 20°4 per cent. of 
the theoretically possible amount of dithionic acid was obtained. To 
estimate the amount of dithionic acid in its salts, it is only necessary 
to heat an aqueous solution with hydrochloric acid until all sulphur- 
ous anhydride is expelled, and then to precipitate the sulphuric acid 
in the residue with barium chloride. 


Sulphuryl Peroxide (Holoxide). By M. Travuse (Ber., 24, 
1764—1770; compare Abstr., 1889, 940).—It is not possible to 
isolate sulphury] peroxide (holoxide) from its solution in 40 per cent. 
sulphuric acid by precipitating the sulphuric acid with barium 
carbonate, as the peroxide, not being capable of existence in pure 
water, then undergoes decomposition with the evolution of oxygen and 
the formation of hydrogen peroxide. When, however, the solution is 
diluted with 2—4 times its volume of water, and freshly-prepared 
barium phosphate added, the filtrate contains sulphuryl peroxide 
(boloxide) and barium phosphate dissolved in phosphoric acid; the 
amount of active oxygen is then determined by adding ferrous 
sulphate and titrating the excess with potassium permanganate, and 
that of sulphuric anhydride by boiling the solution with barium chloride 
and weighing the barium sulphate precipitated; the ratio of the 
weights of active oxygen and sulphuric anhydride is thus found to be 
1 : 5, which agrees with the empirical formula SO,. When the elec- 
trolysed 40 per cent. sulphuric acid, containing the sulphuryl per- 
oxide (holoxide), is diluted with 1—2 vols. of water, and saturated 
with alkali at —10°, the peroxide remains practically undecomposed, 
so that alkali sulphates appear to exercise a protective influence on 
it; when, however, the solution is boiled for about half an hour, it 
ceases to give a blue colour with zinc iodide-starch, and becomes acid. 
It follows, therefore, that the compound is not the anhydride of an 
acid, or it would have formed the salt K,SO,; when saturated with 
potassium hydroxide, and this would then have decomposed into 
normal potassium sulphate and oxygen on boiling. Quantitative de- 
terminations of the amount of active oxygen in the neutralised solu- 
tion, by adding potassium iodide and titrating with potassium thio- 
sulphate, and also of the sulphuric acid produced on boiling it, by 
titrating with alkali, employing rosolic acid as indicator, gave, as a 
mean result, the ratio 1 : 4°85. When the active oxygen is determined 
by the ferrous sulphate method (see above), a higher value is obtained, 
which, when compared with the alkalimetric determination of the 
sulphuric acid, gives another ratio; this is explained as follows:—A 
large quantity of alkali, which always contains carbonates, being 
necessary to saturate the sulphuric acid solution of the peroxide, a 
certain amount of the hydrogen carbonate (which, owing to its neutral 
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reaction, escapes detection) is invariably produced; when, however, 
the solution is boiled, a portion of the resulting sulphuric acid is 
neutralised by the hydrogen carbonate, and thus a low result is 
obtained by the alkalimetric method ; the hydrogen carbonate exerts 
an influence in the opposite direction on the iodometric determination 
of the active oxygen, and the two errors compensating each other the 
correct ratio is preserved. It is, therefore, obvious that when the 
alkalimetric determination of sulphuric acid is compared with the 
accurate determination of the active oxygen by the ferrous sulphate 
method, a different ratio will be obtained. When the solution of the 
peroxide in 40 per cent. sulphuric acid (6—10 c.c.) is saturated by 
the very gradual addition of 33°3 per cent. sodium hydroxide solution 
at —15°, a slight excess of sulphuric acid and water, free from carb- 
onic anhydride (100 c.c.), added to the crystalline mass, and after 
evaporation of the solution in the desic ccator, and renewed dilution 
with water (1U0 c.c.), the active oxygen is determined by the ferrous 
sulphate method, and the acidity before and after boiling by titrating 
with standard alkali (the difference between the two giving the acid 
produced by the decomposition of the anhydride), the ratio 1 : 44 is 
obtained. 

Sulphuryl peroxide (holoxide) is the analogue of the peroxides of 
organic acids discovered by Brodie. Berthelot’s compound 8,0, is, 
perhaps, formed by the union of sulphuryl peroxide (holoxide) and 
sulphuric anhydride. According to Berthelot, his compound is 
decomposed by water with the evolution of oxygen, but it dissolves 
in not too dilute sulphuric acid without the evolution of oxygen. The 
author suggests that in the latter case it may react with the water 
present, forming sulphuric acid and sulphuryl peroxide (holoxide), 
8,0, + H,O = H,SO, + SO, and this explains his observation that 
such a solution is identical with the solution of sulphuryl peroxide 
(holoxide) in not too dilute sulphuric acid prepared by electrolysis. 

A. R. L. 

Boron Hydride. By P. Sanarier (Compt. rend., 112, 865).— 
Magnesium boride is prepared by heating boric anhydride with 
magnesium powder in iron dishes in an atmosphere of hydrogen. 
The product is a brown mass, which is rapidly attacked by hydro- 
chloric acid, leaving a slight residue of amorphous boron. The gas 
liberated by the action of the acid has an intensely disagreeable 
odour, burns with a beautiful green flame, and with silver nitrate 
solution, yields a brown precipitate soluble in nitric acid. When 
passed through a glass tube heated to dull redness, a ring of boron 
is deposited, and the issuing gas is ordinary hydrogen. In contact 
with potash there is a slight increase of volume, and the residual gas 
consists of pure hydrogen; water acts on the gas very slowly; 
mercury is attacked by it, and becomes covered with a brown layer. 
Electric sparks decompose it, leaving pure hydrogen. 

This product (the boron hydride of Jones) is clearly hydrogen 
mixed with a very small proportion of boron hydride. C. H. B. 


Boron Triiodide. By H. Moissan (Compt. rend., 112, 717—720). 
—Boron triiodide is obtained (1) by passing a mixture of hydrogen 
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iodide and boron chloride vapour through a porcelain tube heated to 
redness ; (2) by the action of iodine on boron at 700—800°, and 
(3) by the action of hydrogen iodide on amorphous boron. ‘The last 
method gives the best results. Amorphous boron, dried in hydro- 
gen at 200°, is heated in a current of dry hydrogen iodide in a 
Bohemian glass tube at a temperature approaching the softening 
point of the glass. Boron triiodide sublimes in large lamellae, which 
have a purple-red colour, owing to the presence of a small quantity of 
iodine. When the crystals are dissolved in carbon bisulphide, and 
the solution is agitated with mercury, it becomes colourless, and on 
evaporation deposits colourless crystals, which, however, rapidly 
become coloured when exposed to light. 

Boron triiodide is extremely hygroscopic, and is decomposed by the 
water which it attracts. It melts at 43°, and when it cools contracts 
and crystallises very readily ; at 210°, it boils without decomposition, 
and if the vapour is heated to redness in a glass tube it burns when 
brought into contact with the air, iodine being liberated. It is very 
soluble in carbon bisulphide, benzene, and carbon tetrachloride, and is 
slightly soluble in phosphorus chloride, arsenic chloride, and many 
organic liquids. 

Boron triiodide is decomposed immediately by water, yielding boric 
and hydriodic acids; it is not affected by hydrogen at a cherry-red 
heat, but burns when heated in oxygen, and is rapidly attacked by 
melted sulphur. Phosphorus interacts with it in the cold, with vivid 
incandescence, but silicon has no action at a dull-red heat. Sodium 
has no action at 50°, nor even at 210°, but ata red heat interaction 
takes place with incandescence. 

Magnesium is attacked at 500°, with incandescence, but aluminium 
is not affected. Silver has no action at 500°, but silver fluoride inter- 
acts at the ordinary temperature, with incandescence and formation 
of silver iodide and boron fluoride. Phosphorus oxychloride, chloro- 
form, and many organic liquids also produce an energetic reaction. 
Alcohol decomposes at once, and yields ethyl iodide and boric acid, 
3EtOH + BI; = H;BO,; + 3Etl. Ether yields ethyl iodide, boric acid, 
and alcohol. C. H. B. 


Action of Hydriodic Acid on Boron Bromide. By A. Besson 
(Compt. rend., 112, 1001—1003).—At the ordinary temperature no action 
takes place, but, by passing a current of hydrogen iodide containing 
boron bromide vapours through a glass tube heated to 300—400°, the 
substitution products BBr,I, BBrI,, and BI; are obtained. The yield 
is very small; the triiodide is easily separated from the other pro- 
ducts, which can only be isolated with difficulty. The iodide and 
bromiodides are rapidly decomposed by air and light; light alone 
appears to be unable to effect the decomposition, the mechanism of 
which appears to be as follows :—The atmospheric moisture sets free 
hydriodic acid, which, in presence of light and the oxygen of the air, 
is decomposed with liberation of iodine. They are decomposed by 
water with violence. The bromiodide, BBr,I, is a colourless liquid, 
distilling at about 125°. The second product, BBrI,, is a similar 
substance, distilling at about 180°. W. T. 
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Boron Sulphide. By P. Saparier (Compt. rend., 112; 862—864). 
—Boron sulphide was prepared by the action of hydrogen sulphide 
on amorphous boron at a red heat. The product is carried forward | 
by the excess of gas, and condenses in different forms in different 
parts of the apparatus. Near the hottest part of the tube it is fused, 
and becomes opalescent when cold; further away it forms an opaque 
porcelain-like mass, with a slight nacreous lustre and a conchoidal 
fracture; in the coolest part of the tube it forms brilliant, very light 
needles. These needles are pure boron sulphide, B.S; ; the vitreous 
product always contains an excess of sulphur, varying from 11 to 
17 per cent. All the forms of boron sulphide are attacked by 
water with very great violence, with formation of boric acid and 
hydrogen sulphide, the heat developed (B.S; = 118 grams) being 
58 Cal. with the acicular sulphide, and 56 Cal. with the vitreous 
sulphide. Solution of the sulphide in iodive solution develops 
+124°6 Cal., and from this the decomposition by water would develop 
+58°6 Cal. The mean value is +57°8 Cal. 

From these results, it follows that B, amorphous + 8; solid = B,§, 
solid, develops +82°6 Cal.,a number lower than the heat of formation 
of a corresponding quantity of oxide or chloride; lower even than | 
the heat of formation of the iodide. As a matter of fact, iodine has 
uo action on boron sulphide in the cold, but decomposes it at a dull- 
red heat, with formation of brown lamella, which seem to be identical 
with the iodide described by Moissan. C. H. B. 


Boron Selenide. By P. Sanarier (Compt. rend., 112, 1000).— 
Boron selenide is prepared by passing a slow regular current of dry 
hydrogen selenide over boron, maintained at a bright-red heat, in a 
hard glass tube. The brownish-black boron is entirely transformed 
into the yellowish-grey boron selenide without fusion, a little of the 
compound only being deposited in a pulverulent state on the tube 
beyond the boat. The selenide is much lers fusible and volatile than 
the corresponding sulphide. Water acts violently on the grey boron 
selenide, disengaging hydrogen selenide, and at the same time liberating 
some red, pulverulent selenium; hence, doubtless, the disgusting odour 
of the substance is due to the action of atmospheric moisture. 

The yellow, pulverulent selenide deposited beyond the boat is 
decomposed by water without deposition of selenium; hence its com- 
position is doubtless comparable with that of the sulphide, and would 
be represented by B,Se;; this conclusion is borne out by the results 
of a rapid analysis of the compound. The author will determine the 


heat of combination of this selenide as well as that of boron telluride. 
W. T. 


Action of Hydrogen Bromide on Silicon Chloride. By A. 
Besson (Compt. rend., 112, 788—791).—Hydrogen bromide, mixed 
with vapour of silicon chloride, was passed repeatedly through a red-hot 
tube, and the product was digested with mercury and fractionat d. 
Silicon bromotrichloride, SiBrCl;, was easily purified by fractionation ; 
it boils at +80°, and does not solidify at —6U°. With ammonia, it 
yields a white, amorphous compound, 2SiC]Br;,LLNH;, and with 
VOL. LX. su 
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hydrogen phosphide at 0° under 25 atmos., or at —22° under 
17 atmos., it also forms a solid compound. 

The chlorotribromide and the dichlorodibromide could not he 
separated by fractionation; but the former solidifies at —39°, whilst 
the latter does not solidify even at —60°. 

Silicon chlorotribromide, SiC!lBr,, melts at —39°, and boils at 
126—128°. It shows a great tendency to remain in superfusion, even 
at —50°. With ammonia, it yields a white, amorphous compound, 
2SiCiBr;,11N Hs, readily decomposed by water. 

Silicon dichlorodibromide yields with ammonia a white, amorphous 
compound, SiC],Br,,5NH,, which is decomposed by water. 

The products of the interaction of the haloid acids and boron 
halides are under investigation. C. H. B. 


Potassium Persulphate. By H. Marsnatt (Proc. Roy. Soc. 
Edin., 18, 63—64).—A mixture of cobaltous sulphate, potassium 
sulphate, and sulphuric acid, when submitted to electrolysis in a 
divided cell, yields crystals of potassium persulphate. Also the same 
compound is obtained when potassinm hydrogen sulphate is electro- 
lysed under the same conditions. The salt dissolves readily in hot 
water, but, if boiled, oxygen is evolved ; it appears to be isomorphous 
with potassium permanganate; experiments on the electrical con- 
ductivity of the solution show that the formula is KSO,; it forms 
no precipitate with barium salts; with silver nitrate, silver peroxide 
is produced; hydrochloric acid gives chlorine, and strong nitric or 
sulphuric acid yields oxygen highly charged with ozone. 

E. W. P. 

Sodium. By M. Rosrnretp (Ber., 24, 1658—1660).—Sodium, 
which when kept under mineral oil has become covered with a crust, 
is easily purified by immersing in a mixture of amy] alcohol (1 part) 
and petroleum (3 parts) and rubbing with a rag soaked in the same 
mixture until it acquires a silvery lustre. Itis then laid in petroleum 
containing 5 per cent. of amyl alcohol, washed with pure petroleum, 
and kept in petroleamcontaining 0°5 to 1 percent. of amyl alcohol. The 
bright metal becomes slowly covered with a film of sodium amyloxide, 
which is, however, easily rubbed off with filter paper. Potassium 
and lithium can be purified in the same way and then keep their 
metallic lustre for a long time. 

Sodium cleaned as above combines at once with mercury with 
evolution of light. The liquid alloy of sodium and potassium is 
easily prepared by pressing together the two clean metals under a 
mixture of amyl alcohol (1 part) and petroleum (9 parts). Sodium 
sulphide is also easily prepared by rubbing the clean metal (1 gram) 
and salt (3 grams) to a fine powder, and then mixing with sulpbur 
(0°7 gram), care being taken to avoid any pressure. When the two 
substances are intimately mixed, combination suddenly takes place 
with evolution of light. If the mixture of sodium powder and salt be 
mixed with sulphur in the proportions required to form di- or tri- 
sulphide, the reaction takes place more quickly and violently. 

Selenium and telluriam behave in the same way as sulphur when 
mixed with sudium powder. E. C. R. 


INORGANIC CHEMISTRY. "83 


Argentous Compounds. By Giintz (Cumpt. rend., 112. 861 
—862).—When dry hydrogen chloride is passed over silver sub- 
fluoride (Abstr., 1890, 1055), the latter becomes violet, and when the 
action has reached its limit, the product has the composition 
Ag 83°35 to 8408; Cl 15°07 to 14°19 (cale. for Ag,CI, Ag = 85°88; 
Cl = 15°12). Carbon tetrachloride, silicon tetrachloride, phosphorus 
chloride, &c., behave in a similar manner and yield silver subchloride, 
Ag,Cl, and the corresponding fluoride. The author has prepared the 
subiodide by the action of hydrogen iodide; the subfluoride by the 
action of hydrogen sulphide; and the suboxide by the action of water 
vapour at 160°. C. H. B. 


The Cause of the Slight Solubility of Chemically Pure Zinc 
in Acids. By J. M. Weeren (Ber., 24, 1785—1798).—The slight 
solubility of pure zinc in dilute acids is usually explained by suppos- 
ing that the solution of impure zinc is in reality due to the electric 
currents set up by the contact of the zine with the impurities, 
and that as in pure zinc no such currents can occur, it remains un- 
dissolved. This theory does not, however, account for the solubility 
of the pure metal in nitric acid, or even in dilute sulphuric or hydro- 
chloric acid at their boiling points, and the author has, therefore, 
again investigated the subject. As the result of his experiments he 
finds that the insolubility of the pure zine is due simply to the for- 
mation of a condensed layer of hydrogen on the surface, which then 
prevents the further action of the acid. In the case of nitric acid, 
this layer is oxidised by the acid as it forms, and cannot protect the sur- 
face of the metal, whilst in the case of impure zinc, the hydrogen is 
evolved from the surface of the more electro-negative impurities 
according to the usual law, thus leaving the surface of the zinc 
exposed to the action of the acid. 

The experiments were made with chemically pure zinc and sulph- 
uric acid, the latter being diluted with 20 parts of pure water. It 
was proved that even such simple means as brushing the surface 
of the zinc caused a considerable increase in the quantity dissolved. 
This became much more striking when the reaction was allowed to 
tike place in a vacuum, the relation of the mean quantity dissolved 
under atmospheric pressure and in avacuum being 1:6°6. The quantity 
of impure zine dissolved under similar conditions was found to un- 
dergo very little change. 

In the next series of experiments, the quantity of pure zinc dis- 
solved by the acid at different temperatures was determined. The 
quantity dissolved in 30 minutes increased regularly from 2:1 milli- 
grams at 0° to 9°3 milligrams at 98°, but as soon as 100° was reached and 
ebullition commenced the quantity rose to 122°1 milligrams, This is 
in full agreement with the author’s theory, as the evolution of bubbles, 
which start for the most part from the zinc plate, would naturally affect 
the hydrogen film and expose fresh surfaces of the zinc to the action of 
the acid. If the temperature be raised above 100° by increasing the 
pressure, the quantity of zinc dissolved is not appreciably more than at 
98° so long as ebullition does not take place. The quantity of impure 
zinc dissolved is not appreciably affected by the ebullition of the liquid. 
3u 2 
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Tho addition of chromic acid and of hydrogen peroxide to the acid 
also causes a great increase in the solibility of the pure zine, the 
former causing an increase in the ratio 175:1, and the latter in the 
ratio 306:1, a result which is again strongly in favour of the 
author’s theory. These oxidising agents do indeed also increase the 
solubility of impure zinc, but to a much smaller extent, the ratio for 
chromic acid being 6°5: 1, for hydrogen peroxide 3°5: 1. 

Similar results have been obtained with cadmium, cobalt. iron, 
and aluminium. The latter, which is as a rule almost insoluble in 
dilute acids, dissolves readily in a vacuum, and also dissolves under 
similar conditions in neutral ferric chloride solution, the latter being 


reduced to ferrous chloride by the hydrogen evolved. H. G. C. 


Determination of the Molecular Weights of some Metals. 
By G. Mever (Zeit. physikal. Chem., 7, 477—484).—The author has 
determined the molecular weights of a number of metals by measuring 
the E.M.F. of cells containing two amalgams of the metal in question 
of different concentration as electrodes and a salt of the metal as 
electrolyte (comp. Tiirin, Abstr., 1890, 1046). If E is the E.M.F. 
measured, the molecular weight may then be obtained by means of 
the equation M = 1°'1908 gT/E xX logy c,/c,, where c, and c, are the 
concentrations of the two amalgams, q is the electrochemical equiva- 
lent of the metal, and T is the absolute temperature. In this way the 
molecular weights of zinc, cadmium, lead, tin, copper, and sodinm 
were determined at ordinary temperatures. All these metals were 
found to have monatomic molecules. H. C. 


Magnesium Lead Iodide. By R. Orro and D. Drewes (Arch. 
Pharm., 229, 179—181).—Magnesium carbonate was dissolved in 
aqueous hydriodic acid and the solution evaporated until a skn 
formed on the surface; then as much dry lead iodide was added as the 
liquid would take up. On filtering hot and allowing to remain until 
cold, a copious deposit of crystals of magnesium lead iodide, 
PbMg:I, + 16H,0, was obtained. The honey-yellow salt loses its 
water of crystallisation at 140° and becomes citron-yellow. Above 
150°, it decomposes with separation of iodine. Like the corresponding 
chloride, it is exceedingly hygroscopic. In the air it quickly becomes 
a magnesium iodide lye, containing lead iodide in suspension. Water 
decomposes it into soluble magnesium iodide and insoluble lead iodide. 
Exposed to hydrogen sulphide, it immediately gives rise to lead sulph- 
iodide, which afterwards passes into lead sulphide. The crystals 
belong to the rhombohedral system. : ae 


Earths of the Cerium and Yttrium Groups. By A. Berren- 
porFF (Annalen, 263, 164—174).—The brown oxide (RO = 
113°2—114) obtained from orthite as already described (Abstr., 1890, 
851) contains didymium, samarium, gadolinium, and terbium; when 
it is submitted to a further systematic partial decomposition of the 
nitrates, the didymium accumulates in the last fractions, as its nitrate 
is relatively the most stable, and, after a number of operations, didy- 
mium oxide (RO = 110°76) can be isolated from the mixture. The 
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first fractions yield a yellow, or reddish-yellow oxid: (RO= 
118—119°5) the concentrated solution of which does not give the 
absorption lines of didymium at all, but shows those of samarium in a 
very marked manner; when a concentrated neutral solution of the 
nitrate of this oxide (RO = 118—119°5) is mixed with a warm 
saturated solution of potassium sulphate, no separation takes place for 
some hours, and then a yellowish, crystalline powder, consisting 
principally of potassium samariam sulphate, is deposited. From this 
salt, an almost colourless earth, having the equivalent 116°49, can be 
isolated, whilst there remains in solution the double salt of a yellowish- 
red earth (RO = 119-96) containing terbinm and gadolinium but 
only very small quantities of samarium. 

By fractionally precipitating with very dilute ammonia the nitrate 
of the crude samarium oxide, prepared from the potassium samarium 
sulphate, the oxide can be obtained in a colourless condition. The 
atomic weight of samarium was determined by submitting the nitrate 
of this colourless oxide to fractional decomposition and converting the 
first, fifth, and ninth fractions into the sulphate; the first fraction 
gave RO = 11597, but the fifth and ninth gave concordant results, 
namely, RO = 11605 and RO = 116-06 respectively, from which the 
a weight of samarium is calculated to be 100°06 (O = 15°96, 

= 31°98), or R'” = 150-09. 

» The pure samarium earth is setnaiiliatn and has in a high 
degree the property of emitting light when it is heated to a high 

temperature on platinum wire, giving a luminous spectrum in whie h 
are observed bright lines, corresponding exactly with the dark bands 
in the absorption spectrum of its solution; the wave-length measure- 
ments of five of these bright lines and a diagram of the spectrum 
are given. 

On comparing the spectrum of glowing samarium earth with the 
absorption spectrum of a solution of a samarium salt, it is seen that 
in the former there are present bright lines with which there are no 
corresponding dark lines in the absorption spectrum ; the same phe- 
nomenon was observed by Bahr and Bunsen in the case of erbium 
earth. 

The absorption spectrum, obtained by passing the light emitted from 
zirconium oxide heated in the oxyhydrogen flame through a plate 
(1°5 mm. in diameter) of a crystal of samarium sulphate, is unusually 
sharp, the six bands of the absorption spectrum of a solution of the 
salt being separated into twelve well-defined lines; the measure- 
ments of the wave-lengths of these lines and a diagram of the spec- 
trum are given, as are also those of the spark spectrum of samarium 
chloride. 

All the observations made in the course of the author’s investiga- 
tion of samarium earth tend to show that it is a definite chemical 
compound ; if, as is held by some chemists, it is really a mixture of 
several earths having almost identical properties, it is improbable 
that the methods at present employed for the separation of the rare 
earths will be successful in the case of samarium earth. 

Samarium earth has not the property of phosphorescence (Jumin- 
escence), but pure lanthanum earth, which has been strongly ignited, 
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shows a bright-green phosphorescence, the spectrum of which exceeds, 
in beauty and intensity, the flame spectrum of calcium chloride ; a dia- 
gram of, and measurements of the wave-lengths of the various lines in 
the phosphorescent lanthanum earth spectrum are given. 

F. S. K. 


Amalgams. By J. Scnumann (Ann. Phys. Chem. [2], 43, 101—125). 
—The author has prepared a large number of amalgams of different 
metals. The original object was to determine the thermal changes 
attending the formation of these amalgams, but, owing to the fact 
that their dissolution in acids only takes place very slowly, this had 
to be abandoned. On the other hand, it was noticed that after a tine 
a change took place in many of the amalgams, in some cases leading 
to the formation of crystals, whilst with others, even those contain- 
ing difficultly oxidisable metals, a separation into metallic oxide and 
mercury took place. Several of the amalgams were examined dilato- 
metrically, in order to ascertain the changes in volume which take 
place with change of temperature, and particularly with the change 
from the solid to the liquid condition. It was noticed that on cooling, 
and also on again heating, the amalgams occupied a greater volume 
than when first heated. A definite melting or solidifying point was 
not observed, but the melting was in all cases a gradual one and the 
solidification still more gradual. An amalgam on being heated, 
cooled, and then again heated, will be found to melt at a lower temp- 
erature than at first, but if a considerable time is allowed to elapse 
between the first and second heating, the second melting point will 
then be found higher than the first. A great increase in volume 
takes place on melting. From the results, the author concludes that 
solid amalgams consist of different crystalline modifications, some of 
which ure stable at a given tempe: ature and others unstable, and that, 
under certain circumstances, the latter will be transformed into the 
former. An interesting instance of this is furnished by sodium 
amalgam. On being melted and allowed to cool in a vertical tube, 
the amalgam, on solidification, separated into four different layers, 
one of which consisted of long, thick, prismatic needles, and the others 
of fine needles or were without definite crystalline form. The com- 
position of the first layer was found to be Na,Hgy, and in coarse of 
time, this layer was found to increase in volume, so that in half a year 
the whole contents of the tube were found to have changed into this 
compound, with the separation of a small quantity of a liquid 
amalgam. . 


Ammoniacal Mercuric Chlorides. By G. Anprfé (Compt. rend., 
112, 859—861).—When 1 part of yellow mercuric oxide is boiled 
with 5 parts of ammonium chloride dissolved in 17°5 parts of water, 
a small quantity of a crystalline precipitate forms on cooling ; its 
composition varies, but approaches to HgCl,,2NH;. If the mother 
liquor is mixed with excess of ammonia, a white, curdy precipitate 
separates, and this, when washed rapidly by decantation and dried 
at 100°, has the composition N,H,HgCl, + NH,HgCl. The same 
compound is obtained in sealed tubes at 100° with only a small 
quantity of ammonia. If the curdy precipitate is subjected to pro. 
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longed washing, it is converted into a compound of the chloramide 
and the chloride, NH,-Hg*O-HgCl, the latter being the ultimate pro- 
duct of the action of water. 

If the curdy precipitate is heated with excess of ammonia in sealed 
tubes at 200°, it yields a crystalline product which, when washed 
with a very small quantity of water, has the composition N,H,HgC),. 
The mother liquor, when mixed with a large quantity of water, yields 
a white precipitate of the compound NH,*Hg-O-HgCl. 

lf a cold solution of ammonium chloride containing free ammonia 
is mixed with mercuric chloride, the precipitate at first redissolves, but 
on continued addition of mercuric chloride to the cold liquid, a white, 
curdy precipitate separates, and this, when dried at 100°, has the 
composition HgCl,,NH;. The same product is obtained with a hot 
solution, provided that mercuric chloride is added in excess; it is 
decomposed by water with formation of the chloramide, 

C. H. B. 


Basic Magnesium and Zinc Chromites and Normal Cad- 
mium Chromite. By G. Viarp (Compt. rend., 112, 1003—1006).— 
‘hese compounds have been prepared in the dry way (I) by calcina- 
tion of the chromate, (Il) by the action of potassium dichromate on 
the oxide, or (III) by the action of potassium dichromate or chromate 
on the chloride. The residue is in each case treated with boiling 
hydrochloric acid and washed by decantation. 

Magnesium Chromites.—(a) A clear brown powder of the formula 
2Mg0,Cr,0; formed at a red heat by method |; (0) a grey-yellow 
substance of the composition 5MyO,4Cr,0;, formed at the melting 
point of silver by method 1; (c) at a very high temperature the 
same substance is obtained as (b), but its colour is greyish-green ; 
(d) a brown powder, 3MgO,2Cr.03, formed at a dull-red heat by 
method II. 

The third method is believed by the author to be incapable of 
yielding pure products, as the oxygen liberated readily attacks mag- 
nesium chloride, setting free chlorine, which, as shown by Fremy, acts 
on alkaline chromates at a red heat yielding chromic oxide. The 
vapour of magnesium chloride passed over strongly heated potassium 
chromate gives a crystalline product which, under the microscope, is 
seen to consist of lameile of chromium oxide and octahedra of 
magnesium chromite. 

Zine Chromites—I. Zine chromate slowly decomposes at 440° 
yielding a violet-black powder, 3ZnO,2Cr,0; (a). As the temperature 
is raised, zinc oxide separates out, and, at a very high temperature, 
the product obtained approaches the normal chromite in composition ; 
the colour changes just as in the case of the magnesium compounds. 

By method II, a reddish-brown powder is obtained represented by 
6ZnO,5Cr,0; (b), whatever the proportions of oxide and dichromate 
taken. By method ILI, mixtures of the two products (a) and 
(b) are usually obtained. The author has previously shown (Abstr., 
1889, 1111) that-the normal chromite is obtained in regular octahedra 
by passing the vapour of zinc chloride over potassium chromate 


mairtained at a white heat. 
Cadmium Chromite-—Tue normal chromite is obtained as a green 
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powder at any temperature above a red heat. The crystalline sub- 
stance may be obtained by passing the vapour of cadmium chloride 
over strongly heated chromate. W. T. 


New Oxygen Compound of Molybdenum. By E. Pfcnarp 
(Compt. rend., 112, 720—722).—It is well known that hydrogen per- 
oxide produces an orange coloration when added to a solution of an 
alkaline molybdate, but the nature of the product has not been 
investigated. 

Molybdic acid, which is insoluble in water and in acids, dissolves 
readily when gently heated with hydrogen peroxide, forming a yellow 
liquid, and the product of the action of hydrogen peroxide on molyb- 
dic acid or alkaline molybdates gives no precipitate with phosphoric 
acid. Ammonium paratungstate behaves like molybdic acid, and 
readily dissolves in hydrogen peroxide, whilst solutions of alkaline 
tungstates that have been mixed with hydrogen peroxide no longer 
give precipitates with acids. 

Potassium trimolybdate dissolves in hydrogen peroxide, forming an 
orange-yellow solution which, when concentrated at a gentle heat, 
deposits beautiful, yellow crystals (seemingly triclinic) of the com- 
position K,0,Mo,0,;,4H,0. When heated gently in a vacuum, they 
Jose water and oxygen, and leave a white residue of acid potassinm 
molybdate. The yellow compound is soluble in hot water, but is 
only slightly soluble in alcohol. 

Ammonium molybdate, when evaporated with hydrogen peroxide 
at 100°, yields yellow crystals (seemingly monoclinic) of the analogous 
compound (NH,),0, Mo.,0,, 4H,0, very soluble in water, but insoluble 
in alcohol. When carefully heated in a vacuum, ammonia, water, and 
nitrogen are evolved and molybdic acid is left. 

Molybdic acid, when evaporated in a vacuum with hydrogen per- 
oxide, yields only a reddish-yellow, amorphous residue insoluble in 
water. 

The potassium and ammonium salts are decomposed by alkalis 
with evolution of oxygen; hydrochloric acid, when heated with them, 
evolves chlorine ; potassium iodide rapidly turns brown, owing to the 
liberation of iodine. The two salts are derived from a new higher 
acid of molybdenum, permolybdic acid, Mo,0,;,aH,O. C. H. B 


New Oxygen Compound of Tungsten. By E. Pfécuarp (Compt. 
rend., 112, 1060—1062).—A solution of sodium paratungstate, when 
boiled for a few minutes with hydrogen peroxide, assumes a yellowish 
tint and no longer gives any precipitate with nitric acid. When evapo- 
rated ina vacuum, asyrupy liquid remains which deposits small, white, 
radiating crystals of the formula Na,O,W,0,;,2H,O. The crystals 
are more soluble in water than sodium paratungstate, and give off 
water when heated in a vacuum, finally decomposing with evolution 
of oxygen if the heatitig be continued. 

Ammonium paratungstate yields a similar salt. Alxalis destroy 
these salts with liberation of oxygen. Solutions of the new salts 
liberate iodine from potassium iodide and chlorine from hydrochloric 
acid, 


989 


MINERALOGICAL CHEMISTRY. 


These oxygenated compounds are hypertungstates analogous to the 
hypermolybdates (preceding abstract). W. T. 


Thiovanadates. By G. Kriiss and K. Oanmais (Annalen, 263, 
39—72).—In this paper the authors give a rather more complete 
account of the methods of preparation and properties of various 
thiovanadates, all of which have been previously described (compare 


Abstr., 1890, 1381). F. 8. K. 


Mineralogical Chemistry.’ 


Formation of Graphite by Contact Metamorphosis. By 
R. Beck and W. Luzi (Ber., 24, 1884—1886).—Graphite occurs in 
many different associations in nature. Quite recently the authors 
have discovered some beantifually crystallised graphite in rocks which 
have been metamorphosed by contact with ancient volcanic rocks ; 
the graphite crystals are easily discernible from the amorphous carb- 
onaceous substances of the original clay slates and siliceous slates. 
Mention is made in the literature of the apparent occurrence of 
graphite in certain slates metamorphosed by granite, but analytical 
and crystallographic data are wanting. The authors have now 
proved that graphite has been formed from carbonaceous substances 
by contact metamorphosis in the case of certain rocks in Saxony. In 
Pirna and Kreischa, upper Silurian clay slates and siliceous slates 
occur, which are very rich in carbonaceous substances, and lie 
partially within the region of contact of the granite and hornblende- 
granite ; those within this region of contact have become converted 
into graphitic rocks. A chiastolite slate and a graphitic quartzite 
were examined. The former occarred imbedded in the much 
metamorphosed grey trap of Burkhardt Forest; whilst the latter 
turned out to be a true contact rock from the immediate vicinity of 
the granite in Réhrsdorfer Valley, Kreischa; both have been formed 
from original siliceous slates, and their composition and structure 
show that they are true contact products. The graphite from the 
chiastolite slate formed completely opaque, jagged lumps having a 
metallic lustre by reflected light, and measuring between 0-003 and 
0:02 mm.; whilst the carbonaceous particles in the unaltered upper 
Silurian clay-slates and siliceous slates were almost too small to 
measure (below 0°001 mm.). There were also some isolated perfect 
hexagonal crystals. The quartzite was still richer in graphite, which, 
moreover, occurred in more beautiful crystals ; viewed under a lens, 
the quartzite appeared to consist of a crystalline mixture of quartz 
and graphite. The graphite frequently existed as hexagonal crystals, 
some having plain faces and some rounded. Single well formed 
crystals measured 0°03 mm. It occurred most frequently, however, 
in jagged, ramified, irregular, crystalline aggregates of 0°3 mm. from 
which sometimes ‘crystallographically perfect individual crystals 
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grewout. The graphite had a greasy feeling, and produced a metallic 
streak; it had also a metallic lustre. Analysis showed that the 
graphite from the chiastolite slates had the composition C = 98°84 per 
cent., H = 0°21 per cent.; whiist that from the graphitic quartzite 
had the composition C = 99°94 per cent., H = 0°05 per cent. The 
graphitic quartzite itself contained over 2 per cent. of graphite, and 
its specific gravity was 2°62—2°637. 

Proof is therefore afforded by this discovery that graphite is 
formed in nature from amorphous carbon in much the same manner 
as it is produced artificially. A. R. L, 


Action of Dry Hydrogen Sulphide on Metals; Synthesis of 
Minerals. By R. Lorenz (Ber., 24, 1501—1510).—The author has 
previously observed that when zinc sulphide containing ammonium 
chloride is strongly heated, the zine sulphide volatilises and is ob- 
tained from the sublimate in a crystalline condition. Corresponding 
experiments made with ferrous sulphide containing ammonium 
chloride gave similar results (see also Weinschenk, Zeit. fiir Kryst.,17, 
486). This volatilisation is due to the fact that when the mixture is 
heated, ammonia, zinc chloride, and hydrogen sulphide are formed, and 
the two last-named compounds then react together on cooling with 
formation of crystallised zinc sulphide. This is proved by the fact 
that the vapours given off when ammonium chloride is heated and 
driven over zinc sulphide, if quickly cooled, deposit considerable 
quantities of zinc chloride. The method is, therefore, in principle 
identical with that of Durocher (Compt. rend., 32, 823), the presence 
of ammonia gas being of no importance. 

Led by these experiments, the author has also examined the action 
of dry hydrogen sulphide on different metals ; the reaction with silver 
has, however, been previously studied by Deville and Troost (Compt. 
rend., 52, 920), who succeeded in thus obtaining silver-glance. 
When the dry gas is passed over a bundle of iron wire heated toa 
temperature rather below the melting point of the sulphide, the wire 
became covered with a layer of crystallised iron sulphide, which, on 
crystallographic investigation, proved to be troilite ; the quantity of 
sulphur in the different parts is, however, not quite constant. If 
dilute hydrogen sulphide be employed, the crystals are more sharply 
developed, and appear to be hexagonal and hemimorphic. 

Nickel, under similar circumstances, does not yield crystals of 
millerite, but forms a crystalline crust of nickel sulphide. The 
vapour of zinc on the other hand, readily reacts with dry hydrogen 
sulphide forming a conglomerate of wurtzite crystals, which are also 
hemimorphic. Cadmium vapour acts still more readily, so that the 
reaction may be carried out in an ordinary combustion tube. The 
product is a mixture of hexagonal greenockite crystals with a 
hitherto unknown moditication of cadmium sulphide which forms 
monosymmetric twin crystals. H. G. C. 


Artificial Formation of Daubreelite. By S. Meunier (Compt. 
rend., 112, 818—820).—Hydrogen sulphide is passed at a red heat, 
over (1) a mixture of ferrous chloride and chromic chloride; (2) 
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finely powdered native chrome iron ore; or (3) an alloy of iron 
and chromium. The alloy of iron and chromium (Abstr., 1890, 568) 
gives the best results. Pyrrhotine is formed in distinct hexagonal 
crystals, and when this is removed by treatment with hydrochloric 
acid, a black, crystalline powder is left, which has the composition 
and all the properties of natural daubreelite, FeCr,S,. The powder 
consists of irregular angular grains with distinct and brilliant cleavage 
faces, but very little indication of any specific forms; sp. gr. = 5. 
It dissolves in nitric acid and had the composition, in one case, 
$ 45°01; Fe 19:99; Cr 35-0 = 100-U0. 

The simultaneous formation of pyrrhotine is of great interest since 
the two minerals are constantly found associated in meteoric iron. 
The results afford further evidence in support of the view that holo- 
siderites are formed by the interaction of gases. C. H. B. 


Artificial Production of Hyalite at the Ordinary Tempera- 
ture. By S. Meunier (Compt. rend., 112, 953—954).—A porous cell 
containing Nordhausen sulphuric acid is placed iu a syrupy solution 
ot sodium silicate; in less than 48 hours all the alkaline silicate is 
replaced by a granular, hyaline, colourless, and fragile substance. 
Prolonged boiling with successive quantities of ordinary sulphuric 
acid rewoves all the sodium, and washing with boiling water removes 
the sulphuric acid without otherwise affecting the product, 

The prodact contains 5°69 per cent. of water, but it is evident that 
all the grains are not hydrated to the same extent ; when strongly 
heated, some become opaline and opaque, whilst others remain hyaline 
and transparent. ‘The latter, although soluble in concentrated alka- 
line solutions, act strongly on polarised light; they have neo crystal- 
line form, but the planes of fracture recall cleavage planes and give 
elongated forms, the optical extinction following the direction of the 
elongation. Many of the fractures are conchoidal, and tae general 
properties of these hyaline granules agree with those of the opal of 
Pont-da-Chateau. 

Amongst the portions that are not affected by a bright-red heat are 
thin plates with parallel surfaces often more than 10 mm. broad, 
resembling lamelle of glass. Between crossed Nicols they show a 
crowd of black crosses similar to those shown by spherulitic opal. 

C. 


H. B. 


Artificial Periclase; A Product of the Magnesium Chloride 
Industry. By R. Orro and J. H. Kioos (Ber., 24, 1480—1482).— 
Artiticial periclase is formed under certain conditions in the furnaces 
in which magnesium oxychloride is heated for the preparation of 
hydrochloric acid and chlorine. 1n the course of repairing one of the 
muffle furnaces used for this purpose, large blocks of magnesia were 
removed, which, on examination, were found to contain druses filled 
with crystals of periclase. These varied in size from almost micro- 
scopic crystals to octahedra having an edge 4 mm. in length, and 
showed a strong diamond lustre. In the larger crystals, the edges 
were frequently rounded off by a combination with a forty-eight 
sided figure, these having usually a y.lluwish-grey colour, but the 
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smaller crystals were for the most part sharply developed and colour. 
less. 
Two specimens were analysed with the following result :— 


II. 
97°94 
1:70 


The specific gravity was found to be 3°555 and 3°571, which is 
considerably less than that of the natural periclase (3°75), and also of 
Rose’s artificial preparation (3°644), this being probably due to the 
fact that they contain less iron. The crystals show a very distinct 
cubical cleavage and have a hardness between that of felspar and 


quartz. H. G. C. 
Chromite. By H. Pemperton, Jun. (Chem. News, 63, 241—242).— 


On the Pacific Coast of the United States there are several deposits of 
chromite, and it is found throughout the Santa Lucia mountains and 
the coast hills of San Luis, Obisbo Co., California, in serpentine rocks 
in greater or less masses, existing as loose and fragmentary rocks in 
the ravines and as pockets and veins on the mountains; a sample 
obtained from the Pick and Shovel mine, located on the South Fork 
of Chorro Creek, at an elevation of 1800 feet, gave the following 
numbers on analysis :— 


Cr,0;. Al,Oy. FeO, MgO. FeO. MnO. SiO, HO. Total. 
52°68 11:40 3°52 1623 11:77 O15 340 Ov4 10009 


Deducting the water and the magnesia and silica due to gangue, 
the numbers for the pure mineral became— 


Cr,0;  AlO, FeO, MgO. FeO. MnO. 
56°96 12:32 3°81 14°02 12 73 0°16 
from which is deduced the relationship 
R,0O, : RO = 1°00: 1°02. 


To decompose the mineral, it is mixed with sodium carbonate, 
heated over night by a Bunsen burner in a loosely-covered cracible, 
and the next morning it is heated for an hour over a blast lamp, 
stirring frequently. The ferrous oxide was determined by dissolving 
in sulphuric acid, sp. gr. 1°34, in a closed tube, under pressure. : 

D. A. L. 

Crystallised Azurite from Arizona. By O. C. Farrineron 
(Amer. J. Sci., 41, 300—307).—The author has made a detailed 
crystallographic study of the crystals of azurite from Arizona. Alto- 
gether 21 forms were observed on these crystals, four of which are 
new. ‘The axial ratio deduced from the measurements made is 
a:b:c¢ = 085676 : 1: 0°88603; B= 87° 36. This result differs 
but little from that deduced by Schrauf from his measurements of 
crystals from European localities. B. H. B. 


Ferro-goslarite, a New Variety of Zinc Sulphate. By H. A. 
Wueeter (Amer. J. Sci., 41, 212).—In a zinc mine at Webb Citys, 
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Jasper Co., Missouri, there occurs a new variety of goslarite, contain- 
ing about 5 per cent. of ferrous sulphate. It appears as incrustations 
on the wall of a large body of zine blende. - Analysis shows that the 
mineral is a double sulphate of zinc and iron, in the ratio of 
49 per cent. FeSO,, to 55°2 ZnSQ,, or nearly 1 toll. As the pro- 
perties of the mineral correspond closely to those of goslarite, the 
author has given it the name of ferro-goslarite. B. H. B. 


Halotrichite from Colorado. By E. H.S. Bamegy (Amer. J. Sci., 
41, 296—297).—This mineral was found in the Elk mountain range, 
Pitkin Co., Colorado, and, as no record could be found of the descrip- 
tion of this mineral from an American locality, the author has sub- 
mitted it tu analysis. The results were as follows :— 


Si0.. SO . Al,O;. FeO; FeO. MgO. 4H,0. Total. 
0°42 33°46 1298 160 S519 O17 4604 99°86 
Tt is, therefore, essentially a sulphate of aluminium and iron, with 


part of the alumina replaced by ferric oxide, and part of the ferrous 
oxide replaced by magnesia. B. H. B. 


Occurrence of Pollucite at Hebron, Maine. By H. L. Wetis 
(Amer. J. Sci., 41, 213—22U0).—The author announces the discovery 
of pollucite, the mineral originally termed pollux by Breithaupt, in a 
new locality. Hitherto this rare mineral has been found only on the 
island of Elba. Its composition adds greatly to its interest, as it is 
the only known mineral of which cesium is an essential constituent. 
Analysis of pollucite from the new locality at Hebron, Maine, gave 
the following results :— 


H,O0. SiO: Als. CaO. Cs,0. K,O. Na,O. Li,O. Total. 
153 43°48 1641 021 3677 vu47 41:72 Ov 10062 
. From this the formula H,R,Al,(SiO;),is caleulated. A comparison 
of all the ratios calculated from the published analyses of pollucite, 
makes it probable that the new formula can be assigned also to the 
Elba mineral. B. H. B. 


Pink Grossularite from Mexico. By C. F. pe Lanpero (Amer. 
J. Sci., 41, 321—323).—The occurrence of pink garnets at Xalostoc, 
in Mexico, has been known for some years, but the locality bad not 
been properly explored, the specimens obtained being merely from the 
surface. Analysis of very pure crystals, obtained in January of this 
year, gave the following results :— 


Si0,. Al,03. F e203. CaO, MgO. 
40°64 21°48 1:57 35°38 u75 
The formula is (CaMg);(Al.Fe.)Si;0,.. The crystals are rhombic 


dodecahedra, with a sp. gr. of 3°516, and a hardness of 7°5. 
B. H. B. 


Occurrence of Xenotime as an Accessory Constituent of 
Rocks. By O. A. Dexsy (Amer. J. Sci., 41, 308—311).—In the 
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examination of the heavy residues obtained by concentration in the 
gold-washer’s pan of crushed samples of a large nnmber of Brazilian 
crystalline rocks, the rare mineral xenotime has been found to be a 
fairly constant accessory of the muscovite granites. The xenotime 
occurs in the well-known octahedral form, with the prismatic faces 
harely noticeable. Samples of muscovite granite from 21 different 
localities were tested, and of these 14 gave xenotime, always accom- 
panied by zircon, and in all but three cases by monazite. The almost 
constant occurrence of these cerium and yttrium phosphates in the 
Brazilian rocks suggests the hypothesis that they will be found in 
similar rocks all over the world. B. H. B. 


Magnetite Ore Districts in Brazil. By O. A. Dersy (Amer. J. 
Sci., 41, 311—321).—The districts of Jacupiranga and Ipanema afford 
instances of what appears to be a hitherto unnoticed mode of occur- 
rence and association of magnetic iron ores. In specimens of nearly 
pure ore from the former district, the magnetite forms a continuous 
network enclosing detached grains of pyroxene in part altered to 
mica, This peculiar rock is distinguished as jacupirangite. The 
rocks included under this title present the various types of pure 
magnetite, magnetite with accessory pyroxene, pyroxene with acces- 
sory magnetite, and pyroxene and nepheline with biotite and olivine 
as accessory or essential constituents. The gradual passage from one 
type to another has been satisfactorily proved. At Ipanema, a rock 
of similar composition cuts the carboniferous strata. B. H. B. 


Occurrence of Sulphur in Marine Muds and Nodules, and 
its bearing on their Mode of Formation. By J. Y. Bucnanan 
(Proc. Roy. Soc. Edin., 18, 17—39).—The examination of muds ob- 
tained from the bottoms of various seas showed that they are, as a 
rule, nearly black, owing to the presence of ferrous sulphide: this 
blackness is, however, not found on the immediate surface layer, 
hecause the sulphide in presence of water and oxygen is oxidised, 
sulphur being set free, and the dark blue changed to a reddish colour. 
The presence of ferrous sulphide is ascribed to annelids who, in search 
of food, pass the mud through their bodies, and thus the sulphates 
present are converted into sulphides; at the same time the coarser 
particles are rendered finer. All the deep-sea muds and manganese 
concretions, when fresh, yield ammonia when heated, demonstrating 
the presence of organic matter; when such “blue mud” is dried, 
no sulphide is to be found, but the mass is permeated with fine 
particles of ferric oxide. The free sulphur was estimated by diges- 
tion with chloroform, and weighing the residue after evaporation. 
By far the largest percentage of sulphur was found in clay from the 
Sound of Jura, the quantity amounting to 0°4 per cent.; a radiolarian 
ooze from the North Pacific, at a depth of 2900 fathoms, contained 
00031 per cent.; the percentages of sulphur in other muds is given in 
a table. 

The method employed to estimate the ferrous sulphide was based 
on the reaction of ferric chloride in excess on the sulphide, whereby 
ferrous chloride is formed, the amount produced being estimated by 
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potassium permanganate; other ferrous compounds present were 
estimated by treatment of the mud with hydrochloric acid and titrat- 
ing with permanganate. EK. W. P. 


Action of Metallic (and other) Salts on Calcium Carbonate. 
Ry R. Trvine and W. 8S. Anperson (Proce. Roy. Soc. Edin., 18, 
52—54).—Corals were exposed to the action of solutions of man- 
ganese, zinc, chromium, mercury, and tin chlorides, iron sulphate, 
nickel, cobalt, copper, lead, and silver nitrates, and ammonium phos- 
phate. The action of salts of nickel and cobalt was very slow, whilst 
that of copper and manganese was rapid. In most cases there is a 
direct interchange, the oxide of the metal taking the place of the 
lime. With ammonium phosphate, the interchange was between the 
carbonic anhydride of the coral and the phosphoric anhydride of the 
phosphate ; it is probable that this reaction accounts for the formation 
of calcium phosphate deposits through the excreta of birds deposited 
on coral or calcium carbonate, but only in rainy climates, for without 
water the change does not occur. Silver and mercury salts are 
deposited as oxides. E. W. P. 


Manganese Deposits in Marine Muds. By R. Irvine and J. 
Gitson (Proc. Roy. Soc. Edin., 18, 54—59).—The authors do not 
consider the present theories of Buchanan and Murray as sufficiently 
or correctly accounting for manganese nodules found in sea mud. 
They base their new theory on the following experiment :—When 
ferrous and manganous carbonates were mixed with decomposing 
mussel flesh, the mass became black and evolved hydrogen sulphide: 
air was then blown through the mixture for 12 hours, after which no 
manganese was found in the solid residue, whilst all the iron had been 
converted into sulphide; they therefore conclude that the formation 
of manganese sulphide cannot be a result of the animal life, or the de- 
composition of animal matter, at the sea-bottom, for carbonic anhydride 
must always be present in excess. Buchanan does not give proofs of 
presence of manganese sulphide, but relies on the analogy of man- 
ganese to iron. E. W. P. 


Composition of some Deep-Sea Deposits from the Mediter- 
ranean. By J. Y. Bucwanan (Proc. Roy. Soc. Edin., 18, 131—138). 
—The muds of which analyses are given were collected on the line 
of the telegraph cable between Marseilles and Algiers ; the depths at 
which thev were collected vary from 265 to 1536 fathoms. The 
methods of analyses are stated; the SiO, was found to vary from 
14°79 to 44°37 per cent.; Fe,0;, 3°45 to 6°64; Al,O;, 1:39 to 12°30; 
CaCO,, 18°3 to 47:1; loss on ignition, 2°90 to 10°89; further analyti- 
cal details are given. E. W. P. 


Silica and the Siliceous Remains of Organisms in Modern 
Seas. By J. Murray and R. Irvine (Proc. Roy. Soc. Edin., 18, 229— 
258).—Analyses of sea-water show that only 1 part of silica is contained 
in 200,000 to 500,000 parts of sea-water, so that it is inconceivable that 
diatoms and other forms of life obtain the silica necessary for their 
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growth from the water. It appeared probable, however, that the 
silica was derived from the suspended clay, and this idea received 
considerable support from the fact that waters of high salinity con- 
tain less suspended mud than those of low salinity ; moreover, higher 
temperatures prevent suspension of matter, it being also known that 
siliceous organisms are more abundant in shore waters, or in waters 
of low salinity and in cold waters, as for instance diatoms in brackish 
waters, and in those of the cold suuthern and Polar seas, and radiolaria 
in Polar waters, and in the West Pacific and East Indian oceans, 
where there is a relatively low salinity. There are other theories 
propounded to explain the source of soluble silica, but the authors 
are still experimenting, with the view of definitely settling the 
question. E. W. P. 


Organic Chemistry. 


Formation of Ethers fin the Preparation of Isoallylene and 
its Homologues from the corresponding Halogen Derivatives 
and Alcoholic Potash. By W. Vauseu (Ber., 24, 1685—1695).— 
Isoallylene, CH,:C:CH,, can be prepared by three methods, namely, by 
the electrolysis of potassium itaconate, by the action of sodium on 
f-chlorallyl chloride, and by the action of zinc-dust and alcohol on 
dibromopropylene, CH,CBr-CH,Br. By the action of alcoholic 
potash on allyl bromide. allyl ethyl ether is formed, together with a 
small quantity of isoallylene. The present paper deals with the 
behaviour of allyl halogen compounds with alcoholic potash. 

Allyl Bromide.—lf allyl bromide is added to concentrated alcoholic 
potash, at first only a small quantity of potassium bromide is preci- 
pitated; after five minutes, however, a violent reaction sets in, 
bubbles of isoallylene are given off, and heat is liberated in quantity 
sufficient to cause the boiling of the mixture. The semi-solid mixture 
which remains consists of potassium bromide, alcoholic potash, and 
allyl ethyl ether. Several experiments are described, with the object of 
determining the conditions under which the greatest yield of isoallylene 
is obtained. The results show that the best yield is obtained by 
using equivalent quantities of allyl bromide and alcvholic potash at 
13°; 10 grams of allyl bromide then yield 66°5 c.c. of isvallylene. 
Raising the temperature, or the use of excess of potash or alcohol, 
reduces the yield considerably. 

Allyl Chloride.—Equivalent proportions were used as with the brom- 
ide. The reaction takes place very slowly at the ordinary tempera- 
ture (16°); on heating on the water-bath, 56 c.c. of isoullylene were 
obtained, whilst 6°1 grams of allyl chloride remained unaltered. 

Allyl Icdide.—The reaction takes place slowly at the ordinary tem- 
perature. 10 grams of allyl iodide at 18° in one hour yielded 19 c.c. 
of isoallyleue ; at 100°, however, 115 c.c. was obtained. 
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The above reaction is not a convenient method for the preparation 
of isoallylene, since only 1 per cent. of the allyl bromide and 9 per cent. 
of the iodide is converted into it. The reaction probably takes place 
according to the equations C;H;Br + KOH = C,H, + KBr + H,0 
and C;H, + EtOH = C;H,OEt. It is not probable that the ether is 
formed first, and that this breaks up into alcohol and isoallylene. Ex- 
periments to settle this point gave the following results:— Allyl ethyl 
ether usually decomposes so as to yield allyl alcohol and ethyl alcohol, 
but even when boiled with alcoholic potash no reaction takes place. 

If alcohol cooled below 0° be saturated with isoallylene, and the solu- 
tion heated in sealed tubes with solid potash, first at 100°, and then 
at 150—170°, allyl ethyl ether is formed. The ether is not formed 
when isoallylene and ethyl alcohol are heated alone, but in this case a 
liquid is obtained which the author considers is a polymeride of 
isoallylene. It quickly resinifies on exposure to air, or by the action of 
dilute sulphuric acid, and gives a white precipitate with mercuric 
chloride. Allyl ethyl] ether also gives a white compound when shaken 
with mercuric chloride. 

Tetramethylisoallylene, CMe.:C:CMe:, is obtained by the action of 
alcoholic potash on the chloride CHMe,°CCl.CHMe,. It forms a 
white precipitate with mercuric chloride; and it is probable that this 
reaction is characteristic of isoallylene and its homologues. Isoallylene 
and its homologues cannot be obtained in any quantity from the cor- 
responding alkyl halogen compounds and alcoholic potash ; instead of 
the hydrocarbons, ethers are formed. There are, however, two excep- 
tions, the hexine, CMe.;C H‘CH:CH), which is obtained from dimethyl- 
allylearbinyl chloride, and tetramethylisoallylene obtained as above. 

The author sums up the results already obtained as follows :— 
(1.) When alkyl halogen compounds are decomposed with alcoholic 
potash, a hydrocarbon is always formed, but under certain conditions 
it is converted into an ether. (2.) Alkyl halogen compounds which 
already contain a double bond always yield a hydrocarbon containing 
a treble bond, even if the formation of a hydrocarbon with two double 
bonds is possible, thus, CH,:-CBrrCH, + KOH = CH:C-CH; + KBr + 
H,O. (3.) Those halogen compounds which already contain a double 
bond, and ought to yield hydrocarbons with two double bonds, yield 
these hydrocarbons, but the greater part combines with the alcoholic 
potash to form an ether. If, however, the ether would be a tertiary 
ether, then the hydrocarbon remains unchanged, as is the case in the 
formation of tetramethylisoallylene. (4.) The ethers are not formed 
from an alcohol and the unsaturated hydrocarbon alone. It is neces- 
sary that alcoholic potash should be present. (5.) Isoallylene and its 
homologues, and the ethers obtained from them, yield white pre- 
cipitates with mercuric chloride. This is proved for isoallylene, tetra- 
methylisoallylene, and ethyl allyl ether. E. C. R. 


Purification of Crude Alcohol. By E. Monter (Compt. rend., 
112, 815—818).—The author has applied his methods of analysis 
(this vol., p. 503) to follow the rectification of crude alcohol from treacle. 
80 per cent. of the total alcohol can be obtained free from higher 
alcohols or other poisonous compounds, the chief impurities being 
VOL. LX. 3 2 
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minute quantities of ethereal salts. The head products consist chiefly 
of aldehydes and ethereal salts, and are much purer than the tailings, 
which contain a large proportion of the higher alcohols, chiefly amyl 
alcohol, with a small quantity of aldehydes and ethereal salts of high 
boiling point. C. H. B. 


The Fourth Primary Amyl Alcohol. By L. Tisster (Compt. 
rend., 112, 1065—1068).—Trimethylethyl alcohol (trimethylcarbincarb- 
inol), CMe;"CH,-OH, has not been previously prepared. The author 
some time ago obtained trimethylethylamine from tertiary buty] 
cyanide, and characterised it by its platinochloride (Bull. Soc. Chim. 
[3], 3,497). Freund and Senze, without acknowledging the priority 
of the author’s work, obtained an alvohol boiling at 102—103° by 
acting on trimethylethylamine, prepared in the same way, with silver 
nitrite, and called it trimethylethy] alcohol. The substance obtained 
by them has properties identical with those of the tertiary amyl 
alcohol, dimethylethylcarbinol, C Me,Et-OH, first obtained by Wurtz. 
Trimethylethyl alcohol is prepared by the reduction of trimethylacetic 
chloride with sodium amalgam. A mixture of 10 grams of the 
chloride with 20 grams of trimethylacetic acid is dropped on 
250 grams of 3 per cent. sodium amalgam, and well agitated. After 
24 hours, on addition of water, saturation with potash, and distilla- 
tion, about 8 grams of an oily liquid is obtained, which can be frac- 
tionated into portions boiling at from 65—80°, 105—120°, 150—180°, 
and above 180°. The fraction passing over at 105—120°, when recti- 
fied, forms a crystalline mass without action on polarised light (com- 


pare trimethylacetic acid), which melts at 48—50”, boils at 112—-113°. 
and exerts a considerable vapour tension, even at the ordinary tem- 
peratures. It dissolves in a very small quantity of ether, and has 
all the characters of an alcohol. It yields trimethylacetic acid on 
oxidation with chromic acid. The velocity and limit of etherification, 
determined at 153—154°, using equivalent proportions of glacial 
acetic acid and the alcohol, were as follows :— 


Velocity .. 40°75; 40°69; 40°71. Limit... 66°99; 67-2. 


The fraction passing over between 150° and 180° on rectification 
yields trimethylethyl trimethylacetate, a colourless liquid of agreeable 
odour, boiling at 164—166°. On boiling with dry potash, it is rapidly 
decomposed into trimethylethyl alcohol and potassium trimethy]- 
acetate. By the action of glacial acetic acid, or of acetic chloride on 
trimethylethyl alcohol in sealed tubes, the acetate is obtained ; it is a 
colourless liquid, boiling at about 126°, and having an odour of 
apples. 

The first fraction obtained reduces ammoniacal nitrate of silver, 
and forms a compound with sodium hydrogen sulphite, from which, 
after purification, the aldehyde CMe;SCCOH may be prepared; it is a 
liquid boiling at 74—75°, melting at +3°, and having sp. gr. 0°7927 
at 18°. 

It is proposed to continue the study of trimethylethyl alcohol and 
its derivatives. W. T. 
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Constitution of the Oxygen Compounds in Petroleum. By 
R. Zarozieckt (Ber., 24, 1808—1815).—In this paper the author 
gives an account of the oxygen compounds obtained from petroleum 
in a works at Kolomea, and which were sent to him in tbe form of 
sodium salts. These were separated from the petroleum still present 
by repeated treatment with alkalis, and reprecipitation by acids; the 
resulting brown oil was treated with hydrogen chloride in alcoholic 
solution, and the mixture of ethyl salts thus obtained subjected to 
fractional distillation. Three of the fractions appear to be approxi- 
mately homogeneous, and yield the corresponding acids on hydrolysis. 
From the analysis of both acids and ethy! salts, it would appear that 
the former have the composition CjH,s0,, C,H »O., and C,,.H20,, 
that is, they belong to a series having the general formula C,H», +202, 
which is in agreement with the results of previous investigators (this 
Journal, 1875, 248; J. Russ. Chem. Soc., 1883, 237; Abstr., 1887, 
648). 

The compound C,H,,O., on treatment with phosphorus and iodine, 
yields a substance containing iodine. The formula of the latter, as 
deduced simply from a determination of the iodine, is CjH,,10, and 
not C,H,,10,, and hence the author concludes that these compounds 
do not contain the carboxyl group, but are hydroxylactones or lacto- 
alcohols, and proposes for the compound C©,9H,,O, the following con- 
stitutional formula :— 


CH, 7 
qq > OH [CHL] CH < "6" >CH-OH. 
H. G. C. 

Preparation of Disodium Erythroxide. By pr Forcranp 
(Compt. rend., 112, 1006—1009).—The monosodium and monopotas- 
sium compounds have been previously described (see Absir., 1890, 
935). To prepare disodium erythroxide, CyH,Na,0,,4H,0, three 
equivalents of soda are added to one equivalent of erythrol, both 
being in concentrated aqueous solution, and the mixture is allowed 
to evaporate for two or three days in presence of phosphoric 
anhydride; or powdered erythrol is dissolved directly in the most 
concentrated soda solution by a gentle heat. Stellate groups of 
crystals separate, which are freed from the mother liquor by draining 
on poroustiles. When heated at 135—140° in a current of hydrogen, 
the water is entirely driven off, and pure dry disodium erytiroxide, 
C,H,Na,O,, remains as a white, amorphous, very hygroscopic mass. 
This is the first disodium alkyloxide that has been prepared pure. 

If the quantity of soda be increased to five equivalents, crystals 
are obtained of the formula CsH,Na,O, + 2NaOH + 9°5H,0. Bya 
study of the thermal properties of this substance, it is evident that it 
is not a mixture. The anhydrous compound C,H,Na,0,,2Na0H, 
obtained as above described, decomposes at temperatures higher than 
160°. 

The first and second alcoholic hydrogen atoms are readily replaced 
by sodium, but the remaining two such atoms in erythrol are not 
removable in the same manner; this fact is of importance in connec- 
tion with the constitution of polybasic alcohols, particularly as the 
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author has previously prepared disodium glyceroxide, but has been 
unable to substitute the third alcoholic hydrogen by sodium. 

The question suggests itself whether the secondary alcohols form 
true alcoholates, as it is already known that secondary aldehydes do 
not react with bases in the same way as do the primary aldehydes. 

The author proposes to investigate isopropyl alcohol to ascertain 


this point. W. T. 


Refractive Power of Levulose and Invert-sugar. By H. Os» 
( Ber., 24, 1636—1645).—The differences in the refractive power of lev- 
ulose observed by various chemists have led the author to carry out fresh 
determinations. The sugar employed was prepared from inulin, and 
was crystallised from absolute alcohol three or four times; the 
product is anhydrous, is not hygroscopic, and decomposes slowly at 
100°. Heating is without effect on the refractive power of neutral 
aqueous or alcoholic levulose solutions. 

For solutions containing 3 to 30 per cent. by weight of levulose 
the refractive power is given by the formula («)20/D = — (91:90 + 
0111p), where p is the percentage of sugar in grams. These results 
are higher than those of Hénig and Jesser for solutions containing 
less than 25 per cent. of the sugar; for concentrations above this, 
the results are somewhat lower. The values of Jungfleisch and 
Grimbert are abont 3 per cent. lower throughout, apparently pointing 
to the presence of some inactive impurity in their preparations. 

A comparison was instituted between the actual refractive powers 
of various solutions of equal parts of levulose and dextrose, and the 
theoretical values calculated from the author’s numbers for levulose 
and those of Tollens for dextrose; the agreement is very close, and 
the numbers would be almost identical if Tollens’ figures should 
prove to be slightly too high, in consequence of some decomposition 
of the dextrose having taken place while being dried at 60—70°. 

Comparative experiments were instituted to show the amount of 
monosaccharoses decomposed during the inversion of sucrose by 
means of hydrochloric acid, acetic acid, and oxalic acid of various 
concentrations and at different temperatures. Acetic acid decom- 
poses levulose at ordinary temperatures, as does also 01 per cent. 
hydrochloric acid at 100°; the best results are obtained by heating 
the sugar at 60° for 1°5 hours with 2 per cent. solution of oxalic acid, 
or for 4 hours with 1 per cent. solution; the presence of the oxalic 
acid is without effect on the refractive power of invert-sugar. 

The results of Grubbe are thus confirmed, whilst those of Jung- 
fleisch and Grimbert are shown to be incorrect. é. mT. 


Trehalose. By Maquenne (Compt. rend., 112, 947—950).— 
Solutions containing 16 and 8 per cent. of trehalose solidify at 
—0°895° and —0°43° respectively, and hence the molecular weight is 
about 350, a result which shows that trehalose does not belong to the 
trioses. 

Trehalose, completely inverted by sulphuric acid, was treated with 
phenylhydrazine and compared with a solution of glucoze of equal 
reducing power in the manner previously described; they gave the 
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same amount of glucosazone under the same conditions, and it follows 
that glucose is the sole product of the inversion of trehalose, and 
that the molecule of the latter contains C,.- 

When boiled with excess of acetic anhydride in presence of a small 
quantity of zinc chloride, trehalose yields an octacetin, 


CH yOn(C2H;0)s, 


which, after crystallisation from alcohol, melts at 97—98°, is 
distinctly volatile, burns with a beautiful white flame, and is rapidly 
hydrolysed by baryta at 100°. 

It follows from these results that trehalose is an octohydric alcohol, 
isomeric with the true saccharoses, and very similar to maltose in its 
molecular constitution, but differing from the latter in that it has no 
aldehydic function. C. H. B. 


Xylose from Maize Cobs. By W. E. Srovz and D. Lorz (Ber., 
24, 1657—1658).—If maize cobs are treated with 1 per cent. 
ammonia, and then extracted for eight hours with boiling sodium 
hydroxide (2 per cent.) and alcohol added to the extract, a brown, 
voluminous precipitate is obtained. 23 kilos. of material yield 
200 grams of this product. The product dissolves in acids, and 
is precipitated on addition of alcohol; after being treated in this 
manner several times, it still contains 0°76 per cent. of ash. It is 
easily soluble, and blackens on exposure to air. When distilled with 
hydrochloric acid (sp. gr. = 1°06), it yields 48—50 per cent. of 
furfuraldehyde. When heated for eight hours with sulphuric acid 
(2 per cent.) on the water-bath, a sweet syrup is obtained which 
deposits crystals after a time. These were identified as xylose by 
determining their optical activity, [«]p = 19°55°, and by preparing 
the phenylhydrazide, which melts at 159—160°, and is strongly levo- 
rotatory. The yield is small, and further experiments showed that 
most of the product yielding furfuraldehyde remains in the material. 

E. C. R. 

Action of Nitric Acid on Vegetable Fibres. By C. F. Cross 
and E. J. Bevan (Ber., 24, 1772—1776; see also Proc. Chem. Soc., 
1891, 61).—In a recent paper (this vol., p. 814), Lifschiitz has 
described the action of a dilute mixture of nitric and sulphuric acids 
on pine-wood, chiefly with a view to the preparation of pure cellulose, 
and without considering intermediate products obtained from the 
lignin constituents of the wood. From their researches in a some- 
what wider field, although these are yet far from being completed, 
the authors are in a position to state that Lifschiitz’s conclusions 
cannot be applied to vegetable fibres in general. They have already 
shown in previous researches that with the typical lignocellulose jute 
fibre moderately concentrated acid yields yellow acid compounds 
with a small proportion of nitrogen (Abstr., 1880, 666), whilst with 
5 per cent. nitric acid the fibres are converted into celluJose, oxalic 
acid, and gaseous products (Trans., 1889, 199). They have shown 
that the jute fibre contains a closed chain of carbon atoms, probably 
having the formula GOO ° (08) * and that three of these have 

CH-CH,°C(OH),’ 
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combined together by oxygen condensation, forming a complex of 
18 carbon atoms. 

When the fibres are heated with dilute nitric acid (5—10 per cent.) 
at 50—60°, a gas is evolved which consists for the most part of 
nitrous oxide, and only contains small quantities of nitric oxide; 
later on, the evolution of hydrocyanic acid is also observed, and on 
boiling the product with alkali, ammonia and more hydrocyanic acid 
are formed. Oxalic acid is also obtained, even at as low a tempera- 
ture as 40—50°. 

The reaction is extremely complicated, but it appears very prob- 
able that the substance is hydrolysed at the points where aldehyde 
condensation has taken place, nitrous acid being also formed, which 
then attacks the ketone ring with formation of oximes; these are 
then decomposed by excess of nitrous acid in the following manner :— 


X:C:N-OH + O:N-OH = X:CO + N,O + H.O. 


The result, therefore, is an increase in the number of oxygen atoms 
in the molecule, and the ring is then split with formation of com- 
pounds of lower molecular weight. The process is not to be regarded, 
with Lifschiitz, as a simple oxidation. 

In continuing these investigations, the authors also intend to 
examine the physiological side of the question. H. G. C. 


Dissymmetry and Optical Activity of Alkyl Derivatives of 
Ammonium Chloride. By J. A. Le Bet (Compt.rend., 112, 724—726). 
—No physical isomerides have hitherto been obtained by the substitu- 


tion of any number of alkyl radicles less than four for the hydrogen 
in ammonium chloride. This absence of isomerides may be due to 
one of two causes: firstly, only one of the isomerides geometrically 
possible may satisfy the necessary dynamical conditions of equilibrium 
and possess an invariable form; secondly, the radicles united to the 
nitrogen may be able to make permutations amongst themselves. 

The action of moulds on methylethylpropylamine hydrochloride 
yields no product with any optical activity, and it follows that in this 
case the radicles are able to make permutations among themselves 
similar to those which take place at high temperatures in the case, 
for example, of sodium amyloxide. 

The author has previously shown that an invariable geometric 
form of a molecule arises from repulsions between its constituent 
particles (Bull. Soc. Chim. [3], 2, 788), and it would follow that by the 
introduction of more complex radicles with larger spheres of repulsion, 
stability might be given to a particular geometric form which, with 
simpler radicles, is unstable. This condition seems to be realised in 
trimethylisobutylammonium chloride (Abstr., 1890, 475). 

Isobutylpropylethylmethylammonium chloride, when subjected to 
the action of moulds, gave two products, which in concentrated solu- 
tion had rotatory powers exceeding —7° and —8°. The active salt 
is somewhat stable, and if neutral can be obtained in the solid form. 
It can be converted into an active acetate by means of silver acetate, 
but not into an active sulphate. The optical activity disappears 
when the mercurochloride or platinochloride is treated with hydrogen 
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sulphide, but does not quite disappear in the case of the aurochloride. 
The alteration in the rotatory power in these cases is probably due 
to the action of the liberated hydrochloric acid. There is some 
indication of the existence of an isomeride with a dextro-rotatory 
wer. 

P The action of moulds on the chlorides of ethylpropyldimethyl- 
ammonium, ethyldipropylmethylammonium, ethyldipropylisobutyl- 
ammonium, and ethylpropyldiisobutylammonium yields products 
which are either inactive or show very feeble optical activity. If 
any active isomerides exist, they form only a very small fraction of 
the products obtained under these conditions. C. H. B. 


Action of Hydroxyhydrocarbon Derivatives on Nitrides 
and Hydronitrides. By R. Vipat (Compt. rend., 112, 950—951).— 
When vapours of methyl or ethyl alcohol are passed over phospham, 
PN.H, previously heated at 150—200°, a metaphosphate of a primary 
amine is formed, together with some alcohol and a secondary amine. 
The primary action is PN.H + 4ROH = PO,(NH,R,)., but the 
phosphate decomposes under the influence of heat in accordance with 
the equation PO,(NH.R:»)2 = ROH ~ PO,NH;R + NHR,. 

The reaction is more distinct in sealed tubes; ether yields the 
same products as alcohol, but aldehyde yields resinous and ammo- 
niacal products, the nature of which has not yet been determined. 

Boron nitride seems to behave in a similar manner, and the beha- 
viour of the higher alcohols, phenols, and polyhydric alcohols is under 
investigation. C. H. B. 


Chloralimido-compounds. By R. Moscuetes (Ber., 24, 1803— 
1805).—When chloralurethane, CCl,;CH(OH)-NH-COOEt, is treated 
with benzoic chloride and aqueous alkali, it does not, as expected, 
yield the benzoyl compound CCl,-CH(OBz)-NH-:COOEt, but simply 
loses water forming ethyl chloralimidocarboxylate, CCl;;CH:N-COOEt, 
which melts at 143°. Other acid chlorides and anhydrides have the 
same effect. Different substituted chloralimido-compounds can be 
prepared in a similar manner from the substituted chloral-ammonias 
having the general formula CCl,CH(OH)NHX. The following de- 
rivatives have been prepared: formylchloralimide, CCl;-CH:N-CHO, 
melting at 193°; acetylchloralimide, CCly;CH:NAc, melting at 207° ; 
and benzoylchloralimide, CCl,CH:NBz, which decomposes at 142°. 
They are all insoluble in water, but dissolve readily in alcohol and 
acetic acid, and are distinguished by the ease with which they crys- 
tallise. On animals they have no physiological action whatever. 


H. G. C. 


Action of Ethylenediamine on Thiamides. By G. Forsset. 
(Ber., 24, 1846—1847).—Dithioxamide combines with 2 molecules 
of ethylenediamine, ammonia being evolved and an intermediate com- 
pound of the formula N H,C,HyNH-CS:CS:NH-C,H, NH, probably first 
formed; this is, however, unstable, and immediately passes into the 
closed compound Gee Foot hydrogen sulphide being 
pom OHyNH NH-CH,’ -7°""S 
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eliminated. This compound is a powerfal base, and combines with 
two equivalents of acids to form stable salts. 

In a similar manner, ethylenebenzyldiamine is prepared from ethyl- 
enediamine and thiobenzamide. Ethylenediamide also reacts with 
thiocarbamide, and with xanthogenamide, but the products have not 
yet been further investigated. & BF, 


Action of Ethylenediamine on Ethyl Dibromosuccinate. 
By G. Forssext (Ber., 24, 1847—1848).—Ethyl dibromosuccinate is 
mixed with anhydrous ethylenediamine (2 mols.) in absolute alcoholic 
solution; after warming for some time on the water-bath, the crystals 
of ethylenediamine hydrobromide which separate are removed, and 
the alcohol allowed to evaporate spontaneously ; the residue crystallises 
from alcohol in colourless needles, melts at 161°, and has the formula 
COOEt:C:C-CO-NH:C,HyNH,. The potassiwm salt crystallises in 
needles ; the copper salt is very unstable. 

Phenylpropiolic acid is formed by the interaction of ethyl cinnam- 
ate and ethylenediamine. é. B. T. 


Derivatives of Amylene Nitrosate. By O. Wattacu and J. 
Wau (Annalen, 262, 324—339).—Amylenenitrolamine, 


NH.*CMe,"CMe:NOH, 


can be obtained by dissolving amylene nitrosate (Abstr., 1888, 37) 
in warm alcoholic ammonia, then adding a sufficient quantity of 
potassium carbonate to combine with the nitric acid present as ammo- 
nium nitrate, evaporating to dryness, and extracting the organic base 
with chloroform. It is, however, best prepared by dissolving amylene 
nitrosochloride (Abstr., 1888, 1098) in warm, concentrated alcoholic 
ammonia, filtering from the precipitated ammonium chloride and 
evaporating the alcohol under reduced pressure; the residue is then 
extracted with boiling chloroform, when the base passes into solution, 
whilst the hydrochloride of the base remains in an almost pure con- 
dition. 

Amylenenitrolamine melts at 99—100°, boils at 218—220°, and 
sublimes when gently heated in long, lustrous needles; it is very 
readily soluble in water, alcohol, and chloroform, but more sparingly 
in ether, and insoluble in light petroleum. An aqueous solution of 
the base has a strongly alkaline reaction, and gives very characteristic 
reactions with solutions of metallic salts; on the addition of nickel 
sulphate, for example, there is obtained a yellow solution from which 
well-defined, yellow crystals are deposited on evaporation; cobalt 
nitrate produces a reddish-brown, and ferric chloride a yellowish- 
brown coloration. When aqueous solutions of equal quantities of 
the base and of copper sulphate are mixed, a dark, reddish-violet 
coloration is produced, and, on evaporating the solution, dark-violet 
crystals, which are very readily soluble in water but insoluble in 
alcohol and ether, are deposited. The compound (C;H,,N,0),.,AgNO; 
is precipitated on adding a concentrated solution of silver nitrate to 
an aqueous solution of the base; it melts and takes fire when heated 
strongly, and rapidly darkens on exposure to the air. The hydro- 
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chloride, C;H,.N,0,HCI, separates from alcohol in deliquescent crys- 
tals, is very readily soluble in water, and melts at 186—187° with 
decomposition; the vapours evolved on heating the salt impart a red 
colour to a pine-chip moistened with hydrochloric acid. 

Dibenzoylamylenenitrolamine, NH Bz-CMe,"CMe:N-OBz, prepared by 
shaking the base with potash and benzoic chloride, crystallises well 
from ethyl acetate, melts at 142—143°, and is readily soluble in ether, 
but only sparingly in cold alcohol, and insoluble in water and alkalis. 
The benzoyl derivative, NHBz-CMe,,CMe:NOH, is formed when the 
dibenzoyl derivative (5 grams) is boiled with an alcoholic solution of 
potash (0°86 gram) for an hour; it crystallises from boiling alcohol, 
melts at 184—185”, and is soluble in alkalis, but only very sparingly 
soluble in boiling water. 

Benzoylamyleneketoamine, NHBz*CMe.°COMe, is obtained when 
benzoylnitrolamine is boiled for a short time with dilute (1:19) 
sulphuric acid; it separates from alcohol in crystals, melts at 
120—121°, and is readily soluble in alcohol and ether, but only 
sparingly in cold water, and insoluble in alkalis. 

The hydrazone, NHPh’CMe,CMe:N,HPh, is deposited in yellow 
crystals, when a concentrated aqueous solution of the ketoanilide 
NHPh-CMe.*COMe, previously described (Abstr., 1888, 37), is treated 
with phenylhydrazine; it melts at 96—97°, and is insoluble in water, 
but readily soluble in ether and hot alcohol. 

Amylenenitrol-a-naphthylamine, C\H;NH*CMe.-CMe:NOH, can be 
obtained by boiling amylene nitrosate with an alcoholic solution of 
a-naphthylamine ; it separates from boiling alcohol in well-detined, 
colourless crystals, melts at 173—174°, and is readily soluble in ether, 
but only sparingly in cold alcohol, and insoluble in water. 

Amylenenitrolorthamidoquinoline, CyNH,NH-CMe,-CMe:NOH, pre- 
pared in like manner, crystallises in reddish plates, melts at 153—154°, 


and is readily soluble in ether, but only sparingly in alcohol. 
F. S. K. 


Decomposition of Amylene Nitrosate with Sodium Ethoxide. 
By O. Wautacu and P. EncEts (Annalen, 262, 339—354).—Three 
oximes having the empirical formula C;H,NO are formed when amylene 
nitrosate (32 grams) is added to a cool solution of sodium (4°6 grams) 
in absolute alcohol (120 ¢.c.) and the mixture warmed for a short 
time to complete the reaction. Water is then added, the precipitated 
oil separated, and the residual alcoholic solution submitted to distil- 
lation with steam; the distillate is saturated with sodium chloride, 
extracted with ether, the ether evaporated, and the residue mixed 
with the original oil. This product contains the three compounds, 
which are separated as follows :—The mixture is distilled with steam, 
when the a-oxime, together with small quantities of the #-compound, 
passes over first in an oily condition; the distillate is saturated with 
sodium chloride, extracted with ether, and the a-oxime isolated by 
fractional distillation under reduced pressure. After some time, 
crystals of the B-oxime begin to collect in the condenser, but, on 
further distillation, the oily distillate solidifies more slowly; at this 
stage the process is stopped and the oil in the residue is extracted with 
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ether ; on evaporating the ethereal solution, the y-oxime is obtained in 
crystals together with an oily mixture of the a- and B-compounds. 

The a-oxime crystallises in transparent, colourless plates, melts 
at 45°, boils at 83—84° (55 mm.) and is very readily soluble in ether, 
alcohol, benzene, chloroform, and light petroleum, but more sparingly 
in water; it dissolves in soda, yielding, under suitable conditions, a 
crystalline sodium derivative, and with hydrogen chloride in ethereal 
solution it gives a colourless precipitate, A vapour density deter- 
mination by V. Meyer’s method, and molecular weight determinations 
by Raoult’s and by Raoult and Beckmann’s methods, gave results 
agreeing with those required by a compound of the molecular formula 
CsHyNO. The benzoyl derivative, C;H,:-N-OBz, prepared by shaking 
an alkaline solution of the oxime with benzoic chloride, crystallises 
from dilute alcohol in lustrous needles and melts at 68—69°. The 
dibromide, C;sH,NOBr., is formed when bromine is added to a well- 
cooled glacial acetic acid solution of the oxime until a permanent 
coloration is produced; it melts at 58°, and turns green when treated 
with soda, but the colour soon disappears again. 

The ketone, C;H,O, is obtained when the oxime is heated with 
dilute sulphuric acid; it is an oil having an agreeable but rather 
pungent odour, and boils at 98—102°. It combines readily with 
bromine in ethereal or glacial acetic acid solution, and it is imme- 
diately oxidised by potassium permanganate; when treated with 
hydroxylamine, it is converted into the a-oxime (m. p. 45°). 

The §-oxime is the principal product of the action of sodium 
ethoxide on amylene nitrosate; it separates from alcohol in well- 
defined, transparent crystals, melts at 67—68°, and boils at 129—154° 
under a pressure of 25 mm., and at 120—122° under a pressure of 
11 mm.; it is insoluble in soda. Its molecular weight was de- 
termined by Raoult’s methods and its vapour density by Meyer’s 
method, employing the vapour of amyl acetate and of diphenylamine ; 
the results showed beyond doubt that the compound has the mole- 
cular formula CjoH,gN.O., but clearly indicated a dissociation of the 
molecule under the conditions of the experiment; the solid com- 
pound obtained by the condensation of the vapour of the A-oxime, 
which had been heated to the boiling point of diphenylamine, was 
found to be the a-oxime. The dibromide, C\)H;,N,0.Br2, prepared by 
treating the B-oxime with bromine in glacial acetic acid solution, 
separates from dilute alcohol in crystals melting at 102° ; when boiled 
with alcoholic potash, it loses 1 mol. of hydrogen bromide, and is con- 
verted into the bromo-derivative, C,oH,;N,O,Br, which crystallises in 
colourless prisms and melts at 87°. 

The y-oxime crystallises from alcohol in colourless needles, melts at 
111°, and is only moderately easily soluble in cold alcohol, and in- 
soluble in water and alkalis. Molecular weight determinations by 
Raoult’s method gave results agreeing with those required by a 
compound of the molecular formula C,,H,N;O;, but the complex 
molecule easily undergoes dissociation on heating, the compound 
being converted into the a-oxime. The dibromide, C,;H.,N;0;Br, 
separates from dilute alcohol in crystals and melts at 82°; when 
heated for a short time with alcoholic potash, it is converted into the 
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bromo-derivative, C\;sH.N;0;Br, which crystallises from alcohol in 
needles and melts at 102°. F. S. K. 


Condensation of Guanidine with Ethereal Salts of 3-Ketonic 
Acids. By J. Jarcrr (Annalen, 262, 365—372).—Imidomethylaracil, 
OH< Ou NH> ONE, is deposited in crystals when guanidine carb- 
onate (8 grams) is heated for four hours with an alcoholic solution 
of ethyl acetcacetate (12 grams) (compare Kohler, Ber., 19, 220). 
It crystallises in prisms, melts at 270° with decomposition, and is 
readily soluble in alkalis and hot water, but only sparingly in 
alcohol and cold water, and insoluble in ether. The hydrochloride, 
C;H,N;0,HCI, forms long, colourless crystals and melts at 295°. The 
acid sulphate, C;sH,N;0,H,SO,, crystallises in small plates and melts 
at 180°. The nitrate, C3H,;N,;0,HNO,, crystallises from warm, dilute 
nitric acid in colourless, lustrous needles, explodes at 120°, and is de- 
composed by boiling water. 

Br omimidomethyluracil, C;H,BrN;,0, is obtained when imidomethyl- 
uracil is treated with excess of anhydrous bromine; it is a yellowish 
powder, only very sparingly soluble in water, and when heated with 
concentrated ammonia at 200°, it is converted into an amido-com- 


pound which melts at 275°. 
Dibromohydroxyimidomethyluracil, NH<Go 


formed, together with the bromo-derivative aes denen ibed, when imido- 
methyluracil is suspended in water and bromine added until a 
permanent coloration is produced; it crystallises from water in 
colourless needles, melts at 160°, and is decomposed by boiling 
alcohol, being converted into bromimidomethyluracil. 

A compound of the composition (C;H,N;OMe),,HI is obtained 
when imidomethyluracil is heated with excess of methyl iodide for 
some hours at 140°, the solution evaporated, and the residue recrys- 
tallised from hot water; it melts at 212° d is decomposed by 
potassium carbonate yielding mothylimidgpitiot, C;H,N;OMe, which 
crystallises from hot water in long, lustrous prisms and melts at 312°. 
The hydrochloride, C.H,N,OMe, HCl + H,0, is a crystalline compound 
readily soluble in water. The sulphate, (C;H,Ns0Me)2,H,SQ,, is 
crystalline and melts at 270°. When methylimidomethyluracil is 
heated with a solution of barium hydroxide, it is decomposed with 


evolution of methylamine. 
Imidodimethyluracil, CMe<t0~ Se NH, can be prepared by 


heating guanidine carbonate with an alcoholic solution of ethyl 
methylacetoacetate; it separates from alcohol in spherical aggre- 
gates, melts at 320°, and is almost insoluble in water, alcohol, and 
ether. The acid sulphate, C,H,N;0,H.SO,, crystallises in small, 
colourless needles, and melts at 265°. The nitrate, CSH,.Ns;O,HNO,, 
crystallises from warm dilute nitric acid in lustrous plates melting 
at 200°. 

Imidophenyluracil, CjpH,N;O, prepared by treating guanidine carb- 
onate with ethyl benzoylacetate, is an amorphous powder ; it melts at 


OGRy CBE > CMe -OH, is 
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294°, and is insoluble in water, alcohol, and ether, but soluble in 
acids, forming salts. F. S. K. 


“Rubeanic Acid.” By O. Wattacn and G. Rernnarpt (Annalen, 
262, 354—364).—The following experiments show that the red com- 
pound (“rubeanic acid, rubeanwasserstoff”’) obtained by the com- 
bination of cyanogen and hydrogen sulphide behaves in many reactions 
as if it were dithioxamide, NH,"CS-CS:NH, (compare Ephraim, this 
vol., p. 831); the sodium derivative, on the other hand, has doubtless 
the constitution SNa‘C(NH)-C(NH)-SNa (compare Wallach, Ber., 13, 
528). 

Dibenzyldithioxamide, C;H;NH-CS:CS:-NH-C;H,, is formed, with 
evolution of ammonia, when dithioxamide (rubeanic acid) is heated 
with benzylamine in alcoholic solution, and also when dibenzyl- 
oxamide (m. p. 219°) is melted with phosphorus pentasulphide ; it 
separates from hot ethyl acetate in yellowish-red crystals, melts at 
115°, and is only sparingly soluble in warm alcohol, but more readily 
in ether. It is insoluble in aqueous, but readily soluble in alcoholic 
potash, the salt thus obtained being decomposed by carbonic an- 
hydride ; its alcoholic solution gives precipitates with lead acetate and 
mercuric chloride. 

Dimethyldithiowamide, NHMe-CS:CS:NHMe, can be prepared by 
warming dithioxamide with methylamine in dilute alcoholic solution, 
and also by treating the compound NHMe:CCl,*CCl.-NHMe (compare 
Wallach and Pirath, Ber., 12, 1063) with hydrogen sulphide; it forms 
yellow crystals, melts at 140°, and is readily soluble in alkalis, but 
only sparingly in alcohol. When boiled with benzylamine, it is con- 
verted into dibenzyldithioxamide with evolution of methylamine. 

Diethyldithioxamide, NHEt:CS*‘CS:-NHEt, prepared by analogous 
reactions, forms yellowish-red crystals, melts at 58°, and is readily 
soluble in alcohol, ether, benzene, and chloroform, but more sparingly 
in light petroleum, and almost insoluble in water; it dissolves freely 
in cold alkalis yielding compounds which are decomposed by carbonic 
anhydride. 

Diamyldithioxamide, C;Hy"NH°CS:CS:-NH-‘C;H,, prepared by 
warming dithioxamide with amylamine in alcoholic solution, crystal- 
lises in red prisms and melts at 60°. 

Isodimethyldipropyldithiowamide, SPr-C(NMe)-C(NMe):SPr, can be 
obtained by boiling dimethyldithioxamide with sodium ethoxide 
(2 mols.) and propyl chloride (2 mols.) until the separation of 
sodium chloride is at an end; it is a yellowish oil. 

Isotetrethyldithioxamide, SEt‘C(NEt)-C(NEt)-SEt, can be prepared 
from diethyldithioxamide and ethyl iodide in like manner; it is an 


oil. F. S. K. 


Isomerism of Thioaldehydes. By E. Baumann and E. Fromm 
(Ber., 24, 1419—1430; compare next abstract and p. 1050).—Form- 
aldehyde and acetone each yield only one trithio-derivative ; acet- 
aldehyde and benzaldehyde, however, yield three, as will be shown 
later (this vol., pp. 1010 and 1050). Marckwald’s y-trithioacetaldehyde 
is merely impure <-trithioacetaldehyde.. The compound at present 
termed «-trithiobenzaldehyde is in reality a polymeric derivative of 


1009 


ORGANIO CHEMISTRY. 


high molecular weight, whilst the y-trithiobenzaldehyde (m. p. 167°) 
of the authors, from its close analogy with «-trithioacetaldehyde,. 
will in future be termed the a-form. The’ trithiobenzaldehydes, on 
heating with copper, are decomposed quantitatively into cinnameng, 


but this is no proof of their having the formula CHPh<S>CHPh, 


since similarly constituted compounds, hy simple heating, are converted 
into substances of lower molecular weight. It has also been shown 
that the formation of polymeric thioaldehydes, by the action of 
hydrogen sulphide on aldehydes in aqueous solution, is not direct, 
but is preceded by the formation of mercaptans or hydroxy- 
mercaptans ; under the influence of condensing agents, these com- 
pounds then polymerise with elimination of hydrogen sulphide or 
water respectively. 

Molecular weight determinations have proved that, by the inter- 
action of hydrogen sulphide and aldehydes, in presence of hydro- 
chloric acid, trithio-derivatives are exclusively formed, and that they 
exist in two isomeric modifications, the «- or lower melting isomerides 
are obtained in largest quantity at low temperatures, and are con- 
verted into the S-modifications by the action of iodine and similar 
substances; the more stable isomerides are formed in greatest 
proportion in excess of hydrochloric acid, and crystallise with 
1 mol. benzene. 

The researches of Klinger have shown that the trithiacetic 
aldehydes are substitution products of trithioformaldehyde (trithio- 
methylene), which has the formula S< OH g> CE; the isomerism 
of the compounds is evidently geometric, and is not dependent on 
the sulphur atoms. These substances may therefore be regarded as 
affording the simplest example of isomerism, similar to that 
developed by v. Baeyer in the case of the hydrophthalic acids, and 
his system of nomenclature may be conveniently employed to 
distinguish the various modifications. 

Mono-substitution derivatives of trimethylene or trithiomethylene 
can only exist in one form ; di- and tri-substitution products may exist 
in two forms unless two substitution groups are linked to the same 
carbon atom; tetra-substituted derivatives resemble the di-substitu- 
tion products; whilst penta- and hexa-derivatives are incapable of 
occurring in geometrically different forms. The foregoing applies 
only when the substituting groups are alike; if unlike, the number of 
isomerides is considerably increased. 

The following diagrams represent the possible forms of trisubsti- 
tuted trithiomethylene; the present f-trithioaldehydes, being the 
more stable compounds are ranged in the trans- or fumaroid class. 
The carbon atoms are assumed to occupy the corners of the triangle, 
the thin lines representing methylene hydrogen, the thick ones the 
substituting groups :— 
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ae 


a-Cis- or maleinoid B-Trans- or fumaroid No isomerism. 
form. form. 


Besides the difference in physical properties, the two forms may 
further be distinguished by the fact that, on oxidation, the cis- 
compound could only yield one disulphone sulphide, whilst the trans- 
derivative should give two, corresponding with the formule 


s sO so so 
. 2 respectively. 
& 
SO, s 


The following table shows all the trithioaldehydes at present known; 
those marked * are described for the first time by the authors in the 


following papers :— 


Aldehyde. a- or cis-form. B- or trans-form. 


Acetic........+.+.+.| a-trithioacetaldehyde (m. p. | 8-trithioacetaldehyde (m. p. 
ee oe Mend 


Benzoic ......+.....| *a-trithiobenzaldehyde(m. p. | 8-trithiobenzaldehyde (m. p. 


Pt 
Paramethoxybenzoic .| *a-trithioparamethoxybenz- | *8-trithioparamethoxybenz- 
aldehyde (m. p.127°)....| aldehyde (m. p. 183°). 
Orthomethoxybenzoic. | *a-trithioethomethoxybenz- | *8-trithiorthomethoxybenz- 
aldehyde (m. p. 157°)....| aldehyde (m. p. 224°). 
Orthisobutoxybenzoice. | *a-trithioethisobutoxybenz- | *8-trithiorthisobutoxybenz- 
aldehyde (m. p. 142°)....| aldehyde (m. p. 163°). 
Cinnamic ...........| *a-trithiocinnamaldehyde *8-trithiocinnamaldehyde 
(m. p. 167°) .....eee+0+.! (m. p. 218°). 

Formic trithiomethylene (m. p. 216°). 

Acetone. ......s0006. trithioacetone (m. p. 24°). 


J. B. T. 


Trithio-derivatives of Acetaldehyde and Polymeric Thio- 
formaldehyde. By E. Baumann and E. From (Ber., 24, 1457—1469 ; 
compare preceding abstract).—Marckwald has stated that three pro- 
ducts are formed on heating thialdine thiocyanate in aqueous solu- 
tion ; these are thiacetaldehyde, y-trithiacetaldehyde, and a compound 
of the formula WEO<ocme> S. The authors have repeated this 
work, and have found that, during the decomposition of the thialdine 
salt, hydrogen sulphide is evolved. Marckwald’s thiacetaldehyde 
contains ordinary aldehyde, and may be separated by treatment with 
water, which converts the thiacetaldehyde into a hydroxymercaptan ; 
the constitution of this is uncertain, but it is undoubtedly a compli- 
cated polymeride of hydroxyethylidene mercaptan, SH-CH,°CH,-OH. 
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On treatment of this compound with concentrated hydrochloric acid, 
a-trithiacetaldehyde is formed (m. p. 101—102°), instead of the 
-derivative, and is readily purified by crystallisation from acetone. 
hiacetaldebyde, on treatment with hydrochloric acid, also yields 
a-trithiacetaldebyde, and not the y-compound as stated by Marckwald. 
An examination of the second product (see above) obtained by the 
decomposition of thialdine thiocyanate shows that it is simply impure 
z-trithiacetaldehyde ; three different preparations melted at 71—72°, 
73—74°, and 76—77°, but, after recrystallisation from acetone, they 
all melted at 101°. The impurity, although sufficient to lower the 
melting point, does not affect the analytical results. A compound 
(m. p. 75—76°) prepared by Poleck and Thiimmel by the action of 
hydrogen sulphide on vinylmercuric oxychloride in hydrochloric acid 
solution is also without doubt «-trithiacetaldehyde. 

The polymeric thioformaldehyde of Wohl isinsoluble in all menstrua, 
including naphthalene; it is not volatile with steam, decomposes on 
heating slightly above its melting point, and is oxidised with diffi- 
culty, yielding sulphuric acid and methylenedisulphonic acid. The 
trithioaldehydes of the aliphatic series are all converted on oxidation 
into disulphone sulphides or trisulphones. Wohl’s substance is 
rather to be regarded as 4 complicated polymeric compound or as # 
mixture, since different preparations melt at various temperatures 
between 175° and 186°. 

Trithiacetaldehyde is therefore proved only to exist in two forms, 
corresponding in this respect with the aromatic trithioaldehydes, 
whilst only one trithioformaldehyde is known. J. B. T. 


Dimethylacrylic Acid from Isovaleric Acid. By E. Duviturer 
(Compt. rend., 112, 1012).—In the preparation of amido-acids from 
isovaleric acid, the yield was less satisfactory than in the case of normal 
butyric or propionic acids. It was thought that this was due to the 
formation of dimethylacrylic acid, as in the action of trimethylamine 
on ethyl bromisovalerate (Abstr., 1890, 956). Preparing the amide 
in the usual manner from isovaleric acid, before liberating the amido- 
acid, the liquid was distilled; the distillate yielded an oily liquid 
scarcely soluble in water, distilling at 175—195°, absorbing bromine 
and iodine, and partially crystallising. The crystals have the compo- 
sition and properties of dimethylacrylic acid. The action of ammonia 
on normal 2-bromo-acids has not given unsaturated acids. Ammonia, 
acting on bromisobutyric acid, yields an unsaturated acid, which is 
now under investigation. W. T. 


Distillation of the Potassium Hydrogen Salts of some Acids 
of the Oxalic Series. By G. Wishar (Annalen, 262, 219—232).— 
lt has been stated by Claus (Annalen, 191, 48) that at a high tem- 
perature glutaric acid is decomposed into carbonic anhydride and 
butyric acid; the authors made a number of experiments under 
various conditions in order to ascertain whether both normal and 
isobutyric acid are formed on heating pure glutaric acid, but they 
were unable to detect the presence of either compound in the products 
of decomposition. 
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The behaviour of several potassium hydrogen salts, at a temperature 
of about 260°, was then investigated qualitatively and quantitatively, 
the dry salt being heated in a glass distilling flask in the vapour of 
amyl benzoate, and the gaseous and liquid products collected. 

Anhydrous potassium hydrogen oxalate is quickly decomposed into 
potassium oxalate, water, formic acid, carbonic oxide, and carbonic 
anhydride. 

Anhydrous potassium hydrogen malonate is also quickly decom- 
posed, the principal products being potassium acetate and carbonic 
anhydride, but a small quantity undergoes decomposition into potas- 
sium malonate, acetic acid, and carbonic anhydride. 

Potassium hydrogen succinate is much more slowly decomposed, 
yielding carbonic anhydride, an aqueous and an oily distillate, and 
non-volatile compounds. When the distillate is boiled with water, a 
very small quantity of an acid, probably propionic acid, passes over, 
together with a brown, neutral oil, which has approximately the com- 
position C,)H,,O, and a little succinic acid remains in solution. The 
non-volatile residue contains potassium succinate and one or more 
acid subtances of high molecular weight. 

One of these acids can be isolated by extracting the residue with 
boiling alcohol, evaporating the cold, filtered solution, dissolving the 
residue in sodiam carbonate, and then acidifying with hydrochloric 
acid, when it is deposited in the form of an amorphous, light- 
coloured precipitate; it is dissolved in alcohol, fractionally precipi- 
tated from the solution with light petroleum, dissolved in ammonia, 
and then reprecipitated with hydrochloric acid. It is thus obtained 
in the form of a brownish, amorphous powder, which has tlie 
composition C,,;H,)0;, is insoluble in water, and decomposes on heat- 
ing; the silver salt, C.~H:,AgO;, is a reddish-brown, jelly-like sub- 
stance. The portion of the original residue which is not dissolved by 
the boiling alcohol also contains amorphous substances of high 
molecular weight, two of which were isolated and analysed ; the one 
gave results agreeing with those required by a compound of the com- 
position C,H» O, or CoH »O,, and had an acid character; the other is 
a brown powder, insoluble in alkalis, the composition of which may 
be represented by the formula C,;H,,0;. 

Potassium hydrogen glutarate is decomposed at 260° with evolution 
of carbonic anhydride ; the distillate contains only traces of a volatile 
acid, and the residue consists of potassium glutarate and dark, acid, 
condensation products. F. 8. K. 


Ethyl Hydrogen Malonate and Ethyl Potassium Malonate. 
By G. Massot (Compt. rend., 112, 734—735).—Ethyl hydrogen malon- 
ate is obtained by adding to ethyl potassium malonate the calculated 
quantity of sulphuric acid, evaporating in a vacuum in presence of 
sulphuric acid, and extracting with ether. The ethereal solution is 
first distilled, and afterwards allowed to evaporate spontaneously. 
Ethyl hydrogen malonate is left as a slightly viscous liquid with a 
feeble, aromatic odour; sp. gr. at 0° = 1:201; refractive index at 
22°, for white light = 1°333, for D = 1°337; heat of dissolution 
+0°60 Cal.; heat of neutralisation by potash +13°45 Cal., a number 


ORGANIC CHEMISTRY. 1013 


practically the same as the heat of neutralisation of potassium 
hydrogen malonate. 

Potassium ethyl malonate is obtained in colourless lamelle, very 
soluble in water, by evaporating a solution of ethyl hydrogen malon- 
ate that has been exactly neutralised with potash. Heat of dissolution, 
—0°65, and hence C;H;EtO, liq. + KOH sol. = C,H,O,KEt sol. 
+ H,0 sol. develops + 23°6 Cal., a number practically identical with 
the heat of formation of hydrogen potassium malonate, +27°5 Cal., but 
distinctly greater than the heat of formation of normal potassium 
malonate from hydrogen potassium malonate, +20°7 Cal. 

C. H. B. 


Decomposition of Glutaric Acid and Succinic Acid by Sun- 
light in Presence of a Uranium Salt. By G. Wispar (Annalen, 
262, 232—236).—According to Seekamp (Annalen, 133, 254), an 
aqueous solution of glutaric acid undergoes decomposition in sunlight 
in presence of a uranyl salt, with formation of butyric acid and evolu- 
tion of carbonic anhydride. The authors have investigated this 
reaction more closely, and find that normal butyric acid, but no iso- 
butyric acid, is formed, with evolution of carbonic anhydride and 
small quantities of propane ; the last-named compound is produced 
by the decomposition of some of the butyric acid in presence of sun- 
light and urany! nitrate. F. S. K. 


Hydrolysis of Ethereal Salts of Polybasic Acids. By W. 
Lossen and A. Kénter (Annalen, 262, 196—219).—The following 
experiments were made with the object of ascertaining whether the 
course of hydrolysis of a mixed ethereal salt, such as methyl ethyl 
succinate, is dependent on the nature of the alcohol radicles, and also, 
whether in the case of such ethereal salts as methyl ethyl glutarate, 
of wh‘ch there exist theoretically two isomerides, the course of hydro- 
lysis is determined by the nature of the alcohol radicle, as well as by 
the structure of the molecule. 

The method of preparation of mony of the ethereal salts which 
were examined in this research has been previously described by 
Wiens (Abstr., 1890, 102}. 

When methyl ethyl succinate (45 grams, 2 mols.) is shaken with a 
solution of barium hydroxide (43 grams, 1 mol.) in water (1 litre) 
until the reaction is complete, barium succinate (15°2 grams) is formed 
by the complete hydrolysis of a portion (96 grams) of the ethereal 
salt, but an equal quantity (9°6 grams) remains undecomposed, and a 
large quantity (about 26 grams) is converted into a mixture of ethyl 
and methyl barium succinates, of which the former is present in the 
larger proportion; a quantitative examination showed that methyl 
and ethyl alcohols were liberated in the hydrolysis in the molecular 
proportion 100 : 72, approximately. 

When ethyl propyl succinate (47 grams, 2 mols.) is treated in like 
manner with a solution of barium hydroxide (38°3 grams, 1 mol.) in 
water (1 litre), about one-half of the ethereal salt is completely con- 
verted into barium succinate, the remainder being undecomposed ; 
when a more dilute solution of barium hydroxide is employed, a con- 
VOL. LX. oY 
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siderable quantity of a mixture of ethyl and propyl bariam succinate 
is also formed. 

It has been observed by Salomon (Ber., 8, 1508) that methyl 
potassium oxalate is formed on treating ethyl oxalate with a methyl 
alcoholic solution of potassium methoxide; the authors find that an 
analogous reaction takes place in the case of other oxalates. Propyl 
oxalate, for example, is converted into methyl potassium oxalate by 
an anhydrous methyl alcoholic solution of potassium methoxide, and 
into ethyl potassium oxalate by an ethyl alcoholic solution of potas- 
sium ethoxide. When ethyl oxalate is treated with a solution of 
potassium propoxide in propyl alcohol, propyl potassium oxalate is 
formed ; methyl oxalate is converted into ethyl potassium oxalate by 
an alcoholic solution of potassium ethoxide, and when treated with a 
solation of potassium in propyl alcohol, 1t yields propyl potassium 
oxalate. Such reactions as these, taking place as they do in presence 
of excess of a particular alcoho!, may “be modified considerably by 
changing the conditions, as is shown by the following facts :—(1.) 
When propyl oxalate is treated with a methyl alcoholic solution of 
potassiam methoxide mixed with three volumes of propyl alcohol, a 
mixture of methyl and propy! potassium oxalate is deposited. (2.) On 
treating a mixture of propyl alcoho! and propyl oxalate with an 
alcoholic solution of potassium ethoxide, both propyl and ethyl potas- 
sium oxalat«s are formed ; if, on the other hand, a mixture of methyl 
alcohol and methyl oxalate is treated with a solution of potassinm 
propoxide in propyl alcohol, methy! potassium oxalate is deposited in 
an almost pure condition. (3.) When excess of ethyl oxalate is 
treated with a small quantity of a methyl alcoholic solution of 
potassium methoxide, the principal product is ethyl potassium 
oxalate. 

When ethyl oxalate is treated with anhydrous potassium ethoxide, 
a small quantity of a liquid, having the properties of ethyl ether, 
is obtained; it would seem therefore that the formation of the alkyl 
potassium oxalate in the reactions described above may be expressed 
by the equation C,0,Et, + KOEt = C,0O,EtK + Et,0. 

When ethyl propyl oxalate is treated with phosphorus penta- 
chloride, both ethyl chloride and propyl chloride are evolved, and 
there remains a mixture of the chlorides of ethyl hydrogen and 
propyl hydrogen oxalate. 

Methyl carbonate is decomposed by an alcoholic solution of potas- 
sium ethoxide, yielding a mixture of methyl and ethyl potassium 
carbonates; under the same conditions, ethyl glutarate yields small 
quantities of ethyl potassium glutarate, and a large quantity of potas- 
sinm glutarate; when methyl glutarate is treated with barium meth- 
oxide, barium glutarate is formed in large quantities, together with 
the barium methy] salt, 

Ethyl dihydrogen phosphate can be obtained by decomposing the 
harium ethyl! salt, BaktPO, + 6H,0, with the theoretical quantity of 
dilute sulphuric acid, and evaporating the filtered solution; it is a 
very deliquescent, readily fusible, crystalline compound. 

Barium diethyl phosphate is easily prepared by decomposing triethyl 
phosphate with an aqueous solution of barium hydroxide, and evapo- 
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rating the filtered solution; the free acid could not b> obtained in 
crystals, but the silver salt, AgEt,PO,, crystallises in needles. 

Methyl silver phosphate is a colourless, crystalline compound spar- 
ingly soluble in water. 

Barium dimethyl phosphate, (Me,PO,),Ba, prepared from the tri- 

methyl salt, is readily soluble in water, but is precipitated from the 
solution on the addition of alcohol; the corresponding silver salt, 
AgMe,PO,, crystallises from water, in which it is readily soluble, in 
lates. 
} Dibenzyl hydrogen phosphate, (C,H;),HPO,, can be prepared by 
shaking tribenzyl phosphate with hot, very concentrated potash, and 
decomposing the potassium salt obtained in this way with hydro- 
chloric acid; it erystallises in needles or prisms, melis at 78—79°, 
and is readily soluble in alcohol and ether, but only sparingly in 
water. The calcium salt, [(C,;H;}.PO,],Ca + 6H.O, and the barium 
salt are crystalline, and soluble in hot water, bat the silver salt is 
only sparingly soluble. The normal salts of dibenzyl hydrogen phos- 
phate are very stable; potassiam dibenzyl phosphate, for example, is 
not decomposed even on prolonged heating with excess of concen- 
trated potash. 

Tribenzyl phosphate, (C;H;);PO,, is prepared by warming silver 
phosphate with an ethereal solution of benzyl chloride; it forms large, 
prismatic crystals, melts at 64°, and is soluble in the ordinary organic 
solvents, but insoluble in water. 

Ethyl dimethyl phosphate, EtMe,PO,, can be obtained by treating 
ethyl disilver phosphate with methyl iodide, or by treating silver 
dimethyl] phosphate with ethyl iodide ; it boils at 203°3°, and its specific 
gravity is 1:1752 at 0°. On hydrolysis with an aqueous solution of 
barium hydroxide, it is easily converted into barium ethyl metiyl 
phosphate with liberation of methv! alcohol; ethyl methyl hydrogen 
phosphate is, however, a very stable compound, and is not decomposed 
by bases, so that it would seem from these facts that one of the alkyl 
groups in the normal ethereal salts is combined differently to the 
others, 

Methyl diethyl phosphate, MeEt,PO,, prepared from methyl] disilver 
phosphate, or trom silver diethyl phosphate, is a colourless liquid of 
sp. gr. 1°1282 at 0°, and boils at 208 2° under a pressure of 759°7 mm. ; 
on hydrolysis with a solution of barium hydroxide, it yields methyl 
ethyl barium phosphate. 

Methyl dibenzyl phosphate, Me(C;H,).PO,, is formed when an 
ethereal solution of benzyl chloride is warmed with methyl disilver 
phosphate, and when silver dibenzy! phosphate is treated with methyl 
iodide ; it is a brownish oil of sp. gr. 1°20U5 at 0°, and cannot be dis- 
tilled. It is much more difficult to hydrolyse than the ethereal salts 
described above, but when shaken with hot, very concentrated potash, 
it is converted into potassium dibenzyl phosphate. F. 8. K. 


Symmetrical Dimethylglutaric Acid and Trimethylsuccinic 
Acid. By K. Auwers and K. Kipner (Ber., 24, 1923—1937).—The 
authors have determined the nature of tie acid obtained by the action 


vf a-bromisobutyric acid on ethyl sodium methylmalonate and hydro- 
3 y 2 
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lysis of the prodact by boiling with acids, concerning which acid many 
different opinions have been put forward. They find that this acid is 
identical with the symmetrical dimethylglutaric acid (m. p. 102—-104°) 
which Zelinsky (Abstr., 1890, 132) has prepared from ethyl a-cyano- 
propionate and methylene iodide. They have prepared some quantity 
of the acid from a-bromisobutyric acid and ethyl sodium methyl- 
malonate. It melts at 102—i03°, yields an anhydride melting at 95°, 
and the latter, when boiled with water, is converted to an acid which 
melts at 127°5—128°. Both these acids yield the same anhydride. 
By heating the acid melting at 127—128° with hydrochloric acid at 
200°, it is converted into the acid melting at 102—103°. These 
results leave no doubt that the acid is dimethylglutaric acid. Auwers 
and Jackson (Abstr., 1890, 1098) have put forward an explanation of 
the above reaction. They assume that in the presence of an alcoholic 
alkaline solution, the a-bromisobutyric acid is converted into methyl- 
acrvlic acid, and that the latter condenses with the ethyl sodium 
methylmalonate to yield a product which, on hydrolysis, gives di- 
methylglutaric acid. The authors have obtained dimethylglutaric 
acid from methylacrylic acid. An analogous reaction takes place 
between ethereal salts of crotonic avid and ethyl sodium malonate 
when f-methylglutaric acid is formed instead of ethylsuccinic acid. 

Symmetrical dimethylglutaric acid (m. p. 102—103°) is best pre- 
pared as follows :—Ethyl a-bromisobutyrate (195 grams) is warmed 
on the water-bath and added to a hot, alcoholic solution of ethyl 
methylmalonate (170 grams) and sodium (22°5 grams); a brisk 
reaction takes place; the mixture is digested on the water-bath for 
five hours, and the alcohol distilled off. The ethyl tricarboxylate so 
obtained is hydrolysed by heating with concentrated hydrochloric 
acid (? vol.) and water ({ vol.). On cooling, the acid separates in 
pure white, prismatic crystals, and is purified by crystallisation from 
benzene, and finally by dissolution in chloroform and fractional pre- 
cipitation with light petroleum. It melts at 102—103°, crystallises 
in small, shining prisms, and is easily soluble in water, chloroform, 
ether, alcohol, and acetic acid, sparingly in cold benzene, and insoluble 
in light petroleum. ‘The anhydride is obtained by digesting the acid 
with acetic chloride on the water-bath, or by heating it in a sealed 
tube with acetic chloride at 100°. It crystallises from light petroleum 
in feathery needles, and melts at 95°. When the acid is heated for 
some time at 2U0° and the product distilled, washed with soda, and 
crystallised from petroleum, a substance is obtained which melts at 
82—§3°; this the authors believe is a mixture of the anhydrides of 
the two isomeric dimethylglutaric acids. 

Dimethylglutaric acid (m. p. 127°5—128") is obtained by boiling 
the above anhydride (m. p. 95°) with a little water. It crystallises 
in long, lustrous needles, melts at 127-5—128°, and is crystallograph- 
ically identical with Zelinsky’s high-melting dimethylyglutaric acid. 
When heated with acetic chloride, it yields the same anhydride as the 
low-melting acid, and when heated with concentrated hydrochloric 
acid for 18 hours at 200°, it is converted into the low-melting acid. 

The above acids have also been prepared from methylacrylic acid. 

Ethyl methylacrylate is prepared by digesting silver methylacrylate, 
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ether, and ethyl iodide for six hours in a reflux apparatus, and is 
purified by fractional distillation. It boils at 115—120°, and has a 
strong, pleasant odour. Dimethylglutaric acid (m. p. 102—103°) is 
obtained when ethyl methylacrylate (15 grams) is added to a warm 
solution of ethyl methylmalonate (23 grams) and sodium (3 grams) 
in absolute alcohol, and the mixture heated for five hours on the 
water-bath. The product is purified by fractional distillation, and 
hydrolysed with hydrochloric acid. E. C. R. 


Methyl Methylcyanosuccinate; Methyl Methylethenyltri- 
carboxylate. By L. Barruk (Compt. rend., 112, 1013—1015).—In 
a previous communication, it has been shown that methyl cyano- 
succinate is obtained by treating methyl] sodiocyanacetate with methyl 
monochloracetate (this vol., p. 4). This substance reacts readily, 
and it is easy to prepare its substitution derivatives. 

Methyl methylcyanosuccinate, COOMe*CMe(CN)-CH,COOMe, is 
prepared by dissolving 20 grams of methyl cyanosuccinate in 60 grams 
of methyl alcohol and adding a solution of 238 grams of sodium in 
100 grams of methy! alcohol; to this mixture is added 16°6 grams 
of methyl] iodide rectified at 43°, and the whole is heated on a water- 
bath in a reflux apparatus for five hours. The temperature should 
be kept at from 70—75°. The precipitated sodium iodide is filtered 
off, and the alcohol separated by distillation. A reddish oil is pre- 
cipitated from the residue by water and taken up by ether. The 
ethereal solution, dried by calcium chloride, is then distilled on the 
water-bath, and finally, under reduced pressure, on the oil-bath, when 
the methyl salt passes over at 195—20v° (60 mm.) as an oily, colour- 
less liquid. The same compound is formed in attempting to produce 
ethyl methyleyanosuccinate, if methyl alcohol be employed as the 
solvent. The author has not succeeded in obtaining methyl ethyl 
cyanosuccinate. 

Methyl methylethenyltricarborylate, COOMe-CH,-CMe(COOMe)..— 
The above compound has been saponified by treatment with methyl 
alcohol saturated with hydrochloric acid, in sealed tubes at 75°, for 
one or two hours. The reaction does not take place in the cold, even 
aftera long time. The liquid is evaporated on the water-bath, and 
then washed with sodium carbonate solution. The oily substance 
precipitated is taken up with ether, dried by calcium chloride, ana 
distilled nnder reduced pressure. ‘The greater part of the product 
distils, over at 217° under 0°05 atmos. pressure. The properties of 
methy! cyanosuccinate and its substitution derivatives resemble those 
of ethyl cyanosuccinate and its derivatives. Other new compounds 
obtained with ethereal cyanacetates and cyanosuccinates will be 
described in a succeeding communication, W. T. 


Isomeric Pimelic Acid from Amylene Bromide. By C. Heit 
(Ber., 24, 1389—1399).—Amyle ie bromide is boiled for 70 hours with 
an alcoholic solution of potassium cyanide; the product is hydro- 
lysed, and the resulting acid crystallised from petroleum ; it melts at 
104°. During the purification a viscid liquid is obtained in smal] 
quantity, which Bauer and Schuler supposed to be an isomeric 
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amorphous pimelic acid, but which crystallises on exposure in thin 
films, and proves to be identical with the chief product. The yield 
is 5 grams from 2 kilos. of amylene bromide. The salts are generally 
crystalline ; the anhydrous nickel salt is yellow ; two greenish-yellow 
salts are also formed, containing 1 mol. H,O and 24 mols. H,0 respec- 
tively. On heating the acid at 135°, water is eliminated. and the 
anhydride is obtained ; it is a viscid liquid, boiling above 200° with- 
out decomposition. Acetic acid is the sole oxidation product of the 
acid. It is probable that this acid is unsymmetrical ethy!methbyl- 
succinic acid, and that its formation is due to the presence of a little 
ethylmethylethylene bromide in the amylene bromide, the bulk of 
which certainly consisted of trimethylethylene bromide, since the 
amylene employed for its preparation boiled at 35—38°; this would 
account for the exceedingly small yield. The absence of propionic 
acid in the oxidation products of the acid was the chief reason for the 
author's previously suggesting that it might be trimethylsuccinic acid. 

The paper closes with some observations in reply to a recent a 
of Zelinsky and Besredka (this vol., p. 669). J. 


Preparation of Glyceryl Pyruvate. By C. Borrincer 
(Aunalen, 263, 246—247).—Glyceryl pyruvate, previously known as 
pyruvin or glycuvic acid, can be very easily prepared by heating 
tinely-divided potassium hydrogen sulphate (5 grams) with pyruvic 
acid (2°5 c.c.) and glycerol (2°5 e.c.) for a short time over a sma] 
flame. The product is extracted with ether, the extract evaporatec, 
and the thick, colourless syrup obtained in this way agitated with au 


equal volume of water, when pure glyceryl pyruvate is quickly deposited 
in lustrous plates. The portion insoluble in ether is extracted with 
boiling alcohol, the solution concentrated ‘by evaporation, mixed with 
water, and extracted with-ether; the residue obtained on evaporating 
the ether is then treated with an equal volume of water, when a 


second crop of crystals of glyceryl pyruvate is obtained. 
F. S. K. 

Constitution of Aqueous Solutions of Tartaric Acid. By 
ArGnan (Compt. rend., 112, 951—953).—The results of Biot’s observa- 
tions on the rotatory power of aqueous solutions of tartaric acid may 
be explained on the assumption either that tartaric acid forms in 
solution a definite hydrate, which exists in a partially dissociated cor- 
dition, or that the physical molecule is double the chemical moleculr, 
but is likewise partially dissociated in solution. H the first assump- 
tion is true, Biot’s results show that the proportion of tartaric acid 
which combines in a fixed ratio with » molecules-‘of water in the form 
of non-dissociated hydrate is equal to the proportion of water in the 
svlation, and in this case the osmotic gina will be 


= RT 
“ 6” 

In the second case, the results show that the proportion of the 
compound (C,H,O,)2 dissociated by dissolution is equal to the pro- 
portion of the solvent in the liquid examined ; or, the weight of the 
active compound (C,H,O,) dissociated by dissolution is equal to the 
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product of the weight of the solvent by the concentration ¢ of the solu- 
tion, and the osmotic pressure will be ' 


A solution of tartaric acid containing 49°47 grams per kilogram 
(sp. gr. = 102241) is isotonic with a solution of sugar containing 
112°47 grams per litre, and hence tartaric acid exists in solution in 
the form of the polymeride, (C,H,0,)2, which is partially dissociated, 
in accordance with the law already stated. C. H. B. 


Combinations of Tartaric Acid and Potash, or Soda, in 
Solution. By Aricnan (Compt. rend., 112, 1009—1011).—From the 
observation of the rotation of the plane of polarisation w, given by a 
column of solution of length /, the quantity [w] = Mw/P/é, where 
M = mass of solution containing a weight P of the active substance, 
6 = the specific gravity of the solution. was calculated by Biot fur solu- 
tions containing tartaric acid mixed with various amounts of potasa 
or soda respectively. He found the values of [w] obtained to be re- 
presented graphically by an equilateral hyperbola, and concluded 
that combinations were formed in the solutions examined in con- 
tinuously varying quantities (Mém. Inst. France, 16). 

According to the author’s theory, the line representing the values 
of [w] should consist of ares of curves crossing in angular points. To 
verily this conjecture, a series of observations have been taken suffi- 
ciently numerous to afford many more points than Biot obtained. 
The solutions used contained 150 grams, or one molecular weight of 
tartaric acid, with a proportion of soda varying from 0 to 22/5 of an 
equivalent in a mass M = 4000 grams. 

As tartaric acid forms, with potash and soda, Ist, an acid tartrate, 
2nd, a normal tartrate, two angular points could be predicted; the 
author finds, on plotting out his results with weights of soda along w 
as abscissee— 

(1.) For varying quantities of soda from 0 to 1 equivalent, [w] is 
represented by a curve which departs but little from a right line, and 
is convex towards the axis of #. 

(2.) Between 1 and 2 equivalents, [w] is represented by a right 
line, cutting the first are of the curve at an open angle. This angular 
point indicates the formation of sodiam hydrogen tartrate, as pre- 
dicted. 

(3.) From 2 to 3 equivalents, the curve is of different character, 
and clearly cuts the preceding at the point corresponding with the 
formaticn of the normal tartrate. This are shows that [w] attains a 
maximum value at about 11/5 equivalents of soda, and then decreases 
slowly. 

(4) At 3 equivalents, a third angular point occurs, indicating that 
further combination of the soda and tartaric acid takes place, then 
[w! again increases slightly, and tinally decreases slowly, apparently 
to a limiting value. 

The existence of a third compound might have been foreseen, as 
Berthelot found the third equivalent of soda, added to tartaric acid, 
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liberated 0°3 Cal. It is probably a true alcoholate, and from the 
author’s observations partially dissociates in solution. W. T. 


Formation of Inactive Tartaric Acid by the Oxidation of 
Phenol with Potassium Permanganate. By O. Dorsyer (Ber, 
24, 1753—1757).—Kekulé and Anschiitz have shown that when 
fumaric acid is oxidised with potassium permanganate, racemic acid is 
formed, whilst maleic acid yields inactive tartaric acid under the 
same circumstances. It would, therefore, appear that the carbon 
chain in inactive tartaric acid has the same stereochemical structure 
as that of maleic acid, and as, further, the chain ?;CH-CH:CH’CH:’, 
which exists in benzene, according to Kekulé’s configuration, stands 
in stereochemical relation to the generally accepted formula for maleic 
acid, it was to be expected that inactive tartaric acid would be formed 
by oxidising benzene with alkaline potassium permanganate; experi- 
ments proved, however, that the two are almost without action, and 
the author, therefore, substituted phenol for benzene with the follow- 
ing results:—Phenol (10 grams) is neutralised with a solution of 
sodium hydroxide, and the solution diluted with water to 1 litre; it is 
then cooled to 0—3°, and potassium permanganate (40 grams), in 
water (3 litres), gradually added. After several hours, the mixture 
is filtered from manganese dioxide; on adding an excess of hydro- 
chloric acid to the filtrates from several experiments, and concentrat- 
ing, ® brownish-yellow, amorphous substance separates, which is 
filtered off. On treating the hot filtrate with calcium carbonate, and 
subsequently reacidifying with acetic acid, calcium oxalate remains un- 
dissolved, and the calcium salt of inactive tartaric acid separates from 
the filtrate; it is purified by dissolving in very dilute hydrochloric 
acid, adding ammonia, and then an excess of hot acetic acid ; 90 grams 
of phenol yield calcium tartrate (9 grams), and oxalate (24 grams), 
besides carbonic anhydride. The production of inactive tartaric acid 
from phenol is, therefore, best explained by Kekulé’s benzene formula, 
and the last-mentioned chemist has already shown (Abstr., 1884, 
41) that tetrahydroxysuccinie acid is obtained by the oxidation of 
catechol with nitrous acid. Experiments are in progress with other 
benzene derivatives, A. R. lL, 


Substitution of Halogens in Aromatic Hydrocarbons. By 
G. Errera (Gazzetta, 21, 1U3—110).—The author compares the 
results previously obtained by himself (Abstr., 1887, 1103) with 
Srpek’s conclusions (this vol., p. 44) as to the constitution of the 
products of the bromination of benzy] chloride, and of the chlorina- 
tion of parabromotoluene. The author maintains that the solid 
products consist mainly of a mixture of chloride and bromide of para- 
bromobenzyl, and contain no chlorine in the nucleus. 


S. B. A. A. 


Action of Chromyl Dichloride on Cymene. By G. Errera 
(Guzzetta, 21, 76—94).—Paramethylhydratropaldehyde, 


C.H,Me-CHMe-CHO [1 : 4], 


prepared by the action of chromyl dichloride on cymene (Abstr., 


he 
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1884, 1342) and parified by combination with sodinm hydrogen 
sulphite, is a liquid which boils at 233—234° aud, according to the 
anthor, does not crystallise even after several mouths exposure to the 
air. The aldoxime, CSHsMe‘CHMe-CH:NOH, is a heavy, colourless, 
uncrystallisable liquid insoluble in water. 

Paramethylhydratroponitrile, C;HyMe‘CHMe:CN, is readily obtained 
by the action of acetic anhydride on the aldoxime. It is a light, 
colourless liquid with a pleasant odour; it boils at 246°5—247°5° and 
is insoluble in water. 

Paramethylhydratropic acid, prepared by Miller and Rohde (Abstr., 
1890, 978) by the direct oxidation of the aldehyde, may also be ob- 
tained by boiling the preceding compound with aqueous potash. It 
melts at 40—41°, boils at about 280°, and yields a barium salt very 
soluble in water. 

a-Methylhomoterephthalic acid, COOH-C,H,CHMe-COOH, is formed, 
together with terephthalic acid, when parametliylhydratropic acid is 
oxidised in alkaline solution with potassium permaganate. When 
pure, it crystallises in colourless, silvery plates, melts at 222—223°, 
dissolves sparingly in water and more freely in alcohol, but is insolu- 
ble in benzene and light petroleum. The barium salt is very soluble 
in water; the lJeud salt is almost insoluble; the methyl derivative, 
CjHgO,Mez, is a liquid insoluble in water and has a pleasant odour 
resembling methyl paratoluate. The amide, 


CON H,C,H,CHMe:CON H,, 


crystallises in brilliant plates, melts at 227—229°, dissolves readily in 
boiling water and alcohol, but is sparingly soinble in the cold. 

Paramethylhydratropyl alcohol, CsH,Me‘CHMe-CH,OH [1 : 4], is 
obtained by reducing a dilute alcoholic solution of the aldehyde with 
sodium amalgam. It is a light liquid with a pleasant odour, boiling 
at 239° and very sparingly soluble in water. The acetate is a colour- 
less liquid with a fruity odour, which boils at 242—244° and is 
insoluble in water. The chluride, CsH;Me‘CHMe'CH,Cl, boils at 
22° with partial decomposition, and is also insoluble in water. 

8-Paratolylpropylene, CsHyMe-‘CMe:CH, prepared by boiling the 
preceding compound with alcoholic potash, is a light, colourless, aro- 
matic liquid which boils at 198—200° and is insoluble in water. It 
yields a liquid uncrystallisable alditive compound with bromine, 
but, unlike a-paratolylpropylene, C,H,Me‘CH:CHMe (Abstr., 1885, 
54 and 772), it does not yield a solid polymeride on contact with 
calcium chloride. 

The product of the action of chromyl chloride on cymene contains, 
besides paramethyliydratropaldehyde, a mixture of substances which 
do not combine with sodium hydrogen sulphite, and ftom which by 
repeated crystallisation, a compound identical with paratolylmethyl- 
ketone, CsH,Me‘COMe (Abstr, 1882, 970), may be isolated. The 
metanitro-derivative of this ketone [COMe: NO,: Me =1:3: 4}, 
obtained by dissolving it in strongly cooled nitric acid (sp. gr. = 1°51), 
crystallises in long, yellow needles when pure, melts at 61°, and 
dissolves freely in aleohol. It combines with phenylhydrazine, and 
the product crystallises from alcuvhol iu garnet-red prisms having @ 
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composition corresponding with the formula NO,°C,H;Me-C Me:N.HPh. 
On oxidation with nitric acid, the nitroketone yields metanitropara- 
toluic acid. S. B. A. A. 


Synthesis of Parapropyltoluene and Parisopropyltoluene. 
By A. Téut (Ber., 24, 1649—1653).—The author has repeated some 
of Widman’s work on parapropyltvluene (this vol.. p.686) in the hope 
of reconciling tle differences between his results and the earlier ones 
of Jacobsen. Parapropyltoluene from parabromotuluene and propyl 
bromide yields two barium salts; the yield of hydrocarbon is 32 per 
cent. Widman’s conclusions are thus confirmed. 

Parapropyltoluene from parabromotoluene and propyl iodide is 
identical with the preceding compound, and bvils at 183—184°, 
instead of 175—176° as stated by Jacobsen; the yield is nearly 8 per 
cent. The purification of the hydrocarbon is a matter of extreme 
difficulty, and this probably accounts for Jacubsen’s error in regard 
to the barium salphonate. 

Parisopropyltoluene from parabromisopropylbenzene and methyl 
iodide agrees in its properties with Widman’s description. 

& B.S. 

Paradipropylbenzene. By M. Fiver (Gazzetta, 21, 22—28).— 
Paradipropylbenzene is best prepared by the action of metallic sodium 
on a mixture of parabromopropylbenzene and propyl bromide in 
ethereal solution in a manner analogous to that employed for the 
preparation of propylisopropylhenzene (see next abstract). The 
yield is 60 per cent. It boils at 220—221° (mercury column in the 
vapour) under a pressure of 745 mm. By oxidising paradipropy]l- 
benzene with dilute nitric acid, Korner (Abstr., 1883, 321) found that 
parapropylbenzoic acid is formed. In addition to this acid, the author 
has isolated from the products of oxidation terephthalic acid, an 
azotised compound which melts at 172° and crystallises from alcohul 
in slender, yellowish needles, and a small quantity of a substance 
melting at 79°. 

Linitrod:bromoparadipropylbenzene crystallises from light petro'eum 
in colourless or pale-yellowish, oblique prisms, melts at 145°, and 
dissolves freely in benzene, chloroform, and carbon bisulphide, 
moderately in ether, and sparingly in alcohol. 

a-Diparapropylbenzenesulphonic acid was the only sulphonic acid 
isolated by Korner (loc. cit.) from diparapropylbenzene; the 
barium salt appears to contain 1 mol. H,O; the maynesium salt 
(CyH,,80;).Mg,7H,0, crystallises in long plates or tabular prisms, and 
dissolves readily in boiling water; the zinc salt (C,.H,,SO;).Zn,8H,0, 
resembles the magnesium salt. The amide already prepared by 
Remsen and Keiser (Abstr., 1884, 457) crystallises from carbon 
bisulphide in brilliant, well-defined rhom!ohedra. 

B-Diparapropylbenzenesulphonic acid.—Small quantities of this acid 
are obtained in the preparation of the a-acid, and may be separated 
from it by taking advantage of the greater solubility of the A-lead 
salt. The amide crystallises from carbon bisulphide in orthogonal, 
nacreous plates, melts at 1U6—107°, dissolves readily in alcobol, ether; 
&c., but not at all in water. 
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The corresponding sulphonic salts of dipropylbenzene and of propyl- 


isopropylbenzene exhibit very marked analegies to ge i and 
. A. A. 


are probably isomeric. 


Parapropylisopropylbenzene. By M. Fitett (Gazzetta, 21,4—22). 
—Paterno and Spica (this Journal, 1877, i, 77; Abstr., 1878, 296) first 
prepared isopropylpropylbenzene by the action of zinc ethyl on cumyl 
chloride. It is, however, more readily obtained in quantity by gently 
warming a mixture of dry ether (50 grams), metallic sodium (9 grams), 
parabromocumene (25 grams), and propyl bromide (31 grams). The 
reaction is sluggish at first, but soon becomes violent, and must be 
moderated ‘by cooling with ice-cold water if necessary; it is com- 
pleted in a few hours. The mass is then heated on the water-bath 
for some time, allowed to cool, sodium (3 grams) and propyl bromide 
(8 grams) added, the whole heated in a reflux apparatus tor #£ couple 
of hours and fractionated. The yield is 59 per cent. The purited 
product boils at 213°5 to 215°5 (mercury column in the vapour) at 
wu pressure of 745 mm. On oxidising parapropylisopropylbenzene 
with dilute nitric acid, the products cousist of parapropy] benzoic acid 
crystallising in white, flattened needles melting at 159° 5—14v°, and 
impure terephthalic acid yielding on purification the characteristic 
methyl ether melting at 139—14v°; but homoterephthalic acid does 
uot appear to be formed, as stated by Paterno and Spica. 

Mononitropropylisopropylbenzene, Cy,H,,NO,.—A yellow, oily com- 
pound of tne above composition, rather heavier than water and decom- 
posed on distillation, is obtained by treating the hydrocarbon with nitric 
acid (sp. gr. = 1°48), the whole being .well cooled. The product is, 
however, « mixture of two isomeric compounds, as on reduction with 
ammonium sulphide, two amedo-derivatives are obtained ; one of these 
boils at 26V—265‘, and yields an acetyl derivative crystallising in 
slender needles and melting at 70—71°; the other is formed in less 
quantity, boils between 240° and 260°, and yields an acetyl derivative 
which crystallises in micaceous plates and melts at 87—»8°. The 
dinitro-derivative, CyHy(NO,)., is a yellow, oily compound heavier 
than water, and decompvses on distillation. ‘The monobromo-deriva- 
tive, Cy.H,,Br, is a heavy, colourless liquid which boils at 265° 
(mercury column in the vapour) at a pressure of 7386 mm. It 
probably has the constitution C,H;BrPr¢r 1 [ Br: Pr: Pr® = 1:2:5), 
since one of its products of oxidation is metabromucumic acid. On 
oxidising the bromo-derivative with dilute nitric acid, the products 
consist of ortho- and meta-parapropylbeuzoic acids. On prolonging 
the oxidation for 25 hours, these acids are part.ally converted into 
metabromocumic acid. 

Orthobrumoparapropylbenzoie acid, C,H;BrPr-COOH, crystallises 
when pure from light petroleum in jong needles melting at 
130—130°5° ; on reduction with sudium, it yields parapropylbenzoic 
acid. The metabrumo-acid crystallises from dilute alcohol in minute 
rhomboidal plates, but separates in an oily form from concentrated 
solutions. It melts at l1O8—109° and dissolves in all ordinary solvents 
except water. On reduction with sodium amalgam, parapropyl- 
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benzoic acid is formed together with a small quantity of a product 
melting at 291—292°. 

Dibromoprupylisopropylbenzene, C2H Br, obtained by brominating 
the hydrocarbon in presence of iodine, is a heavy, colourless liquid 
which decomposes on distillation, and does not solidify in a mixture 
of ice and salt. Dinitrodibromopropylisopropylbenzene, C,.H,,Br{NO,)., 
crystallises from light petroleum in tufts of slender, colourless or 
vellowish needles, melts at 124—125°, and dissolves freely in benzene, 
chloroform, carbon bisulphide, ether, and alcohol. 

a-Propylisopropylbenzenesulphonic Acid.—On sulphonating propy]- 
isopropylvenzene, a mixture of the a- and B-sulphonic acids is obtained 
and is separated into its constituents by fractionally dissolving the 
mixed magnesium salts in boiling water. The a-acid is a white, 
crystalline, deliquescent compound which melts at 74° and dissolves 
in alcohol, ether, and benzene. The sodium salt, afr gi 
crystallises in large plates very soluble in water; the lead salt, 
(Ci2HSO3)2Pb, HO, crystallises from boiling water in tufts of needles 
or in nodules; the bariwm salt, (CHO, )2Ba,H,O, forms thin 
needles ; the magnesium salt, (C\.H,;SO;).Mg, 7H.O, cry stollices from 
an aqueous solution in long, nacreous plates or tubular prisms, dis- 
solves readily in boiling water but only very sparingly iu the cold; 
the zine salt, (C,,H,,SO;).Zn,8H,O, crystallises in elongated plates. 
The acid chluride, obtained by the action of phosphoric chloride on the 
dry sodium salt, is a yellowish liquid. The amide, C,.H,,SO,NH,, 
obtained by the action of gaseous ammonia on an ethereal solution of 
the chloride, crystallises from light petroleum in needles, melts at 
tirst at 93—94", but after melting and resolidifying, the melting point 
falls to 79—80°. It dissolves readily in alcohol, ether, chlorotorm, 
and benzene, but is in-olubie- in cold water. The anilide, 
C,.H,;SO,NHPh, forms nodular masses, melts at 107—109°, and 
dissolves in alcohol, chloroform, carbon bisulphide, and benzene, but 
not in water. 

B-Propylisopropylbenzenesulphonic Acid. — The maguesium salt, 
(C,.H,,;S03).Mg,6H,O, forms crystalliue tufts and is readily soluble in 
cold water. ‘The amide crystaliises from carbon bisulphide in nacreous 
plates, melts at 100—101°, and is freely soluble in alcohol, ether, &c., 
but is insoluble in cold water. S. B. A. A. 


Reactions of Sodium Alkyloxides and Phenoxides with 
Tr.bromodinitrobenzene and vy mir rene ee By 
C. L. Jackson and W. H. Warren (Amer. Chem. J., 13, 164—193; 
compare Abstr., 1889, 781; 1890, 377, 497, 772, 982, 983) —These 
reactions take place in four different ways :—(1.) A simple replace- 
ment of each atom of bromine by the radicle of the alkyloxide or 
phenoxide. (2.) The replacement of two atoms of bromine by two 
of the radicle of the alkyloxide or phenoxide, the third atom of 
bromine remaining unaltered. (3.) The replacement of two atoms 
of bromine by the radicle and the third by hydrogen. (4) The re- 
placement of one, two, or, perhaps, three of the nitro-groups by the 
radicle, the three bromine atoms remainirg unaffected. 

The authors regard their data as affording insufficient ground for 
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theoretical explanation; they point out that in case (4) the reaction 
is contrary to Laubenheimer’s rule that a nitro-group is removed 
only when it is in the orthe-position to another nitro-group (Ber., 9, 
766, 1828; this Journal, 1876, ii, 294; 1877, i, 594). 

Diethylbromodinitroresorcinal, C5H Br{OEt).(NO,),, is the product of 
the action of sodium ethoxide on tribromodinitrobenzene (m. p. 192°) 
in the cold ; full details of its preparation are given. It crystallises 
from alcohol in rather thick, flattened, yellowish-white needles, and 
from benzene in long, slender, efflorescent prisms; it melts at 184”, 
and is slightly soluble in alcohol, methyl alcohol, hot water, ether, and 
glacial acetic acid, freely soluble in acetone, less freely in benzene 
and chloroform, nearly insoluble in carbon bisulphide, and quite so 
in light petroleum. Hot and cold acids are without action on it. 
During its preparation a semi-liquid bye-product was obtained, but 
this proved of uncert»in composition. 

Diethyldinitroresorcinol, C.H,(OEt),(NO-.)2, isomeric with Aron- 
heim’s compound (m. p. 75°, Abstr., 1879, 465) is formed when sodium 
ethoxide, dissolved in benzene, is heated with tribromodinitrobenzene 
(m. p. 192°) in alcohol. It crystallises in long, slender needles or 
flattened prisms with a sharp point, in some cases forming character- 
istic curling, hair-like ecrysta's; it melts at 133°, dissolves best in 
chloroform, glacial acetic acid, and acetone, and forms a yellow solu- 
tion in cold, strong sulphuric avid, but a colourless one in hot, strong 
nitric acid; hydrochloric acid has no action on it, It is noteworthy 
that this reaction is another example of the replacement of bromine 
bv hydrogen in preference to its replacement by a radicie combined 
with sodium (compare Abstr., 1890, 497). 

Diethylbromodinitroresorcinol may be converted into diethyl- 
dinitroresorcinol by heating it with sodium ethoxide in alcohol at the 
boiling point, showing tiat the replacement of the third bromine 
atom by hydrogen is the principal action of the hot sodium ethoxide. 

Dimethylbromodinitroresorcinol was obtained, although not quite 
pure, when a solution of tribromodinitrobenzene in benzene was heated 
with a solution of sodium methoxide in methyl alcohol; it crystal- 
lises in prisms which, when deposited by cooling from glacial acetic 
acid, are terminated by a single rhombic plane at an acute angle to 
the sides of the prism, which are so short that the crystal looks 
like a rhombohedron; it melts at 237—238°, and is only slightly 
scluble in the common solvents. The anilide, 


THPh-C,H(OMe).(NO,)2, 


forms bright yellow needles or very slender prisms, melts at 196°, and 
dissolves best in alcohol. 

Dimethyldinitroresorcinol, CsH.(OMe).(NO,)., is formed together 
with the bromo-derivative in the last-mentioned reaction whether the 
mixture is hot orcold. It crystallises (with 1 mol. alcohol) in bunches 
of white needles or slender prisms, which turn purplish-brown in air ; 
also without alcohol in short. thick, broad, monoclinic (?), lemon- 
yellow prisms which are not altered by air; the former crystals are 
converted into the latter by recrystallisation from chloroform. It 
melts at 167°, but at 165°5° when it contains alcvhol. It dissolves 
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best in boiling alcohol; strong acids have little action on it. It is 
isomeric with Hénig’s compound, which melts at 67° (Abstr., 1878, 
727 

Diphenylbromodinitroresoreinol, C,HBr(OPh).(NO,)2, is obtained, 
together with an oily substance and a small quantity of another 
crystalline substance (m. p. 158°), when tribromodinitrobenzene 
(1 mol.), dissolved in a mixture of benzene and alcohol, is heated 
with sodium phenoxide (3 mols.) in a reflux apparatus for 12 hours; 
it forms woolly masses of irregularly radiating, white needles which 
turn pale-brown in air; it melts at 165°, and dissolves best in a mix- 
ture of alcohol and benzene ; ; it is apparently not acted on by strong 
sulphuric acid or hydrochloric acid, but is dissolved by strong nitric 
acid and precipitated by dilution as a new nitro- (?) derivative melt- 
ing above 200°. Attempts to replace the bromine atom by hydrogen, 
as was done with the alkyl derivatives, proved futile. 

Diethyliribromonitroresorcinol, NO."C,Br;(OEt)., is-obtained by the 
action of sodium ethoxide on tribromotrinitrobenzene (m. p. 285°) in 
aleobol, care being taken to avoid a rise of temperature; it crys. 
tallises in well-developed, white, flat prisms, usually with square 
ends, but sometimes terminated by two planes at an obtuse angle; 
it melts at 101°, and dissolves best in hot alcohol; the strong acids 
seem to have no action on it. 

Tribromodin:trophenetvil, C.Br;(NO,).*OEt, is formed if benzene as 
well as alcohol is used, and no care is taken to keep down the tempera- 
ture, in the last-mentioned reaction. This crystallises in white, well- 
formed, siender, nearly square prisms, melts at 147° , dissolves best 
in hot ale ‘ohol, and is not acted on by strong acids. 

Dimethyltribromouitroresorcinol, C,Br;NO.(OMe)», obtained in the 
same manner as the diethyl compound, forms white, flattened 
prisms, melts at 126°, and is much less soluble in alcohol than the 
corresponding ethyl compound. Strong acids apparently have no 
action on it. 

Triphenyltrivitrophloroglucinol, Co(NO2)3;(OPh);, is the product of 
the reaction of sodium phenoxide on tribromotrinitrobenzene in a 
mixture of alcohol and benzene at the temperature of the water- 
bath. It crystallises in long, very slender, white needles, felted to- 
gether in woolly masses ; it becomes brown in air, melts at 175°, and 
clissolves easily in acetone, chloroform, benzene, and glacial acetic acid, 
but slightly in other solvents. The strong acids have no apparent 
action on it. It is to be noted that the phenoxy] group is the most 
acid one which has been substituted for the three bromine atoms, the 
other groups which have been so substituted having been basic in 
character (compare Abstr., 1888, 1276; 1890, 247). 

Neither sodium acetate, sodium picrate, nor sodium nitromethane 
has any but a slight action on tribromodinitrobenzene or tribromotri- 
ni robenzene. 

lt was previously shown (Abstr., 1890, 377, 485) that in the re- 
action between ethyl sodiomalonate and tribromodinitrobenzene the 
br mine atom replaced by hydrogen is between two nitro-groups, and 
experiments were made (Abstr., 1890, 985) which seemed to show 
that the ease with which the bromine is removed does not depend 
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only on this position. These experiments have now been confirmed, 
and it is conclusively proved that ethyl malonate has no action on tri- 
bromodinitrobenzene. A. G. B. 


Chloranil. By C. Grarpe (Annalen, 263, 16—31).—-Chloranil 
(tetrachloroquinone) is best prepared by gradually adding potassium 
chlorate (250 grams) in coarse crystals to paraphenylenediamine 
hydrochloride (100 grams) suspended in water (250 c.c.} and hydro- 
chloric acid (80 c.c.), or to the finely powdered base (60 grams) 
suspended in water(17'\—180 c.c.) and hydrochloric acid (920—950c.c.). 
The addition of the chlorate lasts one day, and the temperature is 
maintained at 2)—30°. On the following day, the mixture is slowly 
raised to the full temperature of the water-bath, and the heating is 
continued until all the chlorate is decomposed, when the crude chlor- 
anil is collected and washed. It appears to contain 25 per cent. of 
trichloroquinone, and when heated in a capillary tube filled with the 
substance and sealed at both ends, it usually melts at 220—240°; the 
yield is 115 grams. It is next heated on the water-bath for 
1—2 hours with concentrated hydrochloric acid (350—400 c.c.), 
when a portion of the trichloroquinone is converted into tetra- 
chloroquinol, and the remainder reacts with this, forming tetra- 
chloroquinone and trichloroquinol. On oxidising the washed product 
with an acid solution of potassium dichromate, it is generally found 
to melt above 270°, and is then further purified by crystallisation from 
toluene. When quite pure, it melts at 290° (mercurial column entirely 
in the bath) to a clear, transparent liquid, whilst those specimens 
containing a slight quantity of impurity melt below this tempera- 
ture, and darken considerably at their melting point. 

Chloranilic acid is obtained when chloranil (1U grams) is moistened 
with alcohol and added to a solution of sodium hydroxide (9 grams) 
in water (200—220 c.c.) heated to 80°, or to a solution of potassium 
hydroxide (12 grams) in water (250 c.c.). After remaining 1—2 
hours, common salt (20 grams) is added, and the precipitated sodium 
derivative is washed with a 10 per cent. solution of common salt 
until the filtrate is colourless; it is then redissolved in water, and the 
chloranilic acid precipitated with hydrochloric acid. The yield is 62 
per cent. of the weight of the chloranil. The compound is conveniently 
prepared from the crude chloranil (m. p. above 270°) ; the moist pro- 
duct derived from 100 grams of paraphenylenediamine is treated with 
sodium hydroxide (100 grams) dissolved in water (2 litres); the 
yield is 46—50 grams. Chloranilic acid erystallises with 2 mols. 
H,0, which it loses at 100°; 100 parts of water dissolve 0°19 part at 
13-5", and 1-41 parts at 99°; 1°77 parts of the potassium salt at 20°, 
and 9°25 parts at 98°6° ; 1 06 parts of the sodium salt at 21°, and 6-19 
parts at 99°. 

When a mixture of trichloro- and tetrachloro- quinone is suspended 
in water (10 parts), and sulphurous anhydride is passed through for 
10 minutes, the trichloro-derivative is converted into the quinol, and 
goes into solution, whilst the tetrachloro-derivative is scarcely at- 
tacked ; the latter is collected and washed with water and cold alco- 
hol. ‘Tetrachloroquinol is formed when the quinone (10 grams) is 
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heated for a short time on the water-bath with amorphous phosphorus 
(1 gram), water (15 c.c.), and 50 per cent. hydriodic acid (8—4 c.¢ ); 
it is filtered while hot, and the colourless mass dissolved in aleohol 
to free it from phosphorus. Hexachlorobenzene is obtained in accord- 
ance with the equation C,Cl,O, + PCl; + PCl,; = C,Cl, + 2POCI,, 
when equal weights of chloranil, phosphoras pentachloride and tri- 
chloride are heated together in a sealed tube at 190—200° for four 
hours ; as no gaseous products are for ned, comparatively large quan- 
tities of material-can be employed. When chloranil is heated with 
phosphorus pentachloride, with or without the addition of phosphorus 
oxychloride, hexachlorobenzene, a compound containing phosphorus, 
and probably the so-called hexachlorephenol are formed, and on treat- 
ing the mixture with water, pentachlorophenol (m. p. 185—186°) may 
be separated. . BR. L. 


Bromanil. By C. Gratse and L. Wetrner (Annalen, 263, 
31—38).—Bromanil (tetrabromoquinone) is prepared by dissolving 
paraphenylenediamine (10 grams) in glacial acetic acid (40 c.c.), 
and-carefully adding bromine (40 c.c.) by degrees to the solution 
kept cold by water. A solid mass svon forms, and it is advisable to 
shake from time to time; on the following day the product is heated 
on the water-bath until the evolution of hydrogen bromide and 
bromine slackens; water is then added, the heating continued for a 
short time, and the dark-brown substance collected, washed, and 
dried. It is then heated on the water-bath with nitric acid (sp. gr. 
1°35, 40 c.c.) for some hours, and evaporated to dryness, after which 
it is again heated with fuming nitric acid (40 c.c.) for 2—3 hours, 
poured into water, and the yellow compound collected and washed ; 
the yield is 30—32 grams, and the melting point of the product 
ranges from 280° to 285°. It is purified by crystallisation from 
toluene, and when quite pure melts at 300° (mercurial column entirely 
in the bath). When hexabromobenzene (2 grams) is heated with a 
mixture of nitric acid (~p. gr. 1°5, 25 ¢.c.) and sulphuric acid (15 c.c.) 
in a reflux appyratus for 15 hours, only a trace ef bromanil is 
produced ; whereas hexachlorobenzene, under similar conditions, 
yields kalf its weight vf chloranil (compare Istrati, Abstr., 1890, 
882). 

Bromanilic acid is conveniently prepared from the crude moist 
bromanil. The product from 10 grams of paraphenylenediamine is 
dissolved in a solution of sodium hydroxide (20 grams) in water 
(450—500 c.c ), heated to 80°, and, after one or two hours, common 
salt (40—50 grams) is added, and the remainder of the operation 
conducted as with chloranilic acid (preceding abstract). When crys- 
tallised bromanil is used, 10 grams are moistened with alcohol and 
added to a solution of sodium hydroxide (6°2—6'5 grams) or potas- 
sium hydroxide (7°5 grams) in water (15U c.c.); the yield of brom- 
anilic acid is 54 grams. The compound loses its water of crystallisa- 
tion slowly at the ordinary temperature, but more quickly at 100° ; 
100 parts of water dissolve U'145 part at 15°5°, and 2°25 parts at 94° ; 
5°06 parts of the potassium salt at 14° ; 2°95 parts of the sodium salt 
at 21°. 
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When bromanil (1'5 grams) is heated at 190—200° for four hours 
with phosphorus pentachloride (3°8 grams) and phosphorus oxy- 
chloride (3—4 grams), hexachlorobenzene is obtained. It is quanti- 
tatively converted into hexabromobenzene when heated with four 
times its weight of a mixture of equal weights of phosphorus penta- 
bromide and tribromide at 260—280° for four hours. 

When dissolved in concentrated solutions of potassium sulphite, 
bromanil yields the potassium salt of thiocronic acid, whilst, when 
1 gram is gently heated with a solution of potassium hydrogen 
sulphite (2°8 grams) in water (40 c.c.) until it dissolves, the potas- 
sium salt of dibromoquinoldisulphonic acid, CsBr{OH)(SO;K), + 
2H,0, separates in colourless needles on concentrating the solution ; 
it is easily soluble in hot water and in alcohol, and its solutions are 
coloured violet on addition of ferric chloride. 

The barium salt is precipitated in colourless needles containing 
1 mol. H,O on adding barium chloride to a solution of the potassium 
salt; it is very slightly soluble in cold, but more so in hot, water. 


A. R. L. 


Note by Abstractor.—The abstractor wishes to point out that he was 
the first to determine the melting point of bromanil (Trans., 1887, 
148), but his value (288°) is too low, probably on account of the 
presence of a trace of impurity. He has redetermined the melting 
point of bromanil, and can confirm Graebe and Weltner’s results, and 
also the melting point given by Graebe for chloranil (preceding 
abstract). . 


Phthaleins. By R. Meyer (Ber., 24, 1412—1418).—,-Naphthol 
combines with phthalic chloride to form naphtholphthalein anhydride, 


co<O> 0<5*q>0 + 4H,0; after treatment with acetic an- 
— 1otte 


hydride ; this crystallises from alcohol in colourless, rhombic plates or 
needles, and melts at 115—117°. The compound dissolves in concen- 
trated sulphuric acid, and the solution exhibits an intense reddish- 
yellow fluorescence. This is in accordance with the formula 


CO-0_ . _C,H,(OH) 
b,4,-7 °<0,H,(0H) 


previously advanced by the author for fluorescein. 

Attempts to eliminate the amido-groups by the action of nitrous 
acid on the compound C. H,;N;02, which is formed by the interaction 
of ammonia and fluorescein at high temperatures, and has been 
already described, led to no definite result. 

An investigation of residues obtained in the manufacture of 
phenolphthalein showed that they contained considerable quantities 
of phenolphthalein anhydride ; this was deposited in crystals melting 
at 130—132°, they were, however, not homogeneous, and all the 
components have not yet been isolated. 

Phenolphthalein anhydride melts at 180°, not at 173—175° as 
stated by Baeyer, and sublimes at much lower temperatures; it is 
readily soluble in alcoholic potash, and is not precipitated on dilution 
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>0O [C:0:0H =2:3:5; 6:5:3], 
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with water; after elimination of the alcohol, however, part is de- 
posited immediately, and the remainder on addition of hydrochloric 
acid ; this behaviour points to the formation of an unstable hydroxy- 


acid of the formula COOH-CHyC(OH)<G7y>0. J. B. T. 


Compounds of Metallic Sulphites with Aniline. By G. 
Deniais (Compt. rend., 112, 802—805).—Normal metallic sulphites, 
with the exception of zinc sulphite, do not form compounds with anil- 
ine, but the hydrogen sulphites readily combine to form anhydrous 
double salts of the general formula M'SO;,H,SO;,2PhNH;,. The 


mercuric salt is an exception, and has the composition 
HgSO;,H.,SO;,PhNH, + H,0. 


They are obtained by adding sodium hydrogen sulphite to an acid 
solution of a sulphate or nitrate of the metal previously mixed with 
aniline ; they form distinct hexagonal lamellx, very slightly soluble 
in water and other neutral solvents. Aldehyde and acetone dissolve 
small quantities, but some chemical changes take place at the same 
time. 

The cuprous compound is yellowish-white, and does not alter when 
exposed to air and light; it dissolves in ammonia and in hydrochloric 
acid. The cadmium and zinc compounds are white; the manganese 
salt has a pink tint, and the cobalt salt a beautiful rose colour; the 
ferrous salt is yellow, and the nickel salt greenish-yellow; the mer- 
curic salt is white. C. H. B. 


Some Compounds Formed by Mercuric Chloride. By G. 
Anpré (Compt. rend., 112, 995—998).—A number of compounds are 
formed on the same type as the substance HgCl.,2N Hs, described in a 
former paper (Abstr., 1889, 570 and 827). A white compound of 
aniline and mercuric chloride, NH,Ph,HgCl,, yields a little water on 
heating in a test-tube; hence it probably contains a little mercuric 
oxide, which would explain the excess of mercury obtained on 
analysis. A similar additive compound is obtained with benzyl- 
amine, CH,Ph:NH.2,HgCl,. Similar substances, in which HgCl., is re- 
placed by ZnCl,, are represented by the formule 4ZnCl,,HgCl,,10N H; 
+ 2H,0 and 2ZnCl,,HgCl.,6NH,; + $H,0. These salts, when heated 
in a tube, give off water, melt, and finally yield a white sublimate 
together with free ammonia; they dissolve easily in hydrochloric 
acid, but are decomposed by boiling water. 

Several new substitution compounds have also been prepared. The 
compound 5NHPh-HgCl + 2HgCl, is analogous to the substance 
NH,HgCl + HgCl., obtained by Millon; it is very stable; when 
boiled with water or alcohol for several hours, it yields the salt 
3NHPh'HgCl + 2HgCh. 

The substitution compound, CH,Ph:NH-HgCl, is insoluble in 
boiling water ; the benzylamine addition compound is readily soluble. 

W. T. 

Symmetrical Tri-substitution Derivatives of Benzene. By R. 
Baver (Ber., 24, 1653—1655).—Symmetrical dinitraniline is pre- 
pared by dissolving trinitrobenzene (15 grams) in absolute alcohol 
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(450 ¢.c.), and slowly adding to the boiling solution 90 c.c. of 
ammonium sulphide solution; after heating for 14 hours on the 
water-bath, the liquid is poured into ice-water; the product is de- 
sited from hot water in yellow crystals, melts at 159°, and is 
readily soluble in ordinary media. Attempts to prepare the corre- 
sponding phenol by means of the diazo-reaction were unsuccessful. 
Dinitrochlorobenzene [NO, : NO,: Cl = 1:3:5] is obtained frour 
the preceding compound by means of Sandmeyer’s reaction; it crys- 
tallises from alcohol or ether in colourless needles, melts at 53°, and 
is volatile with steam. On warming with very dilute alkalis, a blood- 
red colour is produced. J. B. T. 


Combination of Metallic Sulphites with Amines of the 
Benzene Series. By G. Deniais (Compt. rend., 112, 870—873).— 
Orthotoluidine, paratoluidine, and a-metaxylidine yield with metallic 
hydrogen-sulphites compounds strictly analogous to those formed by 
aniline (preceding page), they are obtained in the same manner, 
have the same colours and the same form. No compound of nickel 
hydrogen sulphite with orthotoluidine could, however, be obtained, 
and zine hydrogen sulphite behaves in an abnormal manner. The 
general formula is M’SO,,H,SO;,2NH,R, but in the case of the 
mercuric compounds it is HgSO;,H,SO;,NH,R + H,0. 


C. H. B. 
Nitro-derivatives of Dimethylorthanisidine. By E. Gri- 
maux and L. Lerivre (Compt. rend., 112, 727—730).—Mononitrodi- 
methylorthanisidine [NMe,: NO,: OMe = 1:4:6] is obtained, 


together with a small quantity of a di- or tri-nitro-derivative, by 
adding 1 part of the base to 5 or 6 parts of nitric acid cooled in a 
freezing mixture, or, better, by dissolving 1 part of the base in 2 parts 
of sulphuric acid diluted with 10 parts of water, and adding gradually 
3-2 parts of sodium nitrite dissolved in 60 parts of water. The 
product is purified by crystallisation from alcohol, and forms long, 
slender, lemon-yellow needles which melt at 99°; it is very slightly 
soluble in cold alcohol, but dissolves readily in boiling alcohol. When 
reduced with zinc and hydrochloric acid, it yields a base that crys- 
tallises in slender, colourless needles melting at 83°, and rapidly 
becomes rose-coloured when exposed to air. 

Trinitrodimethylorthanisidine is obtained by heating dimethylortho- 
anisidine with ordinary nitric acid until nitrogen oxides begin to come 
off, and then precipitating immediateiy with water. It crystallises 
from boiling alcohol in groups of colourless, somewhat bulky prisms, 
melts at 135°, and is only slightly soluble in cold alcohol. Only 
two of the NO, groups are in the benzene nucleus, and when the 
compound is boiled with potash, alkaline vapours are evolved and 
dinitroguaiacol, melting at 121—122°, is obtained. This decomposi- 
tion indicates the position of the radicles, namely 


[NMe-CH,NO, : NO, : NO,: MeO = 1: 2:4: 6], 
since von Romburgh has shown that only diortho-, or ortho- and 
para-derivatives of acids of the benzene series yield phenols when 


heated with potash. 
322 
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If trinitrodimethylorthanisidine is boiled with 15 to 20 parts of 
ordinary nitric acid until nitrogen oxides are no longer evolved, it is 
converted into trinitromonomethylorthanisidine, which is the ultimate 
product of the action of nitric acid on dimethylorthanisidine. It is 
also obtained by the prolonged action of fuming nitric acid on di- 
methylorthanisidine at 0°. It crystallises from 8 parts of boiling 
alcohol in colourless or yellowish lamellw, melts at 118—119°, and 
is only slightly soluble in ether or in cold alcohol, but dissolves 
readily in acetone. When trinitromonomethylorthanisidine is heated 
for two or three hours with a 10 per cent. solution of potash, alkaline 
vapours are evolved, and the calculated quantity of dinitroguaiacol is 
obtained (m. p. 121—122°). This decomposition shows that the 
nitro-derivative has the constitution [NMeNO, : NO, : NO, : OMe = 
1:2:4:6), and at the same time establishes the constitution of 
mononitrodimethylorthanisidine and dinitroguaiacol. 

The results show that in the action of nitric acid on dimethylortho- 
anisidine, it is the group NMe, that influences the position of the 
NO, groups, the latter taking up ortho- and para-positions, as in the 
case of dimethylaniline. C. H. B. 


1-4-6-Trimethylparaphenylenediamine. By E. BamsBercer 
(Ber., 24, 1645—1649).—The author has recently obtained a par- 
amidoctohydro-a-naphthaquinoline of the formula 


the method of formation of this compound will be described later. 
Although a derivative of naphthaquinoline, its properties show it to 
be a benzeneparadiamine. For purposes of comparison, trimethyl- 
phenylenediamine [Me, = 1: 4:6; (NH.). = 2: 5] was prepared from 
pseudocumidine [Me, = 1:4:6; NH, = 2] by means of diazo- 
benzenesulphonic acid; the resulting dye is deposited in reddish- 
brown, lustrous crystals, sparingly soluble in water. On reduction 
with stannous chloride, the diamine is obtained, crystallising from a 
mixture of ether and light petroleum in colourless, highly lustrous, 
flat needles me'ting at 78°. The diamine gives a dark, orange-red 
colour with hydrochloric acid, hydrogen sulphide, and ferric chloride 
(thionine); a deep-green, indamine colour with acetic acid, aniline 
hydrochloride, and potassium dichromate; on boiling, the solution 
changes to greenish-brown, then to reddish-brown, and smells of 
quinone. The base gives with metatolylenediamine the tolylene-blue 
and tolylene-red reactions; whilst with alkaline a-naphtkol solution, 
a blue indophenol derivative is formed. J. B. T. 


Alkyl Derivatives of Hydroxylamine. By R. Benrenp and 
KE. Kénie (Annalen, 263, 175—223 and 339—358).—At the present 
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time there are three hypotheses regarding the structure of the stereo- 
chemically isomeric alkyl derivatives of hydroxylamine, namely, that 
of Hantzsch and Werner, that of Behrend, and that of Auwers and 
Meyer ; they all account for the existence of two structurall y identical 
but stereochemically isomeric forms, which bear to one another the 
same relationship as that existing between the two optically active 
modifications of tartaric acid. According to all three hypotheses, 
f-benzylhydroxylamine, for example, should exist in two oe 


_ forms, which may be expressed by the symbols CHG => 


aa -- OH respectively. Now, although this compound has 


been prepared by three totally different methods, the three prepara- 
tions are absolutely identical ; it must be assumed then, either that 
they all have the same configuration, expressed by one of the above 
symbols, or that they are all composed of equal parts of the two 
isomerides. If the latter assumption is true, it is probable that the 
two forms could be separated by suitable methods; the authors’ 
attempts to effect a separation by combining the base with optically 
active acids were, however, unsuccessful, as were also the analogous ex- 
periments carried out by Kraft (this vol.,p.51). Experiments were also 
made to test the validity of the first assamption, namely, that the known 
8-benzylhydroxylamine is one only of the theoretically possible forms. 
For this purpose, 8-benzylhydroxylamine was treated with nitrobenzyl 
chloride, and thus converted into £-benzylnitrobenzylhydroxylamine ; 
A-nitrobenzylhydroxylamine, prepared by methods exactly similar to 
those employed in the preparation of the -benzylhydroxylamine, was 
treated with benzyl chloride, and in this way also f-nitrobenzyl- 
benzylhydroxylamine obtained. According to the hypothesis, the two 
compounds should be enantiomorphous, but it was found that they 
are identical in physical properties, and that both give the same 
products in the same proportion on oxidation; it follows, therefore, 
that assuming that no intramolecular change has occurred in any of 
the reactions, and that asecond modification of benzylnitrobenzylhydr- 
oxylamine has not escaped observation, that the two supposed enan- 
tiomorphous forms of benzyl- and of benzylnitrobenzyl-hydroxylamine ~ 
are identical, or, which is less probable, that their separation has not 
yet been accomplished. 

B-Benzylhydroxylamine tartrate, (C;H »NO)2,C,H,O., is precipitated 
in needles when an alcoholic solution of the base (1 mol.) is treated 
with an alcoholic solution of tartaric acid (1 mol.) ; on evaporating 
the mother liquors, a second crop of crystals of the normal salt is 
obtained, and on further evaporation, the acid tartrate, C; HyNO,C,H,O,, 
is deposited. The latter forms colourless, rhombic crystals, a: b:¢ = 
0°3561 : 1 : 0°2475, is readily soluble in alcohol, and melts at about 
117°; the former is sparingly soluble in alcohol, but more readily in 
water, and melts at 125—130°. 

B-Benzylhydroaylamine mandelate crystallises from hot alcohol in 
colourless needles, melts at 115—118°, and is rather sparingly soluble 
in cold alcohol and water. 

B-Diparunitrobenzylhydroxylamine, (C,;H.NO,).N-OH, is obtained 
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when hydroxylamine hydrochloride is boiled with paranitrobenzy] 
chloride and sodium carbonate in alcoholic solution; it separates 
from boiling acetone in large, yellow, asymmetric crystals, melts at 
157—158°, and is readily soluble in hot alcohol, glacial acetic acid, 
and acetone, but very sparingly in cold alcohol, ether, benzene, and 
chloroform, and almost insoluble in light petroleum and carbon bi- 
sulphide. The hydrochloride, C,,H,;N;0;,HCl, is crystalline, and is 
decomposed by water. 

Paranitrobenzylisoparanitrobenzaldoxime, 

N ates” wicca 0,, 

prepared by oxidising the preceding compound with potassium di- 
chromate and acetic acid, crystallises in light-yellow, microscopic 
needles, and is sparingly soluble or insoluble in most ordinary solvents, 
except hot acetic acid and boiling nitrobenzene ; it melts at 227—228° 
with decomposition, but even when kept at 200° for some time, it gradu- 
ally sinters together and turns brown. When boiled with 20 per cent. 
hydrochloric acid, it is decomposed into paranitrobenzaldehyde and 
f-nitrobenzylhydroxylamine (m. p. 120—125°), identical with the 
compound obtained by Behrend and Leuchs from a-benzyl-f-nitro- 
benzylhydroxylamine in like manner. 

B-Paranitrobenzylbenzylhydroxylamine, prepared by treating the 
f-paranitrobenzylhydroxylamine obtained by the decomposition of 
a-benzyl-8-nitrobenzylhydroxylamine with benzyl chloride, is iden- 
tical in chemical and physical properties with the compound formed 
by treating the B-nitrobenzylhydroxylamine, obtained from paranitro- 
benzylisoparanitrobenzaldoxime with benzyl chloride, and also with 
that produced by the action of nitrobenzyl chloride on B-benzylhydr- 
oxylamine. 

Nitrobenzylisobenzaldoxime exists in two modifications, both of 
which are formed when benzaldehyde is digested with A-nitrobenzyl- 
hydroxylamine hydrochloride and sodium carbonate in alcoholic 
solution; the original product melts at 104—106°, but when recrys- 
tallised from hot alcohol it yields a mixture of slender needles melting 
‘at 113-5—114°5°, and hexagonal plates melting at 105—106°. These 
two forms can be easily converted one into the other by recrystallisa- 
tion from various solvents, and when either modification is heated at 
its melting point it is converted into a mixture of the two. which 
melts at 107—112°. When equal quantities of nitrobenzylisobenz- 
aldoxime and benzilisonitrobenzaldoxime are dissolved in hot alcohol 
and the solution concentrated, a mixture of the two compounds is 
deposited in plates melting at 93—94° ; this mixture is identical with 
that obtained by the oxidation of paranitrobenzylbenzylhydroxylamine 
(Abstr., 1890, 1412). 

Nitroso-8-benzylhydrozylamine, C;H,N,O2, is obtained when f-benzyl- 
hydroxylamine hydrochloride is treated with sodium nitrite in aqueous 
solution at 0°; it crystallises from a mixture of ether and light petr- 
oleum in flat, transparent prisms, melts at 77—-78°, and is readily 
soluble in alcohol, ether, soda, and sodium carbonate, but more spar- 
ingly in light petroleum and very sparingly in water; it gives the 
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nitroso-reaction. The benzyl derivative, C,4H,,N,O., is formed, together 
with an oil of unknown composition, when the sodium derivative of 
nitrosobenzylhydroxylamine is boiled with benzyl chloride in alcoholic 
solution ; it crystallises from a mixture of ether and light petroleum 
in lustrous plates, melts at 58—59°, and gives Liebermann’s reaction. 
When 2-dibenzylhydroxylamine hydrochloride is treated with sodium 
nitrite, it is converted into a compound which crystallises in needles 
and melts at 73—74°. 

Impure nitroso-8-benzylhydroxylamine is unstable, and decomposes 
on keeping with liberation of red fumes, yielding dinitrosylbenzyl 
(previously described as dinitrosotoluene, Abstr., 1890, 1122) and an 
oil having a peculiar, penetrating odour; when treated with glacial 
acetic acid, the nitroso-compound is decomposed into dinitrosylbenzyl 
and an oil, which consists principally of benzyl acetate and benzyl 
nitrite. 

Nitroso-B-paranitrobenzylhydroaylamine, NO,°C;H,N(NO):-OH, is 
precipitated in crystals when a freshly-prepared, well-cooled solution 
of B-paranitrobenzylhydroxylamine hydrochloride is treated with a 
slight excess of the theoretical quantity of sodium nitrite; it sinters 
together at 125°, melts at 130—131°, and is readily soluble in alcohol, 
acetone, sodium carbonate, and glacial acetic acid, but more sparingly 
in chloroform and ether; it gives Liebermann’s reaction. When dis- 
solved in glacial acetic acid and treated with a trace of fuming nitric 
acid, it is decomposed, with evolution of brown fumes, yielding di- 
nitrosylparanitrobenzyl, paranitrobenzy! acetate (m. p. 76—77°), anda 
compound melting at about 67°, which seems to be paranitrobenzyl 
nitrite. 

Dinitrosylparanitrobenzyl, C\4Hi2N,O¢, is a colourless, semi-crystal- 
line powder, melts at 135—140°, and is almost insoluble in the ordinary 
solvents; when treated with phenol and sulphuric acid, it gives a 
brownish-violet coloration, which changes to brownish-yellow on the 
addition of alkalis, and then to an olive-brown on diluting with water. 

B-Paranitrobenzaldozime, C;H.N.Os, is obtained, together with an 
equal quantity of the z-compound (m. p. 128—129°) when dinitrosyl- 
paranitrobenzyl is warmed with dilute soda (or boiled for a long time 
with alcohol); on saturating the alkaline solution with carbonic 
anhydride, the two isomerides are precipitated in crystals, and can be 
separated by recrystallisation from hot water, in which the 8-compound 
is the more sparingly soluble. The f-oxime crystallises from hot 
water in thin, iridescent, rectangular plates, sinters together at about 
170°, melts at 173—175°, and is readily soluble in glacial acetic acid, 
chloroform, and hot alcohol, but more sparingly in ether; when 
heated at its melting point, or when treated with hydrogen chloride 
in ethereal solution, it is almost completely converted into the a-oxime, 
and it is readily decomposed by warm mineral acids yielding nitro- 

benzaldehyde and hydroxylamine. When the acetyl derivative of the 
f-oxime is treated with sodium carbonate, it is converted into para- 
nitrobenzonitrile, whereas the acetyl derivative of the a-oxime is 
simply reconverted into the oxime (m. p. 128—129°) under the same 
conditions. 

NO,°C,H,yCH:N-OC,H;, is formed 


Benzylparanitrobenzaldoxime, 
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when the a-oxime is treated with sodium ethoxide and benzyl chloride 
in cold alcoholic solution; it crystallises from alcohol in lustrous, 
yellowish needles, melts at 117°5—118°5°, and differs slightly in crys. 
talline form from the isomeride (m. p. 117—118°) previously described 
(Abstr., 1890, 1412), than which it is rather more sparingly soluble 
in hot alcohol; it is not acted on by boiling dilute acids, whereas the 
isomeride is quickly decomposed into nitrobenzaldehyde and A-benzyl- 
hydroxylamine. 

When £-paranitrobenzaldoxime is treated with sodium chloride 
and benzyl chloride in alcoholic solution at the ordinary temperature, 
it yields benzylisoparanitrobenzaldoxime. and paranitrobenzylisobenz- 
aldoxime. 

Dinitrosobenzyl (loc. cit.) is completely decomposed by warm soda, 
yielding approximately equal quantities cf a- and eee 

_ | * 

Azo-derivatives. By H. Limpricur (Annalen, 263, 224—245).— 
Azobenzenesalicylic acid, N,Ph*C,H;(OH)-COOH, prepared by treat- 
ing salicylic acid with diazobenzene chloride in alkaline solution 
(compare Stebbins, Abstr., 1880, 715), crystallises from benzene in 
yellow needles, melts at 218°, decomposes at a slightly higher tem- 
perature, and is readily soluble in alcohol, ether, and acetone, but 
more sparingly in boiling chloroform and carbon bisulphide, and 
almost insoluble in water. The sodiwm salt, C,;H gN.O;Na, crystal- 
lises in small, yellow plates ; the bariwm salt, (C,;H,N,O;).Ba, crystal- 
lises in golden needles, and is very sparingly soluble in cold water. 
The acid is quickly decomposed by stannous chloride into aniline and 
paramidosalicylic acid ; the last-named compound is also formed when 
the azo-acid is warmed with zinc-dust and soda. The ethereal salts 
of azobenzenesalicylic acid can be obtained by warming the acid with 
an alcohol and concentrated sulphuric acid; by dissolving the acid in 
the alcohol, and heating the solution at 100° with the corresponding 
alkyl iodide, and also by treating ethereal salts of salicylic acid with 
diazobenzene chloride in alkaline solution. The methyl salt, 


C 14H yN20s, 


crystallises in reddish-yellow plates, melts at 108°, and is readily 
soluble in alcohol, ether, and soda. The ethyl salt, C,;H,N,O,, 
crystallises in yellowish needles or plates, melts at 101°, and is readily 
soluble in alcohol, ether, and dilute soda; it distils at a high tem- 
perature with only slight decomposition, and is decomposed by 
stannous chloride yielding ethyl amidosalicylate. The phenyl salt, 
CjpHyN,0;, is formed, together with phenyl bi-azobenzenesalicylate, 
when an ice-cold alkaline solution of phenylsalicylate is treated with 
diazobenzene chloride; it separates from ether in yellowish-red 
needles, and from cold alcohol in well-defined crystals, melts at 121°, 
and is readily soluble in ether, chloroform, and benzene, but more 
sparingly in alcohol, acetone, carbon bisulphide, glacial acetic acid, 
and soda. 

Phenyl bi-azobenzenesalicylate, OH-C;H.(N.Ph),COOPh, forms 
compact, granular crystals, melts at 148°, and is readily soluble in 
alcohol, ether, chloroform, benzene, acetone, glacial acetic acid,and soda. 
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Azobenzenesalicylamide, prepared by heating the methyl or ethyl 
salt of the acid with ammonia, crystallises in light-yellow needles, 
and melts at 240°, not at 236°, as stated by Tummely. The anilide, 
OH-C,H;(N.Ph)-CO-NHPh, can be obtained by treating salicylamide 
with diazobenzene chloride in alkaline solution; it crystallises from 
alcohol in brown plates, melts at 188—189°, and is readily soluble in 
alcohol, ether, benzene, chloroform, and glacial acetic acid ; it dissolves 
in concentrated sulphuric acid with a blood-red coloration. 

Azobenzenechlorobenzamide, N,Ph-C,H;,Cl‘-CO-NH,, is formed when 
azobenzenesalicylic acid is heated with phosphorus pentachloride, and 
the product treated with ammonia; it separates from alcohol in yellow 
crystals melting at 210°. The corresponding anilide, 

N,Ph-C,H;Cl-CO-NHPh, 
prepared in like manner, separates from alcohol in yellowish, nodular 
crystals, and melts at 198°. 

Azobenzenemetahydroxybenzoic acid, OH:C,H;(N.Ph)-COOH, sepa- 
rates from benzene in golden crystals, melts at 213°, and is readily 
soluble in alcohol, ether, chloroform, acetone, glacial acetic acid, and 
soda, but only sparingly in benzene; when warmed with stannous 
chloride, it yields metahydroxyamidobenzoic acid [OH : COOH: NH, = 
1:3: 4], a colourless, crystalline compound, which darkens at 230°, 
and melts at 235°; when this amido-acid is diazotised, and the pro- 
duct warmed with hydriodic acid, iodometahydroxybenzoic acid is 
obtained. This compound crystallises from water in large, yellowish 
needles, sublimes at 160—170°, melts at 196°, and seems to have the 
composition C;H;10; + 4H,0; when treated with sodium amalgam, it 
is converted into metahydroxybenzoic acid. 

When parahydroxy benzoic acid is treated with diazobenzene chloride 
in ice-cold, alkaline solution, bi-azobenzenephenol (m. p. 130°), and 
azobenzenephenol (m. p. 150—151°) are formed, but no azo-derivative 
of hydroxybenzoic acid is produced. The compound, obtained by 
treating parahydroxybenzoic acid with diazosulphanilic acid in ice- 
cold alkaline solution, has not the constitution 


SO,H-C,H,yN.-C,H,;(OH)-COOH, 
as supposed by Griess (Ber., 15, 2190), but is the sodium salt of a 
hydroxyparazobenzenesulphonic acid of the constitution 
OH-C,H,yN.°C,H,SO,;H. 

This acid is identical with the compound formed by the combination 
of phenol and diazosulphanilic acid; its sodium salt crystallises in 
reddish-yellow, lustrous scales, is readily soluble in hot water, and has 
the composition OH-C,HyN.C;,HySO,;Na + 2H,0; its barium salt 
crystallises from hot water in red, lustrous, rhombic plates (+ H,0), 
and in yellow needles (+ 13H,O), and is very sparingly soluble in 
cold water. 

Azo-derivatives of paramethoxybenzoic acid could not be obtained. 

Azobenzene-f3-resorcylic acid, N,Ph-C;,H(OH).;COOH, is formed, 
together with bi-azobenzeneresorcinol (m. p. 217°) when f-resorcylic 
acid is treated with diazobenzenzene chloride in ice-cold, alkaline 
solution; it crystallises from acetone in dark-red needles, melts at 
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about 189° with evolution of carbonic anhydride, and is readily soluble 
in chloroform and hot alcohol, but more sparingly in ether, benzene, 
and acetone, and insoluble in water; it is partially decomposed by 
recrystallisation from acetone, yielding bi-azobenzeneresorcinol, with 
evolution of carbonic anhydride. F. 8. K. 


Orthohydroxyazo-dyes. By S.v. Kosraneckt and J. D. Zrpett 
{Ber., 24, 1695—1699).—The authors have studied the azo-dyes from 
the hydroxybenzoic acids, and find that the action of diazobenzene 
chloride on parahydroxybenzoic acid is quite different to its action on 
the ortho- and meta-acids. 

Phenylazosalicylic acid and phenylazometahydroxybenzoic acid are 
best obtained by adding diazobenzene chloride to the hydroxybenzoic 
acid in the presence of sodium carbonate. The dye is precipitated 
from the soda solution with acid, and crystallised from alcohol. 
Phenylazosalicylic acid decomposes at 211°; phenylazohydroxybenzoic 
acid at 205°. The latter does not dye mordanted cotton. 

Parahydroxybenzoic acid and diazobenzene chloride yield a product 
which is only partly soluble in sodium carbonate. . The soluble portion 
crystallises from dilute alcohol, in which it is easily soluble, in orange 
tablets, melts at 150°, and was identified as phenylazophenol. The 
insoluble portion crystallises from alcohol in brownish-red leaflets, 
melts at 131°, and was identified as phenyldisazophenol. Thus 
parahydroxybenzoic acid reacts with diazobenzene chloride in the 
same way as f-naphtholcarboxylic acid (m. p. 157°), which also loses 
the carboxyl group. 

Griess (Abstr., 1883, 182 ; 1884, 1013) has stated that parahydroxy- 
benzoic acid reacts with diazosulphanilic acid in the same way as 
salicylic and metahydroxybenzoic acids. The authors, however, find 
that when diazosulphanilic acid is added to a solution of parahydr- 
oxybenzoic acid containing sodium carbonate, a compound is obtained 
erystallising in golden-yellow leaflets, which answers to the descrip- 
tion of the compound obtained by Griess, and gives on analysis 
numbers agreeing with his numbers. These numbers, however, agree 
with the formula SO,Na‘C,Hy;N.C,HyOH + 2H,0. The authors 
have made a complete analysis of the compound, and find that it is 
identical with the sodium salt of the compound obtained from diazo- 
sulphanilic acid and phenol. 

The authors were unable to obtain azo-dyes of parahydroxybenzoic 
acid by the action of diazobenzene chloride or diazosulphanilic acid 
on parahydroxybenzoic acid, under many varying conditions. 

E. C. R. 

Tetrazotic Acids, Oxy- and Dioxytetrazotic Acids. By W. 
LossEn (Axnnalen, 263, 73—80).—The author and Mierau have pre- 
viously shown that an acid of the composition C;H;N,O, can be 
obtained by treating benzenylamidine nitrite with mineral acids; the 
further investigation of this subject has brought to light the follow- 
ing facts. 

Other amidines containing the atomic complex NH:C-NH, give 
acids analogous in composition to that produced from benzenylamidine, 
but those amidines in which the hydrogen of the amido- or imido- 
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group has been substituted by an alkyl group give no such com- 
ounds. - 

. The acids prepared from the amidines have the general formula 

X-CN,0,.H; on treatment with sodium amalgam, they lose either one 

or two atoms of oxygen, yielding acids having the composition 

X-CN,OH and X-CN,H respectively. 

The oxygen-free compound obtained from benzenylamidine has the 
molecular formula C;H,N,, and is a strong monobasic acid. Judging 
from its decomposition products, it contains the unchanged benzenyl 
group, and may, therefore, be named benzenyltetrazotic acid; the 
compound of the composition C;H,N,O may be termed benzenyloxy- 
tetrazotic acid, and the compound of the composition C.ELN,O, 
benzenyldioxytetrazotic acid. 

The dioxytetrazotic acids are very unstable in the free state, and 
have not yet been isolated ; their salts are much more stable in solu- 
tion, but all the metallic salts are highly explosive in the dry state, 
and must be handled with the greatest care; they are also decom- 
posed by concentrated sulphuric acid with explosive violence. 

The only oxytetrazotic acid yet prepared is benzenyloxytetrazotic 
acid; as regards stability, it seems to be intermediate between benzeny]- 
tetrazotic acid and benzenyldioxytetrazotic acid ; the anhydrous com- 
pound readily decomposes, but when in combination with 1 mol. of 
water of crystallisation it is stable. 

The tetrazotic acids are very stable; benzenyltetrazotic acid is 
decomposed by concentrated hydrochloric acid and by potash only 
at a high temperature. 

The constitution of these new compounds has not yet been deter- 
mined, and there are but few facts from which any conclusions can 
be drawn. Itis probable, in the first place, that since benzenyldioxy- 
tetrazotic acid gives benzonitrile on decomposition, it contains the 
group CPh=, and since it is formed by the action of nitrous acid on 
the amidine, its constitution is probably represented by the formula 
NO-N:CPh:N:N-OH ; this view is in accordance with the fact that 
substituted amidines give no analogous compound, and also with the 
reactions of the acid and with those of its derivatives. Benzenyltetr- 
azotic acid is probably also a benzenyl derivative, as it is formed by 
the action of sodium amalgam on a cold dilute solution of the dioxy- 
tetrazotic acid: when heated with concentrated hydrochloric acid, it 
is decomposed into aniline, carbonic anhydride, nitrogen, and ammo- 
nia, and its ethyl salt under the same conditions gives benzoic acid, 
ammonia, nitrogen, a little carbonic anhydride, and probably also 
aniline, ethylamine, and ethyl chloride; it may possibly be a tetrazole 


derivative of the constitution CPh< yy Ap or it may have the con- 
stitution NH-CPh'N<i, in which case it would be the imido-deri- 


N 
vative of Curtius’ benzoylazoimide, C.HsCON<Y (this vol., p. 56). 


An account of the experimental work on this subject is given in the 
following abstracts. F. S. K. 
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Benzenyldioxytetrazotic Acid. By W. Lossen and F. Mierav 
(Annalen, 263, 81—87).—Benzenylamidine benzenyldiorytetrazotate, 
C;H,N:,C;H,N,O2, is best prepared by mixing an aqueous solution 
(80 c.c.) of potassium nitrate (80 grams) with a solution of benzenyl- 
amidine hydrochloride (20 grams) in water (100 grams) heated at 
60—70°, and then adding, drop by drop, sulphuric acid of sp. gr. 1:2 
(20 c.c.); after keeping for two hours, the precipitated salt is sepa- 
rated by filtration. The yield is, at the most, 37 grams from 
100 grams of the hydrochloride ; during the process nitric oxide and 
nitrogen are evolved, and some of the product undergoes decomposi- 
tion with formation of benzonitrile. It crystallises from boiling 
alcohol in lustrous plates, explodes at about 178°, and is readily solu- 
ble in hot alcohol, but only sparingly in hot water, and almost insolu- 
ble in ether. The potassium salt, C;H;N,O.K, is deposited in crystals 
when the benzenylamidine salt is treated with alcoholic potash, or 
with an alcoholic solution of potassium acetate; it crystallises in 
needles or plates, explodes violently when heated, when rubbed, or 
when brought into contact with concentrated sulphuric acid, and is 
very readily soluble in water, but only sparingly in cold alcohol, and 
insoluble in ether. The silver salt, C,;H;N,O,Ag, is obtained as a 
white precipitate on adding a solution of silver nitrate to a solution 
of the potassium salt; it is very explosive. In solutions of the 
potassium salt, barium chloride, lead acetate, and mercurous nitrate 
produce colourless precipitates. which are explosive in the dry state; 
solutions of ammonium chloride, hydroxylamine hydrochloride, and 
methylaniline hydrochloride give crystalline precipitates, and a solu- 
tion of rosaniline gives a voluminous, dark-red precipitate. 

The free benzenyldioxytetrazotic acid is very unstable; on adding 
a mineral acid to a solution of the potassium salt, the liquid turns 
yellow, but becomes colourless again on warming, nitrogen and 
nitric oxide being evolved, with formation of benzonitrile. 


F. S. K. 


Metanitrobenzenyldioxytetrazotic Acid. By W. Lossen and 
M. Neupert (Annalen, 263, 87—92).—Potassium metanitrobenzenyl- 
dioxytetrazotate, NO.C;H,N,O.K, is deposited in crystals, together 
with the corresponding amidine salt, when a solution of metanitro- 
benzenylamidine hydrochloride is mixed with excess of a concen- 
trated solution of potassium nitrite, and nitric acid added to the 
mixture until a regular evolution of gas takes place; the two com- 
pounds can be separated by treating the mixture with hot water or 
hot alcohol, in both of which the amidine salt is almost insoluble. 
The potassium salt can also be obtained by boiling the amidine salt 
with a concentrated solution of potassium nitrite, or by agitating it 
with alcoholic potash. It crystallises from hot alcohol in small, 
moss-like needles, is very explosive, gives Liebermann’s reaction, and 
is only sparingly soluble in cold water and cold alcohol. The free 
acid could not be isolated ; when a solution of the potassium salt is 
treated with strong mineral acids, and when the lead salt is decom- 
posed with hydrogen sulphide, metavitrobeuzonitrile is formed with 
evolution of gas. The barium salt, (NO.°C;H,N,O,).Ba, prepared by 
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precipitating a solution of the potassium salt with barium chloride, 
is a colourless, explosive compound almost insoluble in water and 
alcohol. The silver salt, NO,"C;H,N,O.Ag, is a dirty-white, explosive 
compound, very sensitive to light. The ammonium salt, 


NO,°C,;H,N,O.-N Hy, 


is precipitated in needles on adding ammonium chloride to a solution 
of the potassium salt; it is sparingly soluble in water, but readily in 
alcohol, and explodes at about 152°. The hydroxylamine salt, 
NO,°C;H;N,O.,NH,°OH, erystallises in needles, and is rather explo- 
sive. The phenylhydrazine salt, NO.°C;H;N,O,,N.H;Ph + H,O, crys- 
tallises in yellowish needles, and melts at about 130° with decomposi- 
tion; in solutions of the potassium salt, the hydrochlorides of aniline 
and metaphenylenediamine also produce crystalline precipitates. The 
metanitrobenzenylamidine salt, NO.*C,;H;N,O.,NO,°C,H,N, (see above), 
is a yellow, crystalline powder which melts at about 176°, and is in- 
soluble in the ordinary solvents; it is rapidly decomposed by con- 
centrated sulphuric acid, but only slowly by dilute hydrochloric acid. 
The ethyl salt seems to be decomposed by alcohol. F. S. K. 


Phenethenyldioxytetrazotic Acid. By W. and C. Lossen 
(Annalen, 263, 92—95).—Phenethenylamidine phenethenyldioxytetr- 
azotate, C;HjN2,CsH,N,O2, is gradually precipitated when a solution 
of phenethenylamidine nitrite (10 grams) in water (150—200 c.c.) at 
about 60° is mixed with a saturated solution (10—15 c.c.) of potas- 
sium nitrite, and then dilute sulphuric acid added until the evolution 
of gas commences ; the yield is, at the most, 20 grams from 100 grams 
of the amidine salt. It crystallises from hot alcohol in slender 
needles, and from water in well-defined, rhombic crystals, a: b:¢ = 
0°551 : 1 : 0°407, is moderately easily soluble in alcohol, but only 
sparingly in ether, and almost insoluble in cold water; it is decom- 
posed by boiling water with formation of phenylacetonitrile. The 
potassium salt, C,H;N,O,K, prepared by triturating the amidine salt 
with alcoholic potash, crystallises from boiling alcohol in large, 
nacreous plates, and is readily soluble in water, but only sparingly in 
cold alcohol, and insoluble in ether; its aqueous solution undergoes 
decomposition on boiling, with formation of phenylacetonitrile, and 
the dry compound is highly explosive. The silver salt, C,H;,N,O,Ag, 
is obtained as a reddish precipitate on adding silver nitrate to a solu- 
tion of the potassium salt ; it first becomes colourless, but on exposure 
to light again turns reddish, then brown, and finally black; it is 


highly explosive, and is very readily decomposed by alkalis. 
F. S. K. 


Reduction of Benzenyldioxytetrazotic Acid. By W. and C. 
Lossen (Annalen, 263, 96—108).—Benzenylozytetrazotic acid and 
benzenyltetrazctic acid are both produced when an aqueous solution of 
the potassium salt of benzenyldioxytetrazotic acid is reduced with 
sodium amalgam ; the two products cannot be easily separated. When 
a warm concentrated solution of the potassium salt of the dioxy-acid 
is treated with excess of sodium amalgam, benzenyloxytetrazotic acid 
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is the sole product, whereas when a cold 6—8 per cent. solution of 
the potassium salt is employed, only a small quantity of benzenyloxy- 
tetrazotic acid is formed, the principal product being benzenyltetr- 
azotic acid. 

Benzenylowytetrazotic acid, C,H,N,O + H,0, crystallises from 
boiling water in needles, and from cold dilute alcohol in reddish- 
yellow, rhombic or monosymmetric forms; it loses its water at 150°, 
melts at 175° with explosive decomposition, and is soluble in alcohol 
and ether, but is reprecipitated from the solutions on the addition of 
light petroleum. The anhydrous acid readily undergoes decomposi- 
tion, on keeping, with evolution of nitrous fumes; it seems, also, to 
be decomposed by anhydrous solvents, such as benzene, even at the 
ordinary temperature, but it is not acted on by boiling hydrochloric 
acid or dilute sulphuric acid. Concentrated nitric acid decomposes it 
in the cold, but concentrated sulphuric acid has no action until the 
temperature rises to about 250°; the solution in hot sulphuric acid 
gives Liebermann’s reaction, whereas the undecomposed acid does not. 
The results of molecular-weight determinations in phenol solution 
were in accordance with those required by a compound of the mole- 
cular formula given above. The potassiwm salt, C;H;N,OK, separates 
from alcoholic ether in crystals, is readily soluble in water and alcohol, 
and explodes when heated. The bariwm salt, (C;H;N,O).Ba + 3H,0, 
crystallises in plates, loses its water at 105°, and is readily soluble 
in water, but more sparingly in alcohol. The silver salt, C;H;N,OAg, 
is insoluble in water, and darkens on exposure to light. In solutions 
of the potassium salt, the nitrates of lead and mercury produce a 
colourless, copper sulphate a light-green, and ferric chloride a reddish- 
brown precipitate. 

Benzenyltetrazotic acid, C;H,N,, crystallises from hot water in long, 
colourless needles, and from cold alcohol in rhombic forms, melts at 
212—213° with decomposition, and is moderately easily soluble in 
alcohol, but only sparingly in ether, and almost insoluble in benzene, 
light petroleum, and cold water. When the acid is carefully heated 
at its melting point, it turns wine-red, and, on cooling, the liquid 
solidifies to a colourless mass, in which is imbedded a small quantity 
of a purple-red substance, insoluble in water, and only sparingly 
soluble in dilute alcohol; when heated quickly, the acid decomposes 
suddenly, with development of light and heat, yielding a thick, dark- 
green, very stable liquid, which is readily soluble in alechol. Molecu- 
lar-weight determinations in phenol solution gave results in accord- 
ance with those required by the molecular formula C;H,N,. The 
potassium salt, C;H;N,K, crystallises from alcoholic ether in nacreous 
plates, and decomposes on heating. The Lariwm salt, (C;H;N,).Ba + 
3H,0, crystallises in thin plates. The silver salt, C,H;N,Ag, is colour- 
less, and moderately stable in the light. Copper sulphate, silver 
nitrate,and the two nitrates of mercury produce precipitates in an 
aqueous solution of the acid, and, with a solution of the potassium 
salt, mercuric chloride and lead nitrate give a colourless, cobalt 
nitrate a bright-red, and ferric chloride a yellowish-brown precipitate. 
The ethyl salt, C;H;N,Et, prepared by heating the acid with an 
alcoholic solution of potassium ethoxide and ethyl iodide, is a moder- 
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ately thick oil, insoluble in water, but soluble in alcohol, ether, and 
concentrated hydrochloric acid ; it cannot be distilled. 
F. 8. K. 


Orthochlorophenylhydrazine. By C. Wittceropr (Ber., 24, 
1660—1662).—Orthochlorophenylhydrazine hydrochloride is obtained 
by reduction of orthochlorodiazobenzene chloride with stannous chlor- 
ide and hydrochloric acid. It is a white, crystalline compound, and 
decomposes about 200°. 

Orthochlorophenylhydrazine is obtained as a white, crystalline 
mass on adding excess of strong ammonia to an aqueous solution of 
the hydrochloride. It is soluble in hot water, alcohol, ether, and 
benzene, and is fairly stable to light, air, and a gentle heat. 

Picrylorthochlorophenylhydrazine is obtained by mixing hot alcoholic 
solutions of the hydrazine hydrochloride and picryl chloride. It 
crystallises in thick, red prisms, and melts at 160°. From benzene, it 
crystallises in yellow plates containing 1 mol. of benzene, which it 
loses when heated at 100°. From pseudocumene, or from an alcoholic 
solution of pseudocumene, it crystallises in thick, yellow prisms 
containing 1 mol. of the hydrocarbon, which it loses when heated 
at 100°. 

Dinitronitrosophenylorthochlorazobenzene, C,H yCl-N2°C,H.(NO,)."NO, 
is obtained by boiling picrylorthochlorophenylhydrazine with acetic acid 
in a reflux apparatus. It crystallises in yellowish-red prisms, melts 
at 244—245°, and is quite insoluble in benzene. E. C. R. 


Configuration of w-Isonitroacetophenone (Benzoylform- 
oxime). By H. G. Sépersaum (Ber., 24, 1381—1388).—An acetyl 
derivative could not be obtained by the interaction of benzoylform- 
oxime and acetic anhydride; benzoic cyanide was the only product ; 
its formation, however. proves that the oxime belongs to the A-series, 
and has the formula ” oa On treating the oxime with acetic 
chloride at the ordinary temperature, a compound is deposited of the 
formula C;Hj»NO,;Cl; Claisen and Manasse, who first prepared it, 
supposed it to be the acetyl derivative ; in all probability, however, 
it is either the oximacetate hydrochloride, BzCH:N-OAc,HCl, or a 
hydroxychloride of the same oximacetate, of the formula 


OH-CPhCl-CH:NOAc. 


By the action of water at the ordinary temperature, the hydrate of 
benzoylformoxime acetate, CPh(OH).*CH:NOAc is formed, crysial- 
lising from chloroform in colourless, lustrous needles which melt at 
131°. The oxime is regenerated on warming with dilute hydro- 
chloric acid or by treatment with concentrated sulphuric acid at the 
ordinary temperature. The acetyl derivative yields phenylhydroxy- 
acetic acid on hydrolysis with dilute soda; with sodium carbonate 
solution, however, diphenylhydroxytriketone, OH-CHBz‘COBz, is 
formed, and crystallises from benzene in yellow, microscopic needles 
melting at about 170°; the molecular weight, determined by Raoult’s 
method, agrees with the formula. 


1044 ABSTRACTS OF CHEMICAL PAPERS. 


The above oximacetate appears to be the «-modification 


and is probably formed from the intermediate B-derivative by mole- 
cular rearrangement induced by the action of hydrogen chloride. 
The formation of the peculiar hydrolysis products may be explained 
by assuming that the a-oxime is first formed; this, being unstable, 
decomposes into hydroxylamine and the aldehyde, the latter com- 
pound being afterwards further changed in the manner shown. 


So. & F, 


The Induline Group. By O. Fiscuer and E. Hepp (Annalen, 
262, 237—264).—Rosindulines—lIt has been shown in a previous 
paper (Abstr., 1890, 908) that rosindulines are produced by the 
action of a large number of naphthaleneazo-derivatives, or nitroso- 
naphthalene derivatives on aniline or analogous bases; in the 
preparation of these dyes quinoneanilides, such as anilidonaphtha- 
quinoneanil, are formed as intermediate products just as dianilido- 
quinonedianil (azophenine) is formed in the preparation of the blue 
indulines of the benzene series. In order to obtain a good yield of 
the rosinduline, it is not necessary to work under conditions which are 
favourable to the production of quinoneanilides ; on the contrary, the 
yield is considerably larger when the quinoneanilide is obtained in 
only small quantities, because it is only when in the nascent state 
that it is readily transformed into a rosinduline. The conditions 
favourable to the formation of a quinoneanilide are (1) a compara- 
tively low temperature in the fusion process, and (2) the presence of 
some diluent; consequently when aniline is boiled with benzeneazo- 
a-naphthylamine hydrochloride in glacial acetic acid solution, and 
when nitrosophenyl-a-naphthylamine is heated with aniline in 50 per 
cent. acetic acid solution, anilidonaphthaquinoneanil is formed in 
large quantities. 

In preparing phenylrosinduline from benzeneazo-a-naphthylamine 
and aniline (loc. cit.), benzeneazo-a-phenylnaphthylamine (loc. cit.) is 
first formed ; as the last-named compound dissolves in sulphuric acid 
yielding a blue solution, whereas the rosinduline gives a green solu- 
tion, the course of the reaction can be easily followed. 

Anilidoisonaphthylrosinduline, CssH2gN,, is formed in small quantities 
in preparing phenylrosinduline as previously described (Abstr., 1888, 
1291, and 1890, 909), and remains undissolved on extracting the melt 
with benzene. It crystallises from hot alcoholic xylene in bronze- 
coloured needles, melts at a very high temperature, and is very 
sparingly soluble in all ordinary solvents ; it dissolves in concentrated 
sulphuric acid yielding a green solution in which an indigo-blue, 
flocculent precipitate is produced on the addition of water. The 
hydrochloride, CsgHogNy, HCl, crystallises from alcohol, in which it is 
sparingly soluble, in bronze-coloured plates. When anilidoisonaphthy!- 
rosinduline is heated at 180—200° with a mixture of glacial acetic 
acid and concentrated hydrochloric acid, it is decomposed into aniline 
and a base of the composition CuHigN:O>, which is probably a 
hydroxy-derivative of the isonaphthylrosindone (hydroxyphenyldi- 
naphthazine) previously described (Abstr., 1890, 910). This new 
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base dissolves in alcoholic benzene yielding a rose-coloured solution 
which shows an intense orange-yellow fluorescence ; its hydrochlor- 
ide crystallises in green plates, is unstable, and dissolves in alcohol 
yielding a solution having a greenish-yellow fluorescence. 

Rosindulines can be prepared from a-amidoazo-¢-naphthylamine : 
When @-amidoazo-a-naphthylamine hydrochloride (1 part) is heated 
with aniline (2 parts) and aniline hydrochloride (1 part) at 
150—180°, phenylrosinduline and isonaphthylrosinduline (Abstr., 
1890, 908) are obtained. 


~_ 1 3 
Phenylrosindulinesulphonic acid, CsHy< NPE S>CwHs:N-C,H,SO,H, 


is formed when phenylrosinduline is heated at 100° with concentrated 
sulphuric acid; it is a red, very sparingly soluble powder. The 
sodium, potassium, and ammonium salts are only very sparingly 
soluble in boiling water, from which they crystallise in thin plates. 
When the acid is heated with water at 200°, it is decomposed into 
rosindone and metamidobenzenesulphonic acid. 

Rosindone can be converted into a sulphonic acid by treating it 
with sulphuric anhydride; this acid dyes silk a yellowish-red shade 
which shows a fiery-red fluoresence, and its salts are readily soluble. 

Bromorosindone, C.2.H,;N,OBr, is deposited in the form of a red 
powder on adding bromine (2 mols.) to a well-cooled glacial acetic 
acid solution of rosindone; it crystallises from alcoholic benzene in 
bright-red prisms, and is almost insoluble in cold glacial acetic acid, 
but more readily in alcohol and chloroform. Both bromorosindone 
and its sulphonic acid are eosin-coloured dyes; the shades obtained 
are brilliantly fluorescent. When chlorine is passed into an acetic 
acid solution of rosindone, the colour gradually disappears, and a 
colourless compound containing chlorine, probably a ketochloride, is 
deposited on the addition of water. 

Rosindonic acid, C.2H,,N,0;, is formed when rosinduline, rosindu- 
linesulphonic acid, or rosindone is warmed with a glacial acetic 
acid solution of chromic acid until the solution becomes colour- 
less. It separates from a mixture of benzene and light petr- 
oleum in colourless crystals, melts at 209°, and is insoluble in water 
and only sparingly soluble in alcohol, but readily in ether and 
benzene ; it dissolves in concentrated sulphuric acid yielding an in- 
tensely yellow solution, which becomes colourless on the addition of 
water. The silver salt, C..H,,;N.O;Ag, crystallises from hot water in 
shining plates; the potassium salt and the sodium salt are readily 
soluble in water, but the barium salt and the calcium salt are only 
sparingly soluble, and the copper salt and the lead salt are 
insoluble. 

Anilidonaphthaquinonedianil, NH Ph:C,.H{NPh),{(NPh).: NHPh= 
1:4: 2],is formed as an intermediate product in the oxidation of tri- 
anilidonaphthalene to phenylrosinduline by mercuric oxide (Abstr., 
1890, 908) ; it crystallises from benzene or alcohol in orange-yellow 
prisms, melts at 159°, and on reduction with zinc-dust and acetic acid 
is converted into trianilidonaphthalene. 

Quinoneanilides and Azophenines.—W hen orthonitrophenol (1 part) 
is boiled for a few hours with aniline (2 parts) in 50 per cent. acetic 
VOL. LX. 4a 
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acid solution, a considerable quantity of dianilidoquinoneanil, identi- 
cal with the compound obtained by Zincke and Hagen from quinone 
and aniline (Ber., 18, 788), is deposited. The compound obtained 
from dibromonitrosophenol and previously described by the authors as 
hydroxyazophenine (Abstr., 1888, 456) and the substance prepared 
by Kohler from paranitrosometahydroxydiphenylamine (Abstr., 1888, 
587) are both identical with Zincke and Hagen’s dianilidoquinone- 
anil. 

Toluazophenine, C,H.(NC;H;),(NHC;H;). [(NC;H,).: (NHC,H;). 
= 1:4:2:5], was first prepared by Kimich (Ber., 8, 1031), who 
erroneously assigned to it the composition CwH;,N;0; when boiled 
with methyl] alcohol and concentrated sulphuric acid, it is decomposed 
into paratoluidine and diparatoluidoquinone. 

The compound prepared by Nélting and Witt (Ber., 17, 82) from 
orthamidoazotoluene and paratoluidine has the composition C,H N, 
and not CyH,yN;; when boiled with methyl alcohol and con- 
centrated sulphuric acid, it is decomposed into ditolwidotoluquinone, 
C;HO,Me(NHC,;H,;),., and paratoluidine. This ditoluidotoluquinone, 
crystallises from alcohol in brown needles, melts at 178°, and is iso- 
meric with the symmetrical compound (m. p. 241°) previously ob- 
tained by the authors from toluquinone and paratoluidine (Abstr., 
1890, 912); its constitution is, therefore, represented by one of the 
two formule [Me : O,:(NHC,;H,), = 1:2:5:3:4or=1:2:5:4:6], 
so that the original compound of the composition C;;H,,N, is an 
azotoline of the constitution 


[Me : (NC,H;).: (NHC,H,), = 1:2:5:3:4, or = 1:2:5:4:6]. 


The compound of the composition C,H, N.O2, obtained by Févre 
(Abstr., 1883, 734) from nitrosoresorcinol and aniline, is probably a 
hydroxyanilidoquinoneanil of the constitution [O: OH: NPh: NHPh 
= 1:3:4:6]; when boiled with methyl alcohol and sulphuric acid, 
it is decomposed into aniline and a crystalline compound of the com- 
position C,;H,,NO;, which melts at 189°, and is probably methoxyanil- 
idoquinone. 

Benzeneindulines.—Amidoazobenzeneinduline, (Abstr., 1890, 764) 
melts at 125°. The hydrochloride, C\sH,;N;,HCl, crystallises in 
brownish-red prisms; the hydrobromide, C,.H,;N;,HBr, crystallises in 
yellow, lustrous needles and is rather sparingly soluble in water. The 
nitrate, CigH,;N;,HNOs, is a bronze-coloured, crystalline powder which 
dissolves in water yielding a reddish-violet solution. 

Amidophenylinduline, the preparation of which is described in the 
German patent, No. 50,534, crystallises from alcohol or benzene in 
greenish prisms, melts at 150—152° (not at 255—260° as stated in 
the patent), and is only sparingly soluble in benzene ; the hydrochloride 
is very sparingly soluble in water. The nitrate, C.,HisNs,HNO,, 
crystallises in green, and the aurochloride, C,,HisN,,HAuCl, in bronze- 
coloured plates. When the base is heated with concentrated hydro- 
chloric acid at 150°, it is decomposed into ammonia, aniline, and a 
hydroxy-compound which is only very sparingly soluble in alcohol, 
yielding a reddish-violet solution. 

Phenylinduline, C,,Hy,Ns, is obtained when amidophenylinduline is 
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diazotised in alcoholic solution, the solution of the product heated to 
boiling, diluted with water, and the base precipitated with ammonia. 
It crystallises from a mixture of methyl alcohol and benzene in thick, 
red plates, melts at 230—231°, and is readily soluble in benzene, but 
only sparingly in methyl alcohol, and almost insoluble in light petr- 
oleum ; it dissolves in concentrated hydrochloric acid and sulphuric 
acid with a blue, in dilute mineral acids with a bluish-violet, and in 
acetic acid with a red coloration. The hydrochloride and the sulphate 
crystallise in green prisms. 

Further investigation has shown that the compound (m. p. 
229—230°) obtained by heating azophenine with concentrated hydro- 
chloric acid, and which was first thought to be anilidoquinonedianil, 
CuHiN; (Abstr., 1890, 912), is identical with the phenylinduline just 
described ; this fact shows that phenylinduline must have the con- 

1 


4 
stitution N Ph:C,Hi<n p> CoH The benzeneindulines are, there- 


2 
fore, like the rosindulines, derivatives of paraquinone, whereas the 
saffranines and eurhodines are derivatives of orthoquinone. 

The blue compound obtained by boiling amidoazobenzene hydro- 
chloride with aniline hydrochloride in aqueous solution contains 
oxygen, and does not belong to the same class of compounds as the 
indulines. 

Indazine, a blue dye obtained by treating nitrosodimethylaniline 
with diphenylmetaphenylenediamine, is the hydrochloride of a base 
which has many properties in common with the saffranine bases, but 
which, like the indulines, is free from oxygen; the free base, 
C.»H»N,, crystallises from benzene in compact bronze-coloured 
prisms, melts at 218—220°?, and effloresces on exposure to the air 
owing to lossof benzene. It is readily soluble in alcohol and benzene, 
but only sparingly in ether, light petroleum, and hot water, and in- 
soluble in alkalis; it dissolves in concentrated sulphuric acid yielding 
a green solution which turns yellow on the addition of water. The 
hydrochloride and the sulphate dissolve freely in water giving bluish- 
violet solutions, but the nitrate is only sparingly soluble. 

Nitrosoaniline combines with diphenylmetaphenylenediamine form- 
ing a violet indazine; nitrosodiphenylamine and the meta-base give a 


blue compound. F. S. K. 


Dichloromaleinanil Chloride. By R. Anscuiirz and C. Beavis 
(Annalen, 263, 156—163).—Dichloromaleinanil chloride, 
CCICCI, 
Ccrco-> NPE, 


is easily obtained in a pure condition by heating succinanil (1 mol.) with 
phosphorus pentachloride (4 mols.) at 130°, until the reaction is at an 
end, and then distilling the product under greatly reduced pressure. 
It crystallises from light petroleum and glacial acetic acid in colourless, 
transparent prisms, melts at 123—124°, boils at 179° under a pressure 
-of about 11 mm., and is very readily soluble in chloroform, carbon 
-bisulphide, and acetone ; when treated with boiling water, it is gradu- 
4a2 
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ally converted into dichloromaleinanil (m. p. 203°), the compound 
which Kauder considered to be produced directly by the action of 
phosphorus pentachloride on succinanil (Abstr., 1885, 651). 


FCrC(OMe).. Ph is de- 


Dichloromaleinanil dimethyl ether, CCl —_ co 
posited in colourless needles, when the preceding compound is dis- 
solved in warm alcohol, and the solution then allowed to cool; it 
melts at 110° and is gradually converted into dichloromaleinanil 
when boiled with a mixture of methyl alcohol and hydrochloric acid. 
The corresponding diethyl ether, C,,H,,Cl,NO;, crystallises from 
alcohol in colourless, lustrous prisms, melts at 96—97°, and is con- 
verted into dichloromaleinanil by boiling alcoholic hydrochloric 
acid. 

A compound of the composition C,,H,Cl,NO, which has possibly 
CCl-CCl(O Me) 


ae | 
the constitution GH-CO-NPh 
is warmed with phosphorus pentachloride and the product treated 
with methyl alcohol; it melts at 91°. F. S. K. 


>, is formed when succinanil (1 mol.) 


Formation of Thianhydro-compounds. By P. Jacosson and 
A. FRANKENBACHER (Ber., 24, 1400—1411).—Amidophenylmercapto- 


methylmercaptan, CH<g >C-SH, which was first obtained by 


Hofmann, may be prepared by heating azobenzene with 2°5 parts of 
carbon bisulphide in a sealed tube for five hours at 260—270° ; the 
product is purified by solution in soda and crystallisation from 
alcohol ; the yield is 60 per cent. of the azobenzene employed. It is 
proposed to terin the compound thiocarbamidothiophenol ; its formation 
is probably preceded by a decomposition of the azobenzene and 
carbon bisulphide into phenylthiocarbimide and sulphur; these, 
however, combine to form the unstable intermediate product 
SH-C,H,yN:CS, from which the thiophenol is obtained by intra- 
molecular rearrangement; this theory is supported by the fact that 
the thiophenol may be prepared by the direct interaction of sulphur 
and phenylthiocarbimide at 260—270°. The thiophenol does not 
react with aniline, and yields no acetyl derivative; the mercuro- 
chloride, C;HsNS.,HgCl., is colourless and crystalline. 
Thiocarbamidothionaphthol is prepared in a similar manner by 
heating a-naphthylthiocarbimide with sulphur for 4—5 hours at 
220—230° ; it is identical with the compound formed by the action of 
carbon bisulphide on diamidodinaphthy! bisulphide; on oxidation, the 
corresponding bisulphide is formed, together with a small quantity of 
a second compound which crystallises from benzene in plates, and 
melts at 180°; it is isomeric with the first compound, and is probably 
derived from a 1-1'-thiocarbamidonaphthol. The mercurochloride is 
deposited in transparent, tabular crystals melting at 209—210°. 
8-Naphthylthiocarbamide reacts with sulphur in a similar manner 
to the a-derivative; the product is represented by the formula 


CyH.<gS>C-'SH [N:S = 3: 4or 3: 2], the former positions being 


ORGANIC CHEMISTRY. 1049 


the more probable: it crystallises in small needles, and melts at 232° 
with decomposition. 


The disulphide, OnEe<e SO-8,C0< 3 >CwHs, prepared by oxida- 


tion of the preceding compound with potassium ferricyanide in 
alkaline solution, is deposited from benzene in prismatic crystals 
and melts at 180°; on boiling with alcoholic potash, the thio- 
naphthol is regenerated. No crystalline mercurochloride could be 


obtained. 
The methyl ether, CuHe<Q >C-SMe, is formed by heating the thio- 


naphthol with methyl iodide, and crystallises from dilute alcohol in 
colourless needles melting at 73°5-—74°. 


Carbanilamidothiophenol, CxHi<g S>C-NHPh, is prepared by heat- 


ing azobenzene with two molecular proportions of phenylthiocarb- 
imide for three hours at 260—270°; the product is most readily 
purified by solution in light petroleum or hydrochloric acid. The 
picrate crystallises from alcohol, and melts at 222°. The awrochloride 
forms brownish-red needles. The acetyl derivative is deposited from 
alcohol in colourless needles and melts at 167°. J. B. T. 


Action of Sulphur on Benzaldehyde. By G. A. Barsaania 
and A. Marquarpr (Ber., 24, 1881—1883).—When benzaldehyde 
(30 grams) is heated with sulphur (10 grams) in a sealed tube for 
36 hours (compare Gazzarini, Abstr., 1888, 950), a reddish-coloured, 
crystalline mass, consisting of small, lustrous plates and rectangular 
prisms, is obtained. On opening the tube, little or no hydrogen 
sulphide is given off. The product is treated with ether, whereby 
the crystals are dissolved, leaving the sulphur and another com- 
pound (see below) behind. The ethereal solution is shaken with 
an aqueous solution of sodium carbonate, and on acidifying the 
alkaline extract with hydrochloric acid, a copious precipitation of 
benzoic acid occurs, whilst, on evaporating the ethereal solution, a 
compound is obtained which, on repeated crystallisation from alcohol, 
forms lustrous, white plates, and melts at 121—122°; it is identified 
as stilbene by its melting point, and that of the dibromide obtained 
from it. The residue insoluble in ether yields, on treatment with 
benzene or chloroform, a compound containing sulphur, crystallising 
in white needles, and melting at 164—167°, which has all the proper- 
ties of y-thiobenzaldebyde (Baumann and Fromm, Abstr., 1890, 25). 
It therefore appears probable that the initial action of sulphur on 
benzaldehyde is the formation of thiobenzaldehyde and benzoic acid, 
being in this stage analogous to the formation of thio-derivatives with 
aldehydes of the fatty series (see Abstr., 1881, 34; 1885, 136), ilu: 
thiobenzaldehyde then decomposing into stilbene and sulphur thus: 
2CHSPh = CHPh:CHPh +8,. In this case, the formation of 
stilbene ought to be effected by very small quantities of sulphur, and 
experiment shows that a quantity of the latter equal in weight to 4 
of the benzaldehyde is sufficient. Klinger (Abstr., 1877, 306 ; 1878, 
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132) obtained stilbene by heating amorphous thiobenzaldehyde with 
copper powder. A. R. L. 


Thio-derivatives of Benzaldehyde. By E. Baumann and E. 
Fromm (Ber., 24, 1431—1440).—The majority of thioaldehydes do 
not volatilise without decomposition, and are very sparingly soluble 
in benzene or glacial acetic acid; molecular weight determinations of 
them are therefore most conveniently made with naphthalene as 
solvent. The molecular depression for naphthalene is given by 
Raoult as 82, by Fabinzi as 85°6, whilst Eykmann found it to vary 
from 68°3 to 76°6, although for the greater number of his experiments 
the value is about 70. The theoretical number deduced from Van’t 
Hoff’s formula is 69°4. The authors have determined the molecular 
depression in the case of trithioformaldehyde, «- and £-trithiacet- 
aldehyde, and trimethylene tetrasulphide, the vapour densities of 
which are known; the highest value was 72, the lowest 67°7, and the 
mean 69°6; the molecular weights thus obtained agree closely with 
those calculated from the depression in glacial acetic acid solution. 

8-Thiobenzaldehyde (m. p. 225—226°) has the formula 3(C,H,S), 
and crystallises with 1 mol. benzene ; on account of its analogy with 
f-thiacetaldehyde, its present name is correct (compare this vol., 
p. 1008). y-Thiobenzaldehyde (m. p. 167°) also has a trimolecular 
formula; it is proposed in future to term it a-thiobenzaldehyde to 
show its relation to «-thiacetaldehyde. 

The compound hitherto called a-thiobenzaldehyde, which is amorph- 
ous, melts at 83—85°, and is prepared by the action of ammonium 
sulphide, or hydrogen sulphide, on benzaldehyde, is not a trithio- 
benzaldehyde, but a complicated polymeride, or perhaps a mixture of 
several compounds of high molecular weight; its formula is prob- 
ably (C;H.S)i2, and it is comparable with the polymeric thioform- 
aldehyde of Wohl. 

By repeated solution of this amorphous compound, a small quantity 
of B-thiobenzaldehyde is separated; the remainder, however, is quite 
unchanged in properties. The elementary analyses of several pre- 
parations give 03 to 1°0 per cent. more sulphur than is required by 
the formula (C;H,S):, the carbon being correspondingly low; this 
may be due to the presence of a little free sulphur. 

Thiobenzaldine is obtained in small quantity during the prepara- 
tion of polymeric benzaldehyde by the interaction of ammonium 
sulphide and benzaldehyde. 

The formation of the polymeric compound is preceded by that of a 
hydroxymercaptan, OH-CHPh*SH, which is much less stable than 
the corresponding formic and acetic derivatives, and immediately 
undergoes condensation, the solvent alcohol probably acting as a 
dehydrating agent. The two trithiobenzaldehydes are odourless; the 
polymeric compound, when recently prepared, has a strong smell, 
which gradually disappears as purification proceeds. J. B. T. 


Aromatic Thioaldehydes. By E. Baumann and E. Fromm (Ber., 
24, 1441—1456 ; compare this vol., p. 1008.).—a-Trithioparamethozy- 
benzaldehyde, C.4H2,8;03, is prepared by dissolving the aldehyde in 
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alcohol, adding 0°1 part of hydrochloric acid, and saturating the 
solution with hydrogen sulphide at a temperature of —5° to —10°; 
it is readily soluble in benzene, sparingly in alcohol, and is deposited 
in small, needle-shaped crystals melting at 127°. The corresponding 
A-derivative is formed in a similar manner in presence of excess of 
hydrochloric acid and at ordinary temperatures; it crystallises with 
1 mol. benzene in transparent plates, and melts at 183°. 

By the action of hydrogen sulphide on paramethoxybenzaldehyde 
in alcoholic solution, a plastic compound is obtained which hardens 
after some time ; it softens at 75—77°, and contains more sulphur than 
the thioaldehydes. 

On treatment of the methoxybenzaldehyde, in alcoholic solution, 
with ammoninm sulphide, a crystalline polymeric thio-derivative of 
the formula (C,;H,SO), is obtained, melting at 90—92°, together with 
anisyl bisulphide, S.(CH.°C,HyOMe).; this crystallises from alcohol, 
on the addition of water, in large, thin plates. By the reduction of 
this compound, anisylmercaptan is formed; it is a yellow, oily liquid, 
volatile with steam. The copper and silver salts are yellow and 
amorphous. 

a-Trithiorthomethoxybenzaldehyde is prepared in a similar manner to 
the above para-compound, which it closely resembles, and melts at 
157°. The 8-derivative crystallises from benzene in slender needles, 
and melts at 224°. From the mother liquors, an amorphous substance 
is deposited which softens at 60°, and melts at about 70°; it is prob- 
ably a mixture of oxysulphides. An impure product is obtained by 
the action of hydrogen sulphide on the methoxybenzaldehyde ; 
the compound formed with ammonium sulphide is a mixture of 
various polymerides, and melts at 85—88°. 

Orthisobutoxybenzaldehyde is a strongly refractive liquid which 
boils at 265°. The a-trithioaldehyde, CyHS;0;, is readily soluble, 
erystallises from alcohol in slender needles, and melts at 142°. The 
B-modification is deposited from benzene in transparent plates or 
prisms, and melts at 162—163°. As in the preceding cases, the poly- 
meric compounds are impure; that obtained with ammonium 
sulphide melts at 52—56°, and contains more sulphur than the thio- 
aldehydes. 

a-Trithiocinnamaldehyde, Cx;HyS;, crystallises from alcohol and 
melts at 167°; it is readily converted into the isomeric form by the 
action of ethyl iodide, but iodine does not cause this change. The 
B-compound is deposited in small, prismatic crystals, which do not 
contain benzene of crystallisation, and melt at 213°. On treatment of 
cinnamaldehyde in alcoholic solution with hydrogen sulphide, a yellow, 
viscid liquid is formed which contains oxygen, and consists of a 

mixture of several compounds. With ammonium sulphide and 
cinnamaldehyde, a colourless, flocculent precipitate is obtained which 
does not crystallise; it softens at 127°, and melts at 142°, and, on 
analysis, proves to be a mixture of at least two substances, one con- 
taining nitrogen, and the other more sulphur than the trithioaldehydes; 
the molecular weight is not less than 722°. 

The molecular weights of all the above compounds were determined 
by Raoult’s method in naphthalene solution. 
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These results show that in every case hitherto investigated aromatic 
aldehydes yield two isomeric trithio-derivatives, together with sub- 
stances which are either mixtures or else complicated polymerides ; the 
stability of these tri-derivatives shows that the sulphur atoms are 
each linked to two carbon atoms, or, in other words, that the com- 
pounds are to be regarded as trithiomethylene substitution products. 

The tri- and poly-thiobenzaldehydes yield cinnamene and thionessal 
on heating ; lepiden, the corresponding oxygen compound, has been 
shown by Japp and Klingemann to be tetraphenylfurfuran. Thionessal 
is therefore tetraphenylthiophen, and its formation, by heating cin- 
namene or phenylacetic acid with sulphur is an additional proof of the 
correctness of this view. é. B. F. 


Behaviour of Cinnamaldehyde towards Alkaline Hydrogen 
Sulphites. By F. Heuster (Ber., 24, 1805—1807).—The reaction 
which takes between cinnamaldehyde and alkaline hydrogen sulphites 
was first examined by Bertagnini (Annalen, 85, 271), and has been 
utilised by Bertram and Gildemeister for estimating the quantity of 
cinnamaldehyde in oil of cassia. The author finds that cold saturated 
solutions of potassium and sodium hydrogen sulphites combine with 
cinnamaldehyde in the normal manner, the last-named forming the 
compound CHPh:CH:CH(OH)-SO;Na, which then, on heating, under- 


goes the following reaction :— 


2CHPh:CH-CH(OH)-SO,Na = CHPh:CH-CHO + 
C,H, Ph(SO;Na)*CH(OH)-SO,Na. 


This compound may also be obtained directly, and in quantitative 
proportions, by adding cinnamaldehyde (1 mol.) to a hot concentrated 
solution of an alkaline hydrogen sulphite. The potassiumsalt crystallises 
from water in compact needles, having the composition C,H,O(SO;K). 
+ 2H,0; and on dry distillation or boiling with soda is reconverted 
into cinnamaldehyde. Dilute sulphuric acid, on the other hand, 
converts it into cinnamaldehydesulphonic acid, C,H;Ph(SO;H)-CHO, 
which readily combines with phenylhydrazine, forming the phenyl- 
hydrazine salt of cinnamaldehydrazonesulphonic acid ; this compound 
crystallises in yellowish plates, melts with decomposition at 165—166°, 
and is decomposed by aqueous soda with formation of phenylhydrazine 
and cinnamaldehydrazone. H. G. C. 


Some Ketones. By G. Errera (Gazzetta, 21, 94—103).—Paratolyl 
ethyl ketone, CsH,Me-COEt, prepared by the dry distillation of a mixture 
of barium propionate and paratoluate, is a pale-yellow liquid with a 
characteristic odour, which boils at 237—239°, and is insoluble in 
water. It does not combine with sodium hydrogen sulphite, but it 
yields a liquid condensation product with phenylhydrazine; it also 
yields an oxime, which crystallises in large, colourless plates melting 
at 86—87°. On oxidation with nitric acid (sp. gr. = 1°38), dinitro- 
ethane and metanitroparatoluic acid are formed. Metanitroparatolyl 
ethyl ketone, NO.C,H;Me‘COEt, prepared by dissolving paratolyl 
ethyl ketone in well cooled nitric acid (sp. gr. = 1°51) and precipitat- 
ing with water, crystallises from alcohol in pale-yellow plates which 
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melt at 50—51°. On boiling with dilute nitric acid, it is converted 
into metanitroparatoluic acid. It yields a phenylhydrazone, 


NO.°C;H;Me-CEt:N,HPh, 


which crystallises from alcohol in orange-coloured needles melting at 
147—149°. Metadinitrodiparatolyl ketone, CO(C,H;Me:NO,)., is ob- 
tained by the action of nitric acid (sp. gr. 1°51) on diparatolyl ketone. 
It dissolves freely in warm alcohol, and crystallises, on cooling, 
in yellow, prismatic needles. It is not affected by prolonged boiling 
with ordinary nitric acid, and is only very slowly and partially 
decomposed by the strong acid (1°45). Diparatolyi ketone, CO(C,H,Me)., 
is obtained as a bye-product in the preparation of ethyl paratolyl 
ketone, or by the action of aluminium chloride on a mixture of toluene 
and carbonyl chloride. It yields, with some difficulty, an oxime, 
NOH:C(C,H,Me)., which crystallises in colourless prisms melting at 
161—162°. 

Paraxylyl methyl ketone, CSHyMe-CH,*COMe, is prepared by distilling 
a mixture of the barium salts of acetic acid and homoparatoluic acid 
(C;H,Me-CH.*COOH, from synthetical paraxylene), and treating the 
fraction 220—250° with sodium hydrogen sulphite. It is a colourless, 
aromatic liquid, boiling at 232—233°. It yields an oily phenyl- 
hydrazone and an owime, which crystallises in large, oblique prisms 
melting at 90—$1°. The metanitro-derivative is obtained in an impure 
condition by the action of nitric acid (1°51) on the ketone; the 
hydrazone, NO.*CsH;Me-CH,*CMe:N.HPh, crystallises from alcohol in 
long, brilliant-red needles melting at 212—213°. 

Diparawxylyl ketone, CO(CH,C;H,Me)., is obtained in the prepara- 
tion of paraxylyl methyl ketone, occurring among the products which 
distil over above 300°. It forms colourless crystals melting at 54°. The 
oxime, NOH:C(CH.°C.HiMe)., crystallises in colourless needles and 
meits at 106°. S. B. A. A. 


Hydrogenation of Benzoic Acid. By O. Ascuan (Ber., 24, 
1864—1869).—On reduction of benzoic acid with sodium amalgam 
in acid solution, in addition to benzaldehyde and benzyl alcohol, about 
8 per cent. of tetrahydrobenzoic acid is formed. Better results are 
obtained by dissolving 50 grams of benzoic acid in 250 c.c. of 10 per 
cent. soda solution in a reflux apparatus ; 2°5 kilos. of sodium amalgam 
are added in portions of 300—400 grams, and the flask is heated on 
the water-bath for 20—25 hours, a slow, continuous stream of carb- 
onic anhydride being passed into the liquid; sufficient water must 
be added from time to time in order to prevent the separation of any 
sodium salts. The yield is 60—70 per cent.; but to attain this it is 
needful that the amalgam shonld be quite pure. Tetrahydrobenzoic 
acid behaves in every respect like an unsaturated compound ; on treat- 
ment with bromine in molecular proportions, two dibromides are 
formed; the one obtained in larger quantity crystallises from a mixture 
of benzene and light petroleum, melts at 163°, and on warming with 
soda is converted into a crystalline substance, which is probably a 
bromolactone. The second compound is soluble in light petroleum, 
crystallises in long needles, and yields a solid, unsaturated acid on 
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treatment with soda. Tetrahydrobenzoic acid combines directly with 
hydrogen iodide and hydrogen bromide; by the action of sodium 
amalgam on the latter product, hexahydrobenzoic acid is formed as a 
viscid liquid, together with a small quantity of a solid acid. The 
calcium salt crystallises in long prisms, with 4H,O; the silver salt is 
amorphous. On heating tetrahydrobenzoic acid with concentrated 
hydriodic acid at 220—240°, a solid acid, free from iodine, is formed, 
and is being further investigated. Methyl tetrahydrobenzoate boils at 
185—187°, and gradually undergoes decomposition. On hydrolysis 
with alcoholic potash, the sparingly soluble salt of a new acid is 
formed, crystallising in large plates. The acid itself melts above 
100°, and will be described later. 

It appears probable that hexahydrobenzoic acid will prove to be 
identical with hexanaphthenecarboxylic acid. J. B. T. 


Asymmetrical Phenylhydrazidoacetic Acid. By A. Retsstrr 
and W. Kayser (Ber., 24, 1519—1522; see also Abstr., 1884, 1152). 
—The ethyl salt of asymmetrical phenylhydrazidoacetic acid, 


NH,-NPh-CH,COOEt, 


may be obtained by heating together phenyihydresine (2 mate ) and 
ethyl chloracetate (1 mol.) at 100° for 2—3 hours, dissolving the pro- 
duct in dilute hydrochloric acid, and extracting the solution with 
ether. The mass remaining on evaporating off the latter, is spread 
on a porous plate, and the residue recrystallised from benzene. It 
forms white needles, melts at 127°, is readily soluble in alcohol, ether, 
and chloroform, more sparingly in benzene, and is almost insoluble in 
light petroleum and water. The yield is small, owing to secondary 
reactions. 

The ethyl] salt is readily decomposed by dilute aqueous soda, with 
formation of asymmetrical phenylhydrazidoacetic acid, 


NH, NPh’CH,COOH, 


which separates, on addition of acids, as a yellow, woolly, unstable 
precipitate. It is purified by dissolving repeatedly in boiling water 
and cooling quickly, when it forms slender, yellowish needles; it 
becomes brown at 125°, and melts with decomposition at 130—131°. 
It is soluble in most of the usual solvents, and only reduces Fehling’s 
solution on warming. It differs altogether from the symmetrical 
phenylhydrazidoacetic acid described by Elbers (Abstr., 1885, 535), 
and must, therefore, be the asymmetrical compound. H. G. C. 


Anilpyruvic Acid. By C. Birrincrr (Annalen, 263, 125—128). 
—Tribromodianilidopyruvic acid, CisHisBr,N202, is obtained when 
anilpyruvic acid (5 grams) is suspended in chloroform, treated with 
bromine (6 grams) at the ordinary temperature, the dry product 
shaken with dilute soda to free it from brominated aniline, and the 
filtered solution acidified with hydrochloric acid ; it crystallises from 
boiling alcohol, in which it is moderately easily soluble, in slender, 
colourless needles, melts at 264° with decomposition, has an intensely 
bitter taste, and is not decomposed by boiling soda. It dissolves in 
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concentrated hydrochloric acid and in concentrated sulphuric acid 
with a yellow coloration, and it is slowly decomposed by concentrated 
hydrochloric acid at 225° with evolution of carbonic anhydride ; when 
treated with sodium amalgam, it loses bromine, and is converted into 
substances which are readily soluble in dilute acids. The silver salt 
is a colourless compound, soluble in ammonia. F. S. K. 


Action of an Alcoholic Solution of Silver Nitrate on Ethyl 
Phenyldibromopropionate. By L. P. Kiynicutr and G. D. 
Moors (Amer. Chem. J., 13, 204—205).—It has been already noticed 
(Abstr., 1885, 1010) that an alcoholic solution of silver nitrate only 
removes 1 atom of bromine from an alcoholic solution of ethyl 
phenyldibromopropionate. If the alcoholic solution is poured off 
trom the settled silver bromide into water, an oil separates ; this is 
extracted by ether and dried over calcium chloride; analysis shows 
that it is ethyl phenyl-a-bromo-f-nitropropionate, 

NO,-CHPh:CHBr-COOEt, 


its orientation being settled by the facts that it yields benzalde- 
hyde on oxidation, and bromocinnamic acid (m. p. 131°) on treatment 
with sodium hydroxide. It is a pale straw-coloured oil of sweetish 
odour, and soluble in alcohol and ether; it does not distil without 
decomposition. The subject is still being investigated. 

A. G. B. 


Derivatives of Cumic Acid. By M. Fitett and F. Crosa 
(Gazzetta, 21, 28—40).—Metabromocumic acid, Cs,H;BrPr-COOH 
[COOH : Br: Pr = 1:3:4], previously described by Naquet and 
Louguinine (Compt. rend., 72, 1031), and by Gerichten (Abstr., 1879, 
230), may be prepared directly from cumic acid and bromine. It 
separates from dilute alcohol in large, white crystals, melts at 
150—151°, and is identical with the acid obtained by the authors 
from bromocymene prepared from thymol. The magnesium salt, 
(CH, BrO,),.Mg + 8H,O, crystallises in long, silky needles which 
become anhydrous at 160°. It is soluble in hot water. The methyl 
salt is an oily liquid which decomposes on distillation. The acid 
chloride is also a liquid, and decomposes on heating. The amide, 
C,H,.BrrCONH,, crystallises from benzene in silky needles, melts at 
103—104°, and dissolves freely in alcohol and ether. 

Orthonitrobromocumic Acid, 

NO,-C,H,BrPr-COOH [COOH : Br: Pr: NO, = 1:3: 4: 6]. 
—Bromocumic acid on nitration yields a mixture of three acids which 
may be separated by fractional crystallisation from benzene; they 
are probably the three isomeric nitrobromocumic acids theoretically 
possible. The acid [NO, = 6] crystallises from benzene in large, 
gong rhombic prisms, melts at 138—139°, and dissolves in alco- 

ol, ether, &c. The ammonium salt, CyH,BrNOyNH,, forms large, 
yellow plates very soluble in alcohol. The magnesium salt, 


(C,H,BrNO,).Mg + 4H,0, 
crystallises in thin, pale-yellow, lustrous plates which become an- 
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hydrous at 200°. It is very soluble in hot water. On reducing the 
acid with sodium amalgam, Widman’s orthamidocumic acid (Abstr., 
1886, 466) is formed, thus indicating the ortho-position of the NO, 
roup. 

a PE Rt acid, prepared by treating a mixture of 
the nitro-derivative and ammonia with ferrous sulphate, crystallises 
from dilute alcohol in long, shining, pale-brown needles, melts at 
166—167°, and dissolves freely in alcohol and ether, but only 
sparingly in water. 

Paradibromocumic Acid, C;H,Br.Pr-COOH | COUH: Br: Pr: Br = 
1:3:4:6].—When the preceding amido-acid is diazotised, the 
product crystallises in minute, rhombic prisms, which melt at 134° if 
gently raised to that temperature, but explode if sharply heated. 
Paradibromocumic acid, prepared by dissolving this diazoamido-com- 
pound in a saturated solution of hydrobromic acid, crystallises from 
light petroleum in triclinic prisms, melts at 148—149° with previous 
softening, and dissolves in alcohol, ether, and benzene. On oxidation 
with dilute nitric acid (sp. gr. 1:06), it yields paradibromoterephthalic 
acid, a confirmation of the constitutional formule assigned to some of 
the preceding compounds. 

Paradibromonitrocumic acid, NO..C;HBr,Pr-COOH, a by 
nitrating dibromocumic acid, crystallises from very dilute alcohol in 
brilliant, yellow scales, melts at 199—200°, and dissolves very freely 
in benzene and alcohol. 

Paradibromonitroterephthalic acid, NO.C;HBr.(COOH)., prepared 
by heating dibromocumic acid with nitric acid (sp. gr. 12) for 
eight hours at 180°, crystallises from its aqueous solution in thin, 
slightly yellowish plates, melts at 257—-258°, and dissolves in alcohol 
and in boiling water. 

Orthonitrometabromocumic acid [COOH : NO,: Br: Pr=1:2:3:4] 
is obtained, together with the acid [NO, = 6], as mentioned above. 
It crystallises from benzene in white needles, melts at 238—239°, 
dissolves readily in benzene, alcohol, and ether, but is insoluble in 
water. The ammonium salt, CH »BrNOyNH,, crystallises in long, 
anhydrous needles, and is very soluble in water. On reduction with 
sodium amalgam, it yields the same orthamidocumic acid as the acid 
[NO, = 6]; it is therefore an ortho-acid, and the constitution assigned 
it is the only possible one. 

Orthamidometabromocumic acid, prepared by reducing the preceding 
acid with ferrous sulphate, crystallises in colourless or pale pinkish, 
pyramidal prisms, melts at 173—174°, and dissolves in alcohol and 
ether, but only very sparingly in water. 

Orthodibromocumic Acid.—By diazotising the preceding acid, a 
diazo-compound is formed, crystallising in colourless, ill-defined 
prisms which melt with decomposition if gradually warmed to 120° 
in a capillary tube, but explode on quickly heating. On treatment 
with hydrobromic acid, it yields the corresponding dibromocumic 
acid, which crystallises from light petroleum in pale, reddish-yellow, 
orthogonal prisms, melts at 128—129°, and dissolves freely in alco- 
hol, ether, &c. It undergoes oxidation with great difficulty. 

Orthodibromonitroterephthalic acid, NO.-C;HBr.(COOH),, prepared 
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by oxidising the preceding acid with very dilute nitric acid (sp. gr. = 
1:06 or 1:12), crystallises from boiling water in pale, yellowish plates, 
softens at 275°, and melts at 280—281°, decomposing as soon as it is 
liquefied. It is soluble in alcohol. 
Metanitrometabromocumic acid [COOH : Br: Pr: NO, =1:3:4:5] 
is the most soluble of the acids obtained by nitrating metabromo- 
cumic acid, and remains in the mother liquor after separation of the 
ortho-acids. It crystallises in white needles, melts at 159—160°, and 
dissolves very freely in benzene and alcohol. S. B. A. A. 


Homocumic and Homoterephthalic Acids. By M. Firert 
and G. Basso (Gazzetta, 21, 52—64).—Homocumice acid, 


C,.H,Pr-CH,"COOH, 


obtained by Rossi (Compt. rend., 52, 403) by the action of potash on 
cumyl cyanide, is more advantageously prepared by reducing phenyl- 
isopropylglycollic acid with tin and fuming hydrochloric acid. It 
crystallises from an aqueous solution in slender needles, melts at 
51—52°, and dissolves readily in most solvents, but only very spar- 
ingly in water. The barium salt, (C,H,;0,).Ba,4H,0, crystallises in 
vitreous, lamellar prisms; the caleiwm salt forms microscopic plates 
containing 3 mols. H,O. The magnesium salt separates in nodules 
containing 4 mols. H,0; it is more soluble than the preceding 
salts. The methyl salt is a liquid boiling at 255—257°; the ethyl 
salt boils at 264—265°. The chloride is a heavy liquid readily 
decomposed by cold water; the amide crystallises from _boil- 
ing benzene in thin, octagonal plates, melts at 170°, and dissolves 
readily in alcohol, moderately in benzene, but very sparingly in ether, 
and not at all in water. In the preparation of the amide, there was 
obtained a very small quantity of a compound crystallising in 
oblique, acicular prisms, and melting at 104—107°, but not further 
investigated. The anilide of homocumic acid crystallises from light 
petroleum in plates, melts at 104°, and dissolves readily in all solvents 
except water. 

Paradibromohomocumic acid, C,H,PrBr.CH,,COOH, prepared by 
the action of bromine on homocumic acid, crystallises from light 
petroleum in plates, melts at 92°, and dissolves freely in all solvents 
but water. The bariwm salt crystallises in acicular prisms contain- 
ing 5 mols. H,O; the magnesiwm salt forms plates with 8 mols. H,0; 
it is more soluble than the barium salt. The methyl salt is a 
liquid boiling without decomposition at 325—326°; the chloride 
is a heavy, colourless liquid; the amide crystallises from dilute alco- 
hol in brilliant plates melting at 153°. It is insoluble in water. On 
oxidation with potassium permanganate, paradibromohomocumic acid 
is converted into dibromocumic acid and into an acid which has a 
percentage composition corresponding with the formula C,H, Br,Q; ; 
this crystallises from dilute alcohol in oblique prisms, melts at 
214—215°, and probably has the constitution of a hydroxypropyldi- 
bromobenzoic acid, 

OH-CMe.’C,H,.Br..COOH [COOH: Br: CMe,,OH: Br = 1: 2:4: 5]. 


Homoterephthalic acid, COOH:C,HyCH,COOH [1:4], prepared by 
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oxidising homocumic acid with dilute nitric acid, crystallises from 
an aqueous solution in needles or plates, melts at 237° with partial 
sublimation, dissolves readily in boiling water or alcohol, but only 
very sparingly in other solvents. The substance described by 
Paternd and Spica (Abstr., 1878, 296) as homoterephthalic acid 
seems to have been nothing but impure terephthalic acid. The 
barium salt, C,H,O,Ba + H,O, becomes anhydrous at 150°; it is 
soluble in water. The methyl salt boils at 300—302°, and the 
ethyl salt at 312—313°; both compounds are readily hydrolysed 
by dilute caustic soda. The chloride is immediately decomposed 
by cold water; the amide is a white, amorphous powder which melts 
at 236—237°, and dissolves in water and alcohol. es we me Y 


Thioxanthone. By C. Grarse and O. Scuuttess (Annalen, 263, 
1—15).—It has been shown by Ziegler (Abstr., 1890, 1292) that 
thioxanthone can be obtained from phenylthiosalicylic acid just as 
xanthone can be prepared from phenylsalicylic acid; the following 
paper gives a more complete account of the experiments on this 
subject. 

The diazo-compound, COOH-C,H,N.SPh, is precipitated on 
gradually adding a solution of orthodiazobenzoic acid chloride to a 
well-cooled dilute solution of sodium thiophenate; it is a yellow, 
amorphous compound, melts at 60° with explosion, and dissolves un- 
changed in cold dilute soda or sodium carbonate. 

Phenylthiosalicylic acid (diphenylsulphideorthocarboaylic acid), 


SPh:-C,H,COOH, 


is obtained when the preceding compound is warmed with soda; it 
separates from dilute alcohol in colourless plates, from glacial acetic 
acid in needles, melts at 166°, and sublimes readily. It is almost 
insoluble in cold water, but readily soluble in alcohol, benzene, and 
glacial acetic acid; it dissolves in warm concentrated sulphuric acid, 
being thereby converted into thioxanthone, yielding a solution which 
shows a green fluorescence ; phosphorus pentachloride also converts 
it into thioxanthone. The potassium salt, C,;H,SO.K, crystallises in 
colourless needles, and is readily soluble in water, but only sparingly 
in alcohol; the ammonium salt, C,;H,SO,NH,, crystallises in colour- 
less needles, and is rather more sparingly soluble than the potassium 
salt. The silver salt is insoluble in water. The ethyl salt, C,;5H,,SO:, 
prepared from the silver salt, crystallises from hot light petroleum in 
colourless needles, and melts at 151°. 

Sulphobenzidorthocarboxylic acid, SO,Ph-C;HyCOOH, is formed 
when the preceding compound is warmed with moderately concen- 
trated (1:2) nitric acid; it crystallises from alcohol in colourless 
needles containing 1 mol. H,O, and melting at 99°; it loses its water 
at 100—105°, the anhydrous substance melting at 152°. It is very 
readily soluble in chloroform, and dissolves freely in alcohol and 


ether. 
Thioxanthone, OH. <G5>OHs is obtained when phenylthio- 
salicylic acid is heated at 100° with concentrated sulphuric acid ; it 
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erystallises from chloroform in long, yellow needles, melts at 209°, 
sublimes readily, and is insoluble in alkalis. When heated with 
potash at 230°, it is reconverted into phenylthiosalicylic acid. 


Benzophenonesulphone, CH< hg >CHy is easily prepared by 


oxidising thioxauthone with chromic acid in glacial acetic acid solu- 
tion; it crystallises from alcohol or chloroform in yellowish needles, 
melts at 185°, and is readily soluble in ether, but only very sparingly 
in boiling water. It is identical with the compound obtained by 
Beckmann by heating benzophenone with fuming sulphuric acid. 
When warmed with zinc-dust and dilute soda, it gives first a violet 
and then a blue solution, but the colour disappears on exposing the 
filtered solution to the air, and also if the treatment with zinc-dust is 
continued for some time; with alcoholic potash it gives the same blue 


coloration. 
Diphenylenemethane sulphide, CH< Gy, > CoH, prepared by re- 


ducing thioxanthone with hydriodic acid and amorphous phosphorus, 
or by passing orthophenyltolyl sulphide through a red-hot tube, crys- 
tallises from chloroform in large needles or prisms, melts at 128°, 
boils at 340° (730 mm.), and sublimes very readily; it is only spar- 
ingly soluble in cold alcohol and ether, but very readily in chloro- 
form, and it dissolves in warm concentrated sulpburic acid with a 
yellow or yellowish-red coloration, the solution showing a yellow 
fluorescence ; it is readily converted into benzophenonesulphone by 
oxidising agents. 

Diphenylenemethanesulphone, CoH Or > CH. is obtained when 


benzophenonesulphone is reduced with hydriodic acid and amorphous 
phosphorus ; it crystallises from alcohol in colourless needles, melts 
at 170°, and is readily soluble in hot alcohol and ether. 

F. S. K. 


Isopropylphenylglycollic Acid and its Derivatives. By M. 
Fitert and G. Amorerti (Gazzetta, 21, 41—52).—Isopropylphenyl- 
glycollic acid, CsxH,Pr*-CH(OH)-COOH, has been described by Raab 
(Abstr., 1876, 3.18), and by Pléschl (Abstr., 1882, 515). The magnesium 
salt, (Cy,H,;03)2Mg + 4H,0, is a crystalline powder very sparingly 
soluble in water; the calcium salt, (C,,H,,0;),Ca -+ 14H,0, crystallises 
in plates which become anhydrous at 150°; it is also very sparingly 
soluble in water. The methyl salt, C,,H,.Os, crystallises from light 
petroleum in needles, melts at 80°, and dissolves in most ordinary 
solvents, but not in water. The ethyl salt, C,;H,sO;, melts at 
40—41° and is very freely soluble in all solvents except water. The 
amide crystallises from benzene in needles, melts at 116°, dissolves 
readily in alcohol, ether, chloroform, &c., but only sparingly in water. 
On treating the acid with phosphorus pentachloride, an unstable 
chloride is obtained which is decomposed by cold water and con- 
verted into phenylisopropylchloracetic acid. 

Isopropylphenylmethylglycollic acid, CsH,Pr*-CH(OMe)-COOH, pre- 
pared by the action of sodium methoxide on isopropylphenylchlor- 
acetic acid, crystallises in plates and melts at 52—53°. The sodiwm 
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salt crystallises in brilliant plates containing 2 mols. H,O, and is very 
soluble in hot water. Isopropylphenylethylglycollic acid, 


C,H,Pr*-CH(OEt)-COOH, 


prepared in the same way as the preceding compound, is a 
viscous, uncrystallisable liquid, Isopropylphenylacetylglycollic acid, 
C,H,Pr*-CH(OAc)-COOH + H,0O, erystallises from light petroleum in 
large prisms, and melts at 60—61°; it becomes anhydrous in a vacuum 
or when heated to near its melting point. It dissolves in the ordinary 
solvents. It is hydrolysed by boiling with water or dilute sodium 
carbonate. Isopropylphenylchloracetic acid, C,H,Pr®-CHCl-COOH, 
(Abstr., 1886, 769), prepared by heating isopropylphenylglycollic 
acid with fuming hydrochloric acid, crystallises from light petroleum 
in oblique, lamellar prisms and melts at 82°. It is decomposed by 
water and by alcohol containing traces of water on heating, and by 
alkaline hydrates and carbonates at the ordinary temperature. The 
aqueous solution has a strong and persistent sweetish taste. Isopropyl- 
phenylbromacetic acid, CsH,Pr**CHBr-COOH, resembles the chlorin- 
ated derivative. It crystallises in plates melting at 94—95°. 
Tsopropylphenylanilidoacetic acid, C,H,Pr®-CH(NHPh)-COOH, pre- 
pared by treating the chlorinated acid with an excess of aniline, 
forms a crystalline powder, melts at 145—146° with partial decom- 
position, and dissolves in alcohol and benzene, but not in water, &c. 
it is not attacked by dilute alkalis. 

Isopropylbenzoylformic acid, CsHyPr®-CO-COOH, prepared by oxidis- 
ing isopropylphenylglycollic acid with potassium permanganate, 
crystallises from light petroleum in colourless, rhomboidal plates, 
melts at 106—107°, dissolves in alcohol and ether and sparingly in 
water. It is tinged yellow by exposure to light. The calcium salt, 
(C,,H,,0;),Ca + 2H,0, forms acicular prisms very soluble in water. 
The barium, zinc, and magnesium salts are equally soluble; the last 
crystallises in needles. The ethyl salt is a liquid with a pleasant 
odour. The amide, C,H,,0,N, is obtained as a crystalline powder 
melting at 189° and soluble in alcohol and chloroform. 

Isopropy lphenylisonitrosoacetic acid, CsHyPr®-C(N-OH)-COOH, pre- 
pared by treating sodium isopropylbenzoylformate with hydroxyl- 
amine, crystallises from its ethereal solution in colourless, lamellar 
prisms, melts with decomposition at 124°, and dissolves in water, 
alcohol, and ether. S. B. A. A. 


Synthesis of Hydroxyxanthones. By S. y. Kosranecki and B. 
Nesster (Ber., 24, 1894—1897).—Orsellenic acid and paraorsellenic 
acid both yield the same hydroxymethylxanthone, and this is identi- 
cal with the salicylresorcinol ether described by Michael (Abstr., 
1884, 311). When orcinol is distilled with salicylic acid, besides the 
above-mentioned hydroxymethylxanthone, which the authors denomi- 
nate the a-derivative, an isomeride, B-hydroxymethylxanthone, is simul- 
taneously formed ; this crystallises from dilute alcohol in colourless 
needles and melts at 285°. The two hydroxymethylxanthones have 


the constitutions CH.<05>CH:Me-OH [0:0H:Me=1:3:5and 
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1: 5:3], although which represents the a- and which the 8-compound 
cannot at present be decided. The S-compound appears also to be 
formed when the orsellenic acids are distilled with salicylic acid. 
When resorcinol is distilled with salicylic acid and acetic anhydride, 
the hydroxyxanthone described by Michael (loc. cit.) is obtained as 
chief product, whilst an isomeride which melts at a high temperature, 
and was not obtained thoroughly pure, is also formed. As Michael’s 
hydroxyxanthone is obtained from _ resorcinolearboxylic acid 


[(OH),: COOH = 1:3: 4], it must have the constitution [OH 


1 : 3-Isoeuwanthone, C,;H,0.(0H)., is formed, together with other pro- 
ducts which were not purified, from phloroglucinol and salicylic acid ; 
it is separated from the other compounds by treating the crude 
product with alkali, and on acidifying the alkaline extract, it is pre- 
cipitated. It crystallises from dilute alcohol in yellowish needles, 
and melts at 247°. Experiments are in progress on the action of 
other phenolic compounds on salicylic acid. A. R. L. 


The Tannic Acid of Oak-wood. By C. Birrixcrr (Annalen, 
263, 108—125).— When the acetyl derivative of oak-wood tannic acid 
is reduced with sodium amalgam in boiling, dilute alkaline solution, 
it yields a compound of the composition C,sH,,O; or C\;Hi.O. (hydro- 
quercic acid), a compound of the composition C;H,O, (querlactone), an 
acid, which is in all probability trihydroxybutyric acid, traces of 
gallic acid, oxalic acid, acetic acid, and oak-wood tannic acid, and 
a substance of unknown composition, which very readily undergoes 
oxidation. On acidifying the solution with sulphuric acid, the hydro- 
quercic acid is obtained as a dirty-brown precipitate ; the solution is 
then repeatedly extracted with ethyl acetate, the extract evaporated, 
and the residue mixed with water. The portion insoluble in water is 
dissolved in a little alcohol, and the solution treated with a large 
volume of ether, when hydroquercic acid and another compound, 
which is readily soluble in acetic anhydride, are precipitated ; the 
filtered solution is evaporated, the residue dissolved in ether, with the 
addition of a few drops of light petroleum, and the filtrate evaporated. 
The residual querlactone is separated from a trace of gallic acid by 
treating with a little water, and is then freed from the readily oxidis- 
able substance referred to above by dissolving it in ether and shaking 
the solution with ammonia; the oxidisable substance remains in the 
ethereal solution in combination with some of the querlactone, and 
on acidifying the ammoniacal solution, the rest of the lactone is 
liberated as an oil and can be extracted with ether. 

Hydroquercic acid, purified by washing with ether, water, and ethyl 
acetate consecutively, and then dried for two hours in a desiccator, 
has the composition C,;H;,0;, but when completely dried in a desic- 
cator, it has the composition C,;H,O,; it is precipitated from its 
solution in acetic acid on the addition of water in a dirty-brown, 
flocculent condition, has a bitter taste, and is only sparingly soluble 
in cold water, but moderately easily in boiling water, and readily in 
alcohol. It dissolves in 20 per cent. nitric acid with evolution of 
carbonic anhydride, yielding a reddish-yellow solution, and it dissolves 
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slowly in cold concentrated sulphuric acid with a reddish-brown 
coloration ; ia its aqueous or acetic acid solution, bromine produces 
an intensely yellow precipitate. When heated with 20 per cent. 
hydrochloric acid at 150°, it gives off carbonic anhydride and methyl 
chloride yielding a dark substance which dissolves only slowly in 
alkalis; hydriodic acid at 220—225° decomposes it with liberation 
of carbonic anhydride and methyl iodide, and formation of iodoform 
and other products. It is hygroscopic, and when heated at 100°, it 
loses water, which it absorbs again on cooling ; heated at 170°, it is con- 
verted into a substance which is insoluble in alcohol and dilute acetic 
acid. The acetyl derivative, C,sH,O;Ac., is a dirty-brown powder. 
In neutral solutions of the ammonium salt, barium chloride produces 
a voluminous, amorphous precipitate, which, when dried at 100°, has 
the composition (C,;H,,;0,),Ba; the lead salt has the composition 
(CisHis0¢)2Pb. In neutral solutions of the acid, silver nitrate gives 
a reddish-brown coloration, and on adding acetic acid to the solution, 
an acid silver salt is precipitated. 

Querlactone, C;H,Og melts at a low temperature and separates from 
water as an oil; it is very readily soluble in acetic acid, alcohol, ether, 
and ethyl acetate, but insoluble in benzene and light petroleum. 
When boiled with barium hydroxide, it is converted into a barium salt 
which is insoluble in water, but soluble in acetic acid. It reduces 
ammoniacal silver nitrate in the cold, and is only very slowly decom- 
posed by 20 per cent. hydrochloric acid at 150°; the lead salt has the 
composition (C;H,O;),Pb. A compound analogous to querlactone can 
also be obtained from the acetyl derivatives of oak-bark and pine- 
bark tannic acids. 

The oxidisable substance mentioned above dissolves freely in ether 
and alcohol, but is only sparingly soluble in benzene and light 
petroleum; when its ethereal solution is filtered through paper, the 
latter is coloured intensely red. When the freshly prepared sub- 
stance is agitated with a drop of concentrated ammonia in the dark, 
it yields a colourless, seemingly crystalline mass which immediately 
turns red on exposure to light; it loses this property on keeping. 
The freshly prepared substance gives an intense rose-red coloration 
on boiling with silver nitrate, ferric chloride, or copper sulphate, but 
when it has been kept for some time, it reduces silver nitrate in the 
cold, and ferric chloride on boiling, without any coloration being 
produced. 

When the acetyl derivative of oak-bark tannic acid is reduced with 
sodium amalgam as described above, it yields hydroquercic acid, 
hydroquergalic acid, lagic acid, C,H,Os, identical with the compound 
obtained by the oxidation of gallic acid, trihydroxybutyric acid, a 
little gallic acid, and other compounds; the hydroquergalic acid can 
be separated from the hydroquercic acid by treating the mixture of 
the two compounds with 20 per cent. acetic acid, in which the latter 
is the more readily soluble. 

Hydroquergalic acid is a brownish-red, amorphous compound, 
readily soluble in boiling water, but only sparingly in cold water and 
insoluble in boiling alcohol, ether, ethyl acetate, acetic anhydride, 
and acetic acid; in neutral solutions of the ammonium salt, many 
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metallic salts produce brown, amorphous precipitates. The acid, 
dried over sulphuric acid, has the composition C,,H,,O,, and loses 
approximately 1 mol. H,O at 100°; when heated with alcoholic 
potash and ethyl iodide, it is partially converted into an ethyl salt, 
which is readily soluble in alcohol, ethyl acetate, and acetic acid. 

F. 8. K. 

Some Derivatives of Phthalic Sulphinide. By C. W. Moutton 
(Amer. Chem. J., 13, 193—203).—Phthalic sulphinide (Abstr., 1885, 
539) is best prepared as follows:—Finely powdered naphthalene 
(1 kilo.) is rubbed up with sulphuric acid (750 grams) in the cold ; 
it is then heated on the water-bath until the naphthalene melts, and 
kept at this temperature with constant stirring for two hours; the 
whole is poured into 12 litres of water at 85°, cooled to 50°, filtered 
through cloth, neutralised with chalk, again filtered, and precipitated 
with sodium carbonate. It is once more filtered and evaporated to 
2 litres, when sodium a-naphthalenesulphonate crystallises on cool- 
ing; this is filtered, dried (finally at 185°), powdered, and treated 
with 80 per cent. of its weight of phosphoric chloride ; after driving 
off the oxychloride on the water-bath, the mass is cooled and washed 
once with cold water. The chloride is added by degrees to an excess 
of strong ammonia, kept cool; the excess of ammouia is expelled on 
the water-bath, and the sulphonamide (450 grams) washed by boiling 
in 2 or 3 litres of water, cooled, filtered, and dried. To oxidise the 
sulphonamide, potassium hydroxide (180 grams) and potassium per- 
manganate (900 grams) are dissolved in 12 litres of water at 40° and 
200 grams of the amide stirred in; the mixture is kept at 60—100° 
until the permanganate is reduced ; after filtering and washing the 
manganese dioxide by boiling it in water, hydrochloric acid is added 
to the mixed filtrate and washings, until they are nearly neutral; the 
whole is evaporated to 1 litre, and excess of hydrochloric acid added, 
when the acid potassium salt of the sulphinide crystallises ; it is re- 
crystallised from water and boiled (25 grams) with water (450 c.c.) 
and hydrochloric acid (50 c.c. of sp. gr. 1175) for 15 minutes and 
slowly evaporated to obtain the phthalic sulphinide. The yield of the 
acid potassium salt is 40—45 grams. 

When phthalic sulphinide is heated for some time with hydro- 
chloric acid, it is converted into acid ammonium sulphophthalate. 
(Compare Remsen and Burton, Abstr., 1890, 94.) 

When phthalic sulphinide is dissolved in an alcohol and the solu- 
tion saturated with hydrogen chloride and boiled, the corresponding 
alkyl salt of sulphaminephthalic acid is obtained. 

Dimethyl -sulphaminephthalate, SO,NH,°C;H;(COOMe),, crystal- 
lises in long, narrow, very thin plates, which have a characteristic 
nacreous lustre when dried on the filter; it melts at 135° and dissolves 
in hot water. 

Diethyl a-sulphaminephthalate forms long, needle-shaped crystals 
arranged in bundles; it melts at 101°5—102°, and is less soluble in 
water and less stable than the dimethyl derivative. 

Dipropyl a-sulphaminephihalate is difficult to crystallise; those 
crystals which were obtained, melted between 64° and 68°, the latter 
temperature being more probably correct. 

462 
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Crystals of SO,NH,°C,H;(CONH,), were obtained when the di- 
ethyl! salt was treated with excess of ammonia in the cold for 24 hours, 
and then heated and concentrated on the water-bath. When these 
crystals were dissolved in water and acidified, carbamine sulphinide, 


CONH: GH <60>NH, was precipitated; this compound forms 


tabular crystals, melts at 275° (uncorr.), and dissolves in water 
somewhat sparingly, and in boiling alcohol slightly, but not in ether ; 
the ammonium, barium, and silver salts are described. 
a:Sulphophthalic acid was prepared by converting the acid 
ammonium salt, obtained from phthalic sulphinide (see above), into 
chloride by phosphoric chloride, and boiling this with water ; it is 
very soluble in water and in absolute alcohol, but not in ether; it is 
difficult to crystallise ; some crystals which were obtained melted at 
62—64°. Attempts to obtain an anhydride of sulphophthalic acid 
failed. A. G. B. 


Symmetrical Alkylisophthalic Acids. By O. Dorsnur (Ber., 
24, 1746—1753).—-Attempts to isolate the intermediate product of 
the reaction between pyruvic acid and an aldehyde in the presence of 
barium hydroxide have led to negative results; its formation is, how- 
ever, indicated by the fact that a purer ultimate product is obtained 
when the mixture is boiled for a longer period than that previously 
given (Abstr., 1890, 1283). Ethylisophthalic acid is prepared by 
boiling together a mixture of pyruvic acid (50 grams), propaldehyde 
(16 grams), and barium hydroxide (120 grams) dissolved in water 
(1 litre) for 15—20 hours in a reflux apparatus; it is isolated as 
already described (loc. cit.), and is best purified by crystallisation 
from a mixture of acetone and water (equal parts); it melts at 263°. 
The bariwm salt separates from concentrated aqueous solutions in 
needle-shaped crystals containing 5 mols. H,0; it loses 34 mols. H,O 
at 140°, but the remainder is not expelled by heating at 200°; whilst 
the calcium salt forms prismatic crystals containing 3 mols. H,O, and 
is easily soluble in water. 

Isopropylisophthalic acid is produced from pyruvic acid (50 grams) 
and isobutaldehyde (20 grams); the yield is 10 grams, or about 
double that previously obtained. It is best purified by repeated 
crystallisation from dilute acetone, and then melts at 285°. The 
barium salt forms small, hygroscopic, prismatic crystals which con- 
tain 24 mols. H,O, and retain 4 mol. H,O when heated at 200°; the 
calcium salt forms small crystals containing 2} mols. H,O, easily 
soluble in water; the silver salt is a white powder containing 1 mol. 
H,0, insoluble in water ; whilst the lead, copper, and mercury salts are 
amorphous precipitates sparingly soluble in water. Isopropylbenzene 
and carbonic anhydride are obtained when the calcium and other 
salts are heated. 

Isobutylisophthalic acid is prepared from pyruvic acid (50 grams) 
and isovaleraldehyde (25 grams); the yield of pure acid is 8 grams. 
It separates from dilute acetone in small, colourless plates, and melts 
at 269°. The barium salt forms hygroscopic, prismatic crystals con- 
taining 3 mols. H,O, and is easily soluble in water; it loses 25 mols. 
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H,0 at 140°. The calcium salt crystallises from a small quantity of 
water with 2 mols. H,O; whilst the silver salt is a white, anhydrous 
precipitate, sparingly soluble in water. 

Phenylisophthalic acid is obtained by boiling pyruvic acid (50 grams) 
and benzaldehyde (30 grams) with the above-mentioned quantity of 
barium hydroxide solution for 15 hours. As the barium salt is 
sparingly soluble in hot water, the chief portion occurs in admixture 
with the precipitate of barium oxalate and carbonate; the yield of 
pure acid is 8 grams. The barium salt crystallises in small needles 
containing 4$ mols. H,0; it loses 3$ mols. H,O at 140°; the calciwm 
salt forms small, anhydrous crystals, and is sparingly soluble in water ; 
whilst the copper salt is a bluish-green, and the silver and lead salts 
are white precipitates which are sparingly soluble in water. Phenyl- 
isophthalic acid is the only known dicarboxyl-derivative of diphenyl 
which contains both the carboxyl groups in one nucleus. 

Furfurisophthalic acid, CSOH;'C;H;(COOH),, is produced by the 
action of barium hydroxide solution on a mixture of pyruvic acid 
(50 grams) and furfuraldehyde (28 grams); the yield is only 1 gram; 
it crystallises from dilute acetone in dense, glistening needles, melts 
at 290° with decomposition, and is sparingly soluble in water, readily 
in alcohol, ether, acetone, and benzene. The bariwm salt is soluble in 
hot water; whilst the lead, silver, and copper salts are sparingly 
soluble precipitates. A. R. L. 


Stereo-isomeric Methylphenylsuccinic Acids. By N. Zentnsky 
and L. Bucustas (Ber., 24, 1876—1880).—Ethyl «-bromophenylacétate 
boils at 150—151° under a pressure of 10O—15 mm. 

Ethyl methylphenyleyanosuccinate, COOEt*C Me(CN)-CHPh:-COOHt, 
is prepared by dissolving ethyl a-cyanopropionate (b. p. 195—200°) 
and sodium in equivalent proportion in alcohol, and gradually adding 
ethyl a-bromophenylacetate (1 mol.). Much heat is developed, causing 
the mixture to boil; the reaction is completed by heating on the 
water-bath for 2—3 hours, water is then added, and the heavy oil 
which separates extracted with ether. On distilling the ethereal 
solution, the compound is obtained as an oil boiling at 320—330°. 
When heated with aqueous potash, and the alkaline liquid washed 
with ether, acidified with hydrochloric acid, and then extracted with 
ether, an oily product, probably a tricarboxylic acid, is obtained ; 
when the latter is dissolved in concentrated sulphuric acid, water 
added to incipient turbidity, and the mixture boiled for some time, 
methylphenylsuccinic acid separates in crystals. 

Methy!phenylsuccinic acid may be separated into two isomerides by 
fractional crystallisation from water; the less soluble modification, 
which is formed in the larger quantity, melts at 192—193°, at the 
same time losing water and forming the anhydride, whilst the more 
soluble modification melts at 170—171°. 

When methy!]phenylsuccinic acid (m. p. 192—193°) is slowly brought 
to a temperature of 120—130°, water is eliminated, and on quickly 
raising the temperature to 310—320° the anhydride passes over as an 
oil. When the latter is boiled with water, it dissolves and methyl- 
phenylsuccinic acid (m. p. 192—193°) separates on cooling, whilst the 
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acid (m. p. 170—171°) is obtained from the filtrate. On the other 
hand, the acid (m. p. 170—171°) is exclusively formed when the 
anhydride is exposed to the air. The electrical conductivities are as 
follows :— 


Methylphenylsuccinic acid (m. p. 170—171°) k 0-0233. 
ie » (m. p. 192—193°) k 00372. 

The strongly negative character of the phenyl group is exemplified 
in the much higher values obtained in the case of the above-described 
acids, compared with those obtained with the two dimethylsuccinic 
acids (Zeit. physikal. Chem., 5, 405). The question whether the 
anhydride exists in two stereo-isomeric modifications is still open. 


A. R. L. 


Action of Urea on Sulphanilic Acid. By J. Vitter (Compt. 
rend., 112, 868—870).— An intimate mixture of finely-powdered urea 
(1'5 mols.) and sulphanilic acid (1 mol.) becomes pasty at 105°, begins 
to melt at about 110°, but becomes solid again at 115—120°. If 
heated for three or four hours at 125°, ammonia is evolved; the pro- 
duct, after cooling, is dissolved in water, mixed with barium hydr- 
oxide, and allowed to remain in a vacuum over sulphuric acid for 
48 hours, in order to decompose the ammonium salt that has been 
formed. Excess of barium is removed by means of carbonic anhydr- 
ide, and the concentrated filtrate, when mixed with alcohol, yields a 
precipitate of the barium salt which can be purified by repeated solu- 
tion in water and precipitation by alcohol, and from which the acid 
is obtained by treatment with the calculated quantity of sulphuric 
acid. The filtered liquid is evaporated on a water-bath, and after- 
wards in a dry vacuum, when sulphanilocarbamic acid, C;H,N,SO,, 
separates in feathery, microscopic lamelle, very soluble in water, 
somewhat easily soluble in acids, but quite insoluble in ether, chloro- 
form, and benzene. It is strongly acid, decomposes carbonates, and 
forms crystallisable salts. The barium salt crystallises with 3 mols. 
H,0 in monoclinic prisms, soluble in water, but insoluble in alcohol ; 
it becomes anhydrous at 95°, and then has the composition 


Ba(C;H,N,S0,)>. 


When the acid is heated in sealed tubes at 100° with excess of 
barium hydroxide solution, it yields ammonia, carbonic anhydride, and 
sulphanilic acid in equal molecular proportions. This decomposition 
and its mode of formation show that the acid has the constitution 


SO,H-C,H,NH-CO-NH,. C. H. B. 


Nitrocymenesulphonic Acids. By G. Errera (Gazzetta, 21, 
65—76).—Nitro-a-cymenesulphonic acid (compare Abstr., 1890, 1287), 
when perfectly pure, crystallises in pale-yellow needles free from an 
reddish tinge, and its aqueous solution is not reddened by light. The 
pure barium salt crystallises in slender, silky, yellow needles con- 
taining 1 mol. H,O; the pure magnesium salt crystallises in bright- 
yellow tables containing 5 mols. H,O; the lead salt in bright-yellow 
needles containing 1 mol. H,0; the zine salt in large, pale-yellow, 
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rhombic tables containing 6 mols. H,O, and the calcium salt in yellow 
plates with 1 mol. H,0. 

The lead salt of amido-a-cymenesulphonic acid crystallises in red 
nodules with 4 mols. H,O. On diazotising this acid, diazo-a-cymene- 
sulphonic acid is formed, and separates in very slender needles. It is 
decomposed by treatment with absolute alcohol with the formation of 
Widman’s ethoxy-a-cymenesulphonic acid. The barium salt of this 
acid is soluble in water, and crystallises in silvery plates containing 
34 mols. H,O. The barium salt of chloro-a-cymenesulphonic acid 
(Abstr., 1890, 1287) crystallises in colourless, lustrous plates con- 
taining 3 mols. H,0. 

The authors previously isolated (Joc. cit.) from the mother liquors 
obtained in the preparation of barium nitrocymenesulphonate an 
abnormal magnesium salt crystallising with 6 mols. H,O, but other- 
wise identical in composition with the normal salt. The barium salt 
corresponding to this modification crystallises with 5 mols. H,O; the 
lead salt, (NO,°C;H,.PrMe’SO,).Pb,5H,0, crystallises in small, pale, 
yellowish needles ; the zinc salt forms small needles containing 6 mols. 
H,0 ; and the calcium salt almost colourless needles with 9 mols. H,O. 
These salts cannot be converted into the corresponding normal nitro- 
cymenesu!phonates, with which they are probably isomeric. The 
acids derived from both series of salts, however, seem to yield the 
same amido-derivative. S. B. A. A. 


Unsaturated Sulphones. By R. Orro (Ber., 24, 1510).—Un- 
saturated sulphones are readily obtained by the action of sodium 
benzenesulphinate or paratolylsulphinate on ally] chloride. Phenyl- 
allylsulphone is an oil, but paratolylallylsulphone crystallises in splendid 
monosymmetric prisms or tablets, and melts at 52—53°. Both com- 
pounds readily combine with bromine, forming additive compounds. 


H. G. C. 
Certain Sulphone Derivatives and their Hydrolysis in Alka- 
line Solution. By W. Avrennintu (Ber., 24, 1512—1519).—In 


continuation of the work done by Stuffer (this vol., p. 180) and by 
himself (this vol., p. 567), the author has prepared some new sulphone 
derivatives and examined their behaviour towards alkalis, and has 
also been able to confirm the statement of Stuffer that in hydrolysing 
ethylsulphonesulphonal all the sulphone groups are eliminated as 
ethylsulphinic acid, no methylphenylsulphone being formed. 

Ethylsulphonephenylsulphonal, CMe(SO,Ph).°C H,SO,Et, is obtained 
by carefully oxidising the phenylmercaptole of thioethylacetone (this 
vol., p. 567), and crystallises from alcohol or ether in small, lustrous 
needles, melts at 138—139°, is sparingly soluble in boiling water and 
in cold alcohol and ether, readily in chloroform. It is readily hydro- 
lysed by decinormal potash solution, 2 mols. of benzenesulphinic acid 
and 1 mol. of ethylsulphinic acid being formed. 

In the author’s previous paper, the preparation of the phenylmer- 
captole of thiophenylacetone was described. A much better yield of 
this compound is obtained by passing a slow current of hydrogen 
chloride into an ice-cold mixture of thiophenylacetone and phenyl- 
mercaptan, pouring the product after some hours into water, and re- 
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crystallising the precipitated compound from alcohol. No reaction 
takes place between this compound and potassium permanganate in 
aqueous solution, but on addition of benzene, oxidation slowly takes 
place, 28-diphenylsulphone-B-thiophenylpropane, 
SPh-CMe(SO,Ph)-CH,SO,Ph, 


being formed. The latter crystallises from alcuhol in slender needles, 
melts at 156—157°, and is sparingly soluble in ether and cold alcohol, 
readily in chloroform. On treatment with potash, it yields methyl- 
phenylsulphone, phenylmercaptan, and benzenesulphinic acid. All 
attempts to convert the remaining thiophenyl group into a sulphone 
group were without success. The compound is also probably identical 
with that obtained by Otto and Rdéssing by the oxidation of phenyl- 
sulphoneacetonemercaptole (this vol., p. 568). 

From the results described in this and in previous papers, it appears 
that whilst the sulphones of the general formula CR~SO,.R). are 
stable towards alkalis, the addition of the groups SO,Ph, SO,Et, or of 
chlorine, has such an effect on the molecule that all three sulphone 
groups are eliminated by an alkali in the form of a sulphinic acid. 
Further, disu]phonesulphides of the formula 


CR(SO,R)(SR)-CH,"SO,R 


behave towards alkalis in a similar manner to alkylene sulphones with 
adjacent sulphone groups, only one of these being eliminated as a 
sulphinic acid. H. G. C. 


Action of Phenylhydrazine on Ethyl Chloromalonate. By 
R. Burmeister and A. Micnarnis (Ber., 24, 1800—-1802).—When 
ethyl chloromalonate (1 mol.) and phenylhydrazine (3 mols.) are 
mixed together, separation of phenylhydrazine hydrochloride and 
slow evolution of nitrogen take place. After two days, the former is 
filtered off, the tiltrate extracted repeatedly with ether, and the ethereal 
solution washed several times with dilute hydrochloric acid. On 
evaporation, an oil is obtained which quickly solidifies, and after re- 
crystallisation from hot ether forms colourless needles, melts at 90°, 
and reduces Fehling’s solution on boiling. It has the composition 
C,,H,N,0;, and combines directly with phenyl cyanate and phenyl- 
thiocarbimide, forming the crystalline additive compounds C,gHj)N;0, 
and C,,H,,N;0;S. The former crystallises in colourless needles and 
melts at 158", whilst the latter forms transparent prisms and melts 
at 141°. 

The original product of the reaction dissolves readily in aqueous or 
alcoholic potash, and the former solution on addition of hydrochloric 
acid at once yields a compound crystallising in glistening plates, 
which, after recrystallising from alcohol, melts at 192°, and has the 
composition C,H,N,0,. It differs, therefore, from the first compound 
by containing the elements of alcohol less. 

The constitution of these substances is not yet finally settled, 
but the authors believe they are probably derivatives of an amido- 


dihydroindoxyle, C,H,< CHO) > CH The compound melting 
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at 90° is probably CoHe< Oyo) >CHCOOEt, and is formed in 


the following manner :— 


CHyNH-NH, + CHCI<COORt _ o,n.< NOG") >cH-coont 
+ HCl + C,HyOH. 


The carbonyl group of this compound is then reduced by the action 
of the third mol. of phenylhydrazine, nitrogen being a 


evolved. G. C. 


Synthesis of Indigotindisulphonic Acid (Indigocarmine). 
By B. Heymann (Ber., 24, 1476—1478).—It has already been shown 
by Heumann (this vol., p. 75) that phenylglycocine may be converted 
into indigotin by fusion with caustic potash and oxidation of the re- 
sulting leuco-compound. Other dehydrating agents, such as sulph- 
uric acid and zine chloride, do not have the same effect. The author 
finds, however, that if, instead of concentrated sulphuric acid, fuming 
acid be employed, indigotindisulphonic acid is readily obtained. This 
may be shown on the small scale by gently warming phenylglycocine 
with fuming sulphuric acid in a test-tube, a yellow solution being 
obtained which when poured on to ice shows the characteristic colour 
of indigocarmine solution. 

On the large scale, the following method is adopted :—1 part of 
phenylglycocine is mixed with 10—20 parts of sand, and 20 times the 
quantity of sulphuric acid containing 80 per cent. of anhydride gradu- 
ally added, the temperature not being allowed to rise above 30°. The 
yellow solution, on addition of ordinary concentrated sulphuric acid, 
evolves sulphurous anhydride, and assumes the deep blue colour of 
indigo; ice is then added, and the colouring matter precipitated by 
addition of common salt. The yield of pure indigocarmine thus ob- 
tained is about 60 per cent. of the phenylglycocine employed. 

The mechanism of the reaction is not yet clear; possibly the 
sulphonic acid of indoxyle sulphate is first formed, and on addition of 
sulphuric acid undergoes the following reaction :— 


280,H-C.H.<y (O'S) Son = 


SO.H-C.H< Cp, >C:0<L 0 >C,HsSO,H + 280, + 2H,0. 
H. G. ©. 


Hydrobenzoins and their Anhydrides. By K. Auwers (Ber., 
24, 1776—1783).—The author has repeated the experiments of 
Zincke (Abstr., 1880, 114), in the hope of obtaining again the 
substances prepared in small quantity by him, as these might possibly 
be isomerides of benzoin and rower This expectation has, how- 
ever, not been fulfilled, but a number of other observations have been 
made in the hydrobenzoin group, and are given in this paper. 

Concentrated nitric acid of sp. gr. 1°4 acts on both hydrobenzoins 
at the ordinary temperature or even at 0°, with formation of benzoin. 
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The oxidation takes place more slowly with the iso-compound, and 
the product is also frequently oily for a short time, but crystallises 
eventually to a magma of needles. If the mixture be slightly warmed, 
the oxidation product of isohydrobenzoin cannot be obtained crystal- 
line. The anhydrides are attacked in a similar manner at the ordinary 
temperature. A mixture of equal volumes of fuming nitric acid and 
acetic acid has the same effect as nitric acid alone, but a cold acetic 
acid solution of potassium dichromate or dilute potassium perman- 
ganate solution, like chromic anhydride, converts both compounds 
into benzaldehyde. 

Bromine acts on both hydrobenzoins in acetic acid solution at 100° 
with formation of benzile and smaller quantities of stilbene bromide. 
A somewhat similar reaction has been observed by Pechmann (Abstr., 
1890, 1222). Both compounds also unite directly with orthotoly! 
cyanate on heating at 100° under pressure, yielding additive com- 
pounds having the formula(CHPh-O-CO-NH-C,H,Me),. That obtained 
from hydrobenzoin crystallises in colourless needles melting at 
233—-234°, and that from the iso-compound in small needles melting 
at 163°. 

When stilbene bromide is heated with alcoholic potassium hydro- 
sulphide, the oily product obtained is stilbene, and not, as would be 
expected, bromostilbene or tolane (see also Forst and -Zincke, this 
Journal, 1876, ii, 634). 

In the preparation of the anhydrides by Zincke’s method, dipheny|- 
acetaldehyde, CHPh,-CHO, is always obtained as a bye-product. 
On treatment with hydroxylamine, it yields diphenylacetaldoxime, 
CHPh.-CH:NOH, which forms slender, white needles and melts at 
120°. A small quantity of another substance containing nitrogen is 
also formed in the reaction, but the amount was insufficient to deter- 
mine whether it was an isomeric oxime. 

The molecular weights of the anhydrides as determined by Raoult’s 
method agree with the double formula C,,H,O,, and these are, there- 
fore, in all probability ether-like compounds having the constitution 
CHPh-O-CHPh 
CHPh:O-CHPh 
gently warming hydrobenzoin with half its weight of phosphoric an- 
hydride, adding water, and recrystallising the insoluble portion from 
alcohol. 

In order to obtain comparative molecular weights of other anhydr- 
ides, those of the dimethylsuccinic acids were examined by Raoult’s 
method. In both cases the results agreed with the simple formula 


C.H,O3. H. G. C. 


Aldehyde-green. By W. vy. Mitter and J. Pricut (Ber., 24, 
1700—1715).—Aldehyde-green was discovered by Cherpin in 1862, 
and was shown to contain sulphur by Hofmann (Ber., 3, 761), who 
ascribed to it a provisional formula. Lucius, however (Wiirtz Diet., 
1, 234), states that it does not contain sulphur, as it is produced by 
the action of aldehyde on an acid solution of rosaniline, the function 
of the sodinam thiosulphate subsequently used being merely to pre- 
cipitate the blue and violet dyes which are formed simultaneously. 


The hydrobenzoin anhydride is best prepared by 
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Aldehyde-blue, prepared by Gattermann and Weichmann’s method 
(Abstr., 1890, 503), is precipitated from its aqueous solution by 
sodium chloride, and when the filtrate has a blue colour this is due to 
the use of too little precipitant and not to the presence of a second 
blue dye, as stated by Gattermann and Weichmann; the green dye, 
however, which these chemists obtained from the same filtrate, exists 
ready formed, and separates, after a time, or more quickly when it is 
heated ; it is probably identical with the non-sulphuretted aldebyde- 
green (see below). Aldehyde-blue has the composition Cs,H;,N;0,Cl, ; 
it is not a quinaldine derivative, as stated by Gattermann and 
Weichmann (loc. cit.), but the hydrochloride of an anhydroaldolpara- 
rosaniline, OH-C(C,H,yN:CH’CH,"CHMe:OH)),; a similar blue dye is 
formed from isobutaldehyde and pararosaniline. 

When pararosaniline (50 grams), concentrated hydrochloric acid (200 
grams), and paraldehyde (100 grams) are heated together on the water- 
bath for three hours,'a brownish solution is formed; this is diluted 
to 4 litres, saturated with hydrogen sulphide, and an excess of sulphur- 
ous acid added, when a resinous mass, together with sulphur, separates. 
out. It is filtered, and the operation repeated; on adding ammonia 
to the filtrate, a colourless base separates, which is spread on a porous 
tile, and then dried at 65° in a current of hydrogen; it is soluble in 
acids, ether, alcohol, and benzene, and has the composition C;,H»N; 
+ 4H,0; the yield is 35—45 grams. The compound is the leuco- 
base of a green dye, which latter is produced on treating it with 
lead peroxide in an acid solution, or with chloranil in an alcoholic 
solution; it has the constitution C,NH;Me‘CH(C,NH,Me),, and 
thus contains one quinaldine and two dihydroquinaldine residues. 
When the base is dissolved in dilute hydrochloric acid and treated 
with nitrous acid, a resinous substance is formed, which is soluble in 
ether, but does not yield the dye on oxidation. The monobenzoyl de- 
rivative is prepared by dissolving the base in benzene, gradually adding 
benzoic chloride, and shaking the mixture with aqueous soda; it is 
hydrolysed when heated at 120° with concentrated hydrochloric acid. 
When the base is dissolved in glacial acetic acid, and treated with 
bromine, a brown, amorphous substance is obtained; this does not 
yield a dye on oxidation; when, however, it is treated with tin and 
hydrochloric acid, a base giving a green dye on oxidation is formed, 
and when boiled with tin and hydrochloric acid, a base giving a blue 
dye on oxidation is obtained. That the above-described leuco-base 
is not quite a homogeneous substance, is seen by the following :— 
When an ethereal solution of it is mixed with one of chloranil, a deep- 
blue colour is produced, and, later, flocks of a coppery lustre separate, 
whilst the green dye is obtained from the filtrate by evaporation; the 
composition of these dyes could not be determined with certainty. 
When aldehyde-blue is heated at 70° with concentrated hydrochloric 
acid, and alcohol added, a green coloration is produced ; isobutaldehyde- 
blue gives no such coloration. The directions given by Lucius for 
the preparation of aldehyde-green are as follows :—Pararosaniline 
(8 grams) is dissolved in dilute sulphuric acid (20 grams of acid to 
30 grams of water), and heated at 50° with aldehyde (40 grams) 
until a drop of the mixture yields a greenish-blue colour with alcohol. 
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If instead of treating this solution, diluted to 1} litres, with hydrogen 
sulphide and sulphurous anhydride, as Lucius directs, sodium chloride 
is added, a blue dye is precipitated, and on adding sodium acetate to 
the filtrate from this, a green dye separates. The latter is air-dried, 
waslied with water, and twice dissolved in alcohol and reprecipitated 
with ether; it is then shaken with dilute ammonia, collected and 
washed, and after again dissolving in alcohol and reprecipitating with 
ether, it is dried in a current of hydrogen at 55°. It has the com. 
position represented by the formula 


C,NH,Me-C(OH)(C,HyN:CH-CH,-CHMe-OH)., 


and: is the parent compound of ordinary aldehyde-green (see below), 
which it resembles, but is more fugitive towards light; its production, 
therefore, explains Lucius’ observation that aldehyde-green does not 
contain sulphur. Aldol reacts with diamidotriphenylmethane, and a 
leuco-base, CHPh(C,;HyN:CH°CH,-CHMe-OH),, is formed; this, on 
oxidation, yields a green dye closely resembling that obtained by the 
preceding method. 

When pararosaniline is dissolved in dilute sulphuric acid and heated 
with aldehyde (as above) at 50° for three hours, and the product is 
poured into hydrogen sulphide solution (3 litres) heated to 90°, and 
sulphurous acid (2U0 grams) added, the mixture being then boiled for 
some time, a blue dye separates on adding sodium chloride (300 grams); 
sodium acetate then precipitates aldehyde-green from the filtrate; 
the latter has the constitution 


/ CoH NH-CH-CH,-CHMe-OH 


>CH-C——CH 
bat a H onecH>CCOK Pe ; 
- C.H,NH-CH-CH,-CHMe-OH 
When the non-sulphuretted green, prepared from ordinary rosanil- 
ine and aldehyde, is boiled with a solution of sodium thiosulphate 
(Cherpin’s method), Usébe’s aldehyde-green is formed, and is isolated 
in the same manner as the last-described colouring matter; it has the 
/ OHyN-CH-CHyC HMe-OH 
constitution C,NHMe,C(OHK | Ss : 
\C.H-N-CH-CH;-CHMe-0H 
A. R. L. 
A Closed Chain Analogue of Ethylene. By E. Bampercer 
and W. Loprer (Ber., 24, 1887—1888).—The authors come to the 
conclusion that dihydronaphthylene is an analogue of ethylene. It 
combines with hypochlorous acid forming tetrahydronaphthylene 


chlorhydrin, ase oe this yields a crystalline ammonium 

gaivel CH.——CH, 

y , ! 

derivative, OHs< 0 (OH)-CH-NMe,Cl 
hydrochloride. 

When tetrahydronaphthylene chlorhydrin is treated with alkalis, 
three isomerides of the formula C,HwO, a dihydric alcohol, CyH;,0:, 
and naphthalene are formed according to the conditions of the experi- 


, corresponding with choline 
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ment. The initial product, tetrahydronaphthylene oxide, CyH,»-0, is 
a crystalline, comparatively easily volatile compound, and is of 
especial interest as the first representative of closed ring oxides. The 
strain which prevails within the molecule, and thereby the tendency 
to disrupt the union by means of oxygen of the two carbon atoms, 
causes it to combine with other radicles ; thus, when added to a solu- 
tion of ferric chloride, a precipitate of ferric oxide is produced, whilst 
the compound unites with the elements of hydrogen chloride. Further 
details will be given later. A. R. L. 


Decomposition of some Diazo-compounds of Naphthalene 
with Alcohol. By W. R. Ornporrr and F. L. Korrricur (Amer. 
Chem. J., 13, 153—164).—a-Diazonaphthalene sulphate was prepared 
by mixing a-naphthylamine (10 grams) with water and sulphuric 
acid (40 grams), and passing nitrous fumes into the cooled mixture 
as long as they were absorbed ; the liquid was filtered quickly, alcohol 
and ether added, and the mixture cooled in ice and salt until the 
sulphate crystallised. The yield was 79 per cent. of the theoretical. 
The sulphate crystallises in light-yellow, flat needles, and explodes 
feebly at 115°; it dissolves easily in water, slightly in alcohol, and not at 
all in ether ; it becomes green on exposure to light. When it was heated 
at 70—75° with alcohol, nitrogen was evolved, together with some 
aldehyde; by subsequently distilling off the alcohol, then distilling 
the residue with steam, and further treating this distillate, naphtha- 
lene (40 per cent. of the diazonaphthalene sulphate taken) and 
a-ethoxynaphthalene (b. p. 277° at 748 mm.; sp. gr. 10746 at 0°/4°; 
23 per cent. of the sulphate taken) were obtained. The identity of 
the latter compound was confirmed by preparing it from a-naphthol, 
after Henriques’ method (Annalen, 244, 72). When a-diazo- 
naphthalene sulphate is heated with water at 80—90°, nitrogen is 
evolved, whilst a colouring matter, some tar, and a-naphthol are 
formed. 

B-Diazonaphthalene sulphate is prepared similarly to the a-salt, 
but a large excess of sulphuric acid is necessary; the yield is 
74 per cent. of the theoretical. It forms flat, needle-shaped, yellow, 
biaxial crystals, which can be obtained nearly white by recrystallisation, 
but become green, and finally brown on exposure to light; it explodes 
feebly at 115°. When decomposed by alcohol, it yields about 30 per 
cent. in the form of -ethoxynaphthalene and 7 per cent. in the form 
of naphthalene, a small quantity of B-naphthol being formed at the 
same time. When it is heated with water, the same reaction takes 
place as in the case of the a-salt. The action of hydrochloric acid 
(40 per cent.) on f-diazonaphthalene sulphate at the ordinary 
temperature converts about 50 per cent. of the salt into 8-chloro- 
naphthalene, a considerable quantity of #-naphthol being also 
formed. 

B-Diazonaphthaulene nitrate, obtained (53 per cent. of theoretical 
yield) by diazotising a well-cooled mixture of #-naphthylamine 
(10 grams), water, and nitric acid of sp. gr. 1426 (10 grams), crystal- 
lises in flat, yellow needles, from a mixture of water, alcohol, and 
ether; it dissolves in water, but not in absolute alcohol or ether; it 
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becomes red in light, and explodes at 100° or by percussion. When 
decomposed by alcohol, about 26 per cent. of it is converted into 
f-ethoxynaphthalene, and 7 per cent. into naphthalene, a small 
quantity of nitro- and dinitro-naphthol being formed at the same 
time. 

f-Ethoxynaphthalene melts at 37°, not 33° (Schaeffer, Annalen, 152, 
287). 

he above results indicate that with the diazonaphthalene com- 
pounds, when the diazo-group is in the @-position, the tendency is 
towards the introduction of hydrogen, resulting in the formation of 
naphthalene, when they are decomposed by alcohol; but when the 
diazo-group is in the 8-position, the tendency is towards the introduc- 
tion of the ethoxy-group, in place of the diazo-group, resulting in the 
formation of an ethoxynaphthalene (compare Remsen and others, 
Abstr., 1888, 268; 1889, 975). A. G. B. 


Orthoazo-compounds of a-Naphthol (-Naphthaquinone 
Hydrazones). By E. Noettina and E. Granpmovuern (Ber., 24, 
1597—1600).—These compounds were prepared to compare their 
colours with those of the compounds of the para-series. 

Parasulphophenylazo-a-naphthol, OH*CH,'N.°C,H,SO;H [OH : N, 
= 1:2; SO,H:N,=1: 4], is obtained by shaking #-naphtha- 
quinone (1 mol.) suspended in acetic acid with a cold concentrated 
aqueous solution of sodium paraphenylbydrazinesulphonate (1 mol.). 
A red precipitate of the sodium salt is obtained. The sodium salt is 
sparingly soluble in alcohol and cold water, easily in boiling water, 
and crystallises in beautiful red prisms. The free acid is obtained 
by adding hydrochloric acid to a solution of the sodium salt. In 
an acid bath, the azo-compound dyes silk and wool a beautiful 
ponceau colour. It is a position isomeride of orange No. I. In 
general the orthohydroxyazo-dyes of a-naphthol are red; the parazo- 
dyes are yellowish-brown. 


OH-C,H,(SO;H)-N,"Ph [1 : 4: 2] is a ponceau colour, 
OH-C,,H,(SO,H)‘NeCyH,* [1 : 4: 2] 


is an orseille red, OH-C,H,(SO;H)-N,C,H,? is a poncean. 
OH-CyHeNeCyHeSO;,H [1:2] (from f-naphthaquinone and the 
hydrazine of naphthionic acid) is a bluish orseille red, whilst the 
[1 : 4] compound (from diazonaphthionic acid and a-naphthol) is 
brown. 
Orthophenylazo-a-naphtholmetacarboaylic acid, 
OH-CywHNeC,HyCOOH [N, : COOH = 1 : 3], 

is obtained by shaking B-naphthaquinone suspended in 10—15 times 
its weight of acetic acid with metahydrazinebenzoic acid suspended 
in water. It is necessary to nse the pure hydrazinebenzoic acid. It 
is insoluble in water, but soluble in alkaline hydroxides and barium 
hydroxide, and dissolves in concentrated sulphuric acid to a reddish- 
brown liquid, which turns red on addition of a little water, and then 
precipitates the compound unchanged. It is insoluble in most 
solvents in the cold, and is purified by crystallisation from aniline; 
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from alcohol, it crystallises in prisms, coagulates at 200°, and melts at 
260° with evolution of gas. It dyes silk and wool a bluish-red, and 
fibre mordanted with chromic oxide can be dyed withit. The acetate, 
OAc’C,H,'N,C,H,-COOH, is obtained by boiling the above compound 
with acetic anhydride and sodium acetate in a reflux apparatus. It 
is easily soluble in alcohol, sparingly in benzene and acetic acid, 
erystallises from benzene in yellowish-orange crystalline masses, melts 
at 210°, and gives a red solution with concentrated sulphuric acid. 
The isomeric para-compound [OH : N,=1: 4] is obtained by the 
action of diazotised amidobenzoic acid on a-naphthol. It is a black 
powder with a green, metallic lustre, dissolves easily with a brown 
colour in alcohol and aniline, and is insoluble in benzene. With con- 
centrated sulphuric acid, it gives a bluish-violet coloration, which, on 
addition of water, changes to red. It imparts a brown colour to silk 
and wool in an acid bath and to cotton mordanted with chromic oxide 


in a neutral bath. E. C. R. 


Molecular Change in the Formation of Disazo-compounds of 
a-Naphthol. By E. Nogrrine and E. Granpmouein (Ber., 24, 
1601—1605).—Inattempting to compare the disazo-compounds formed 
from the naphthaquinone hydrazone of metamidobenzoic acid and 
paramidobenzenesulphonic acid with diazobenzene with those from 
phenylazo-a-naphthol and the diazo-compound of amidobenzoic acid 
and sulphanilic acid respectively, a curious intramolecular change 
was observed to take place in the case of the latter reaction, and 
instead of the normal products, there were obtained phenyldisazo- 
a-naphthol, OH-C,H;(N.Ph),[1:2:4], together with disazo-a- 
naphthol-metamidobenzoic acid, OH*C,»H;(N2*C,HyCOOH), [1 : 2: 4], 
and disazo-a-naphthol-sulphanilic acid, OH*C,H;(N,°C,HySO;H), 
{1 : 2:4), respectively. 

Diazobenzene Chloride and B-Naphthaquinonehydrazonebenzoic Acid. 
—Diazobenzene chloride (1 mol.) is added to an alkaline solution of 
8-naphthaquinonehydrazonebenzvic acid (1 mol.), and the combina- 
tion completed by heating on the water-bath. The product is pre- 
cipitated with acid and crystallised from aniline and then from 
alcohol. It is sparingly soluble in the ordinary solvents, crystallises 
in very minute needles, blackens at 200°, and decomposes at 245—246°, 
Analysis gave results corresponding with the formula 


N,Ph*C,.H;(OH)-N,-C,HeCOOH (= 4 : 1 : 2). 


It is only a feeble acid, dissolves in warm alkalis and baryta-water, 
but precipitates on cooling, has only faint tinctorial powers, and 
yields a green solution with concentrated sulphuric acid. The acetate 
crystallises from benzene in slender, yellow needles, darkens at 200°, 
and decomposes at 229—230°. 

Diazobenzene Chloride and B-Naphthaquinonehydrazonesulphanilic 
Acid.—The reaction takes place in the same way as the above. The 
sodium salt of the disazo-compound is obtained as a gelatinous pre- 
cipitate. The free acid, N,Ph°C,H,(OH)-N,C,H,SO;,H [= 4: 1:2], 
is a brownish-red powder, sparingly soluble in cold water, easily in 
hot water. It dyes silk and wool in acid bath a garnet-brown shade, 
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Diazosulphanilic Acid and Phenylazo-a-naphthol.— Phenylazo-a. 
naphthol is obtained by the action of diazobenzene chloride (1 mol.) 
on a solution of a-naphthol (1 mol.) in sodium hydroxide (2 mols.). 
At the same time, an appreciable quantity of the disazo-compound is 
formed. The phenylazo-a-naphthol is precipitated from the alkaline 
solution, dissolved in barium hydroxide, again precipitated, and 
crystallised from alcohol or acetic acid. It melts at 206°. When 
diazosulphanilic acid (1 mol.) is mixed with benzeneazo-a-naphthol 
(1 mol.) and sodium hydroxide (2 mols.) and the combination com- 
pleted on the water-bath, a large quantity of the substance remains 
undissolved, and the alkaline solution becomes dark reddish-brown. 
The undissolved compound was identified as benzenedisazo-a-naphthol. 
The alkaline liquid contained the disulphonic acid of benzenedisazo- 
a-naphthol. This latter is not precipitated by acids, so that it was 
not obtained in the pure state; but a preparation obtained by the 
action of 2 mols. of diazobenzenesulphonic acid on a-naphthol seemed 
to be identical with it. 

Metadiazobenzoic Acid and Phenylazo-a-Naphthol.—The combination 
of the two compounds takes place easily; the product of the reaction 
is a mixture of phenyldisazonaphthol and disazonaphtholphenylearb- 
oxylic acid. To separate these compounds, the mixture is acidified 
and the dry precipitate extracted with chloroform. Benzenedisazo-a- 
naphthol is dissolved. The undissolved residue dissolves easily in 
alcohol, but could not be obtained crystalline. It is purified by 
solution in soda and reprecipitation with acid, and is so obtained as 
a reddish-black powder which blackens at 250° and decomposes at 
264°. It was similar in all respects to the compound obtained by 
the action of diazobenzoic acid (2 mols.) on a-naphthol. 

E. C. R. 

Constitution of the Hydrazone of 8-Naphthaquinone. By 
E. Nogitine and E. Granpmovern (Ber., 24, 1592—1597).—The 
authors have obtained results which tend to show that phenylazo- 
f-naphthol and the isomeric hydrazone of 8-naphthaquinone are azo- 
compounds and not hydrazones. 

B-Naphthaquinone a is obtained as described by 
Zincke and Bindewald (Ber., 17, 3026). The yield is small, owing 
to the oxidising action of the S-naphthaquinone on the hydrazine ; 
which latter is converted into benzene, whilst the quinone is converted 
into dinaphthyldiquinol. The phenylhydrazone melts at 138°, sub- 
limes, like ‘phenylazo-8-naphthol, in beautiful, orange-red needles 
with a green, metallic lustre, and is insoluble in cold alkali, but 
dissolves in the hot solvent and separates out unchanged on cooling. 
The sodium salt is obtained by dissolving the hydrazone in a methyl 
or ethyl alcoholic solution containing the theoretical quantity of 
sodium. The formula of the sodium salt is ONa‘C,,H,'N,.*Ph, since, 
on reduction of the ethyl salt obtained from it, aniline is formed and 
not ethylaniline. 

Phenyldisazo-a-naphthol is obtained by adding a solution of diazo- 
benzene chloride to an ice-cold solution prepared by dissolving twice 
the theoretical quantity of sodium in alcohol and adding the hydr- 
azone. ‘The mixture is allowed to remain over night and the product 
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filtered, dissolved in hot chloroform, and the solution mixed with 
absolute alcohol. It crystallises on cooling in slender, brown needles 
with a green lustre, melts at 193°, dissolves very sparingly in hot 
alkalis, easily in alcoholic sodium ethoxide; but is precipitated on 
addition of water. It is identical with the product obtained by 
Krohn by the action of diazobenzene chloride (2 mols.) on a-naphthol 
(Ber., 21, 3240). The acetate, OAc*CywH;(N2Ph)., is obtained by 
heating the disazo-compound with acetic anhydride and sodium 
acetate in a reflux apparatus until the colour changes from red to 
yellow. It crystallises from alcohol in beautiful, brown, prismatic 
needles, melts at 159—160°, decomposes at 200°, and dissolves in 
concentrated sulphuric acid with a green coloration. The ethyl salt, 
OEt-C,.H;(N;Ph),, is obtained by adding an excess of ethyl iodide to 
a solution of the diazo-compound in the theoretical quantity of sodium 
ethoxide, and allowing the mixture to remain three weeks in the cold. 
It crystallises from alcohol in tufts of reddish-brown needles, and 
melts at 121°. The methyl salt crystallises in blue-black needles 
with a metallic lustre, and melts at 123°. 

It was not possible to obtain a hydrazoneoxime by the action of 
hydroxylamine or its salts on the B-naphthaquinone i a 

Nitro-derivatives of Alizarin and Purpurin. By R. Brascu 
(Ber., 24, 1610—1619).—Diacetyl-a-nitroalizarin is obtained by 
cautiously adding diacetylalizarin (1 part) to colourless nitric acid 
(2 parts; sp. gr. = 1°5) cooled with ice and salt, so that the tempera- 
ture does not rise above zero; 1 part more of nitric acid is then added, 
and as soon as the product no longer gives the alizarin spectrum, the 
mixture is poured into iced water. It crystallises from acetic acid in 
beautiful, bright-yellow needles, melts at 194—195-5° (uncorr.), and 
is easily hydrolysed by cold soda solution. 

a-Nitroalizarin obtained by hydrolysis of the acetyl compound, 
crystallises from acetic acid in brownish-yellow, prismatic needles, and 
melts at 289° (uncorr.). The absorption spectra of -nitroalizarin is 
very like that of alizarin. 

a-A midoalizarin is obtained by reducing the nitro-compound sus- 
pended in dilute ammonia with hydrogen sulphide. The amido- 
compound is precipitated with hydrochloric acid, dried, and freed 
from sulphur by extraction with carbon bisulphide. It is sparingly 
soluble in most solvents, and crystallises from acetic acid in dark- 
brown scales with a yellowish-green, metallic lustre. When treated 
with excess of nitrous acid, it is not completely converted into a 
diazo-compound, and on warming the diazotised mixture, purpurin is 
formed. If, however, the diazotised mixture be saturated with alkali 
and then warmed and extracted with ether, alizarin is obtained. 
8-Amidoalizarin on diazotisation did not yield a trace of purpurin, 
but only alizarin, which is contrary to the statement of Auerbach 
(Das Anthracene, 1880, p. 152). 

Strecker (Zeit. Chem., 4, 264) has shown that whem alizarin is 
treated with fuming nitric acid, at first an unstable compound is 
formed, which, in the presence of water, is easily converted into 
nitroalizarin. This unstable compound is also —— pur- 
VOL. LX. c 
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purin by the action of fuming nitric acid, and has the same percen- 
tage composition as nitrohydroxyalizarin. The author names this 
unstable compound pseudonitropurpurin and the nitrohydroxyalizarin 
nitropurpurin. 

Pseudonitropurpurin is obtained by mixing alizarin with fuming 
nitric acid so as to form a thin paste, and allowing the mixture to 
remain until no alizarin can be detected with the spectroscope. The 
mixture is poured on to ice, diluted with water, filtered, and washed 
with iced water. The yellow compound begins to dissolve as 
soon as all the acid is washed out, and decomposes into nitropurpurin. 

It is purified by drying in thin layers in a vacuum and extracting 
the nitropurpurin with absolute ether. It is a bright-yellow mass, 
which is stable when pure and dry, is converted into nitropurpurin 
when heated with water, and dissolves in cold soda solution to a 
brownish-yellow solution, which goes red on warming, owing to the 
formation of nitropurpurin. In concentrated sodium hydroxide it is 
fairly stable, but turns red at once on the addition of water. The 
author gives two probable formule for this compound, 

CO-C-CO-C-0OH CO-C-C(OH):C-0OH 
rn 
CH<60.6-c0-6-No + M20 and OE<0.6.co_6:NO-OH 

Nitropurpurin [(OH),: NO,:OH = 1:2:3:4] is obtained 
from pseudonitropurpurin by boiling with water or alkali. It is very 
like purpurin, gives the same colours with chromium, iron, and 
alumina mordants, and dissolves in sulphuric acid with a yellowish- 
red; purpurin gives a carmine-red. If purpurin is cautiously added 
to a large quantity of well-cooled fuming nitric acid, a yellowish- 
brow» compound is deposited which is identical with pseudonitropur- 
purin and is easily converted into nitropurpurin. #-Nitroalizarin 
|(OH),NO, = 1: 2:3], when treated with 7 parts of nitric acid 
(15) at the ordinary temperature, yields the same intermediate 
compound and then nitropurpurin. The same nitropurpurin is 
also. obtained by the action of nitric acid on a-nitropurpurin. 
{(OH),NO,=1: 2:4]. 

Amidopurpurin is obtained by reduction of the nitro-compound 
with ammonium sulphide. It is very sparingly soluble in most 
solvents, dissolves in concentrated sulphuric acid with a reddish- 
yellow, and gives blackish colours with iron and chromium mordants,, 
red with alumina mordants. E. C. R. 


Terpenes and Camphors. By O. Wattacn (Ber., 24, 1525— 
1579).—The paper contains an account of the most important results 
obtained up to the present time. 

The terpene-like hydrocarbons can be divided according to their 
empirical formule into three classes :—(1) Hemiterpenes or pentenes, 
C;Hs. (2) Terpenes, CjHis. (3) Polyterpenes, (C;Hs),. The terpenes 
at higher temperatures split up into unsaturated hydrocarbons of the 
series C;H;, whose best known representative is isoprene. Isoprene 
can undergo polymerisation into C\H,., and a further polymerisation 
into C\sHy,CoH», &e. Ordinary terpene is also polymerisable into. 


such polyterpenes. 
The present paper deals with the terpenes CyH,,. At present the: 
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following terpenes are known :-—(1) Pinene, (2) camphene, (3) fen- 
chene, (4) limonene, (5) dipentene, (6) sylvestrene, (7) phellandrene, 
(8) terpinene, (9) terpinolene. Pinene forms the main constituent of 
ordinary turpentine oil, occurs as an essential ingredient of the 
ethereal] oils of most pines, and in greater or smaller quantity in many 
other ethereal oils. Camphene is important on account of its near 
relation to camphor. It is obtained from camphor through borneol 
or from pinene. It does not appear to occur in nature. Fenchene is 
closely related to camphene, and is obtained in a similar way from 
fenchone, a compound isomeric with camphor. Limonene, one of the 
most widely diffused terpenes, occurs in the ethereal oils of the 
Aurantiacee, in orange-peel oil, in oil of lemons, bergamot, cummin, 
dill, oil of Hrigeron canadense, and in the oil of fir needles. Dipentene 
is closely related to limonene. Itis formed from limonene and pinene 
by the action of heat or of acids, and occurs in oil of camphor and 
elemi, in Russian and Swedish turpentine, and is formed together with 
isoprene by the dry distillation of caoutchouc, and as a bye-product in 
the formation of cineole, terpene hydrate, and terpineole. Sylvestrene 
occurs in Russian and Swedish turpentine. Phellandrene occurs in 
the oils of bitter fennel and water fennel, elemi, and eucalyptus. Terp- 
inene is a product of the molecular change of other terpenes. It occurs 
naturally in oil of cardamom. Terpinolene is only slightly known. 

The terpenes exist in physically different modifieations. Thus the 
pinene from American turpentine is dextro-rotatory, that from French 
turpentine levo-rotatory. By the action of mineral acids or by heat, 
the optically-active terpenes are rendered optically inactive. The 
inactive modifications are obtained by mixing equal proportions of 
the optical antipodes. Active terpenes as a rule give active deriva- 
tives. The inactive pinene, camphene, and phellandrene compounds 
are indistinguishable, except as regards optical properties, from the 
corresponding active compounds. The inactive modification of limon- 
ene is quite different from the active modification, and was taken for 
a distinct compound and called dipentene. Dipentene, however, 
stands in the same relation to dextro- and levo-limonene as racemic 
acid does to dextro- and levo-tartaric acids. Sylvestrene is only 
known in the dextro-modification; and fenchene, terpinene, and ter- 
pinolene in the inactive modifications. Camphene is the only terpene 
which is solid; it melts at 50°. Pinene, camphene, and fenchene 
boil at 160°, and have a high specific poe Somes 0°86). Limonene, 
dipentene, and sylvestrene boil at 175°, and have a low specific gravity 
(about 0°846 at 20°). Those terpenes which from chemical considera- 
tions are held to contain one ethylene bond, and those containing two 
ethylene bonds, show amongst one another a concordant molecular 
refraction. 

The terpenes are unsaturated compounds, and differ in their capa- 
city for combining with halogen hydrides. If dry hydrogen chloride 
be led into dry pinene, a molecule of the gas is added, and a 
saturated compound, pinene hydrochloride, is obtained, which melts 
at 125° and boils at 207—208°. Camphene in like manner unites 
with 1 mol. of hydrogen chloride to form camphene hydrochloride, 
which resembles pinene hydrochloride. It, however, easily loses 
4c2 
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hydrogen chloride with formation of camphene, whereas pinenc 
hydrochloride loses hydrogen chloride with difficulty, and then 
yields camphene and not pinene. Dry limonene, when treated with dry 
hydrogen chloride, yields a liquid hydrochloride, C\eH,.,HCl, which is 
not, however, saturated, and takes up moist hydrogen chloride to form 
the dihydrochloride CjH,.,2HCIl. Dipentene and sylvestrene behave 
like limonene towards hydrogen chloride. 

The bromo-additive compounds are also important as a means of 
characterising the terpenes. Pinene unites with 1 mol. of brom- 
ine, and yields a saturated dibromide, C,.H,.Br, (m. p. 169—170°). 
A bromine additive compound of camphene is not known. The com- 
pound C,H,.Br,, from fenchene, is liquid. Limonene, dipentene, 
sylvestrene, terpinolene unite with 4 atoms of bromine to form com- 
pounds of the formula C,,H,Br,. These bromides melt at 104—105°, 
124—125°, 135°, and 116° respectively. From the above results, it is 
seen that two terpene groups exist. The members of one contain 
one ethylene bond, and give saturated compounds with 1 mol. of 
halogen and halogen hydride; the members of the second contain 
two ethylene bonds, and combine with 1 mol. of halogen hydride 
to form unsaturated compounds, and with 2 mols. of halogen or 
halogen hydride to form saturated compounds. 

Well characterised compounds are obtained by the action of the 
oxides of nitrogen and their derivatives on the terpenes. Phellandrene 
combines with nitrogen trioxide, N,O;, to yield phellandrene nitrite, 
CyoHgN20; (m. p. 102°). Terpinene combines in a similar way with 
nitrous acid, and yields terpinene nitrosite, C,)>H,.N20;, which crystal- 
lises in transparent, monosymmetric prisms and melts at 155°. The 
other terpenes do not give crystalline compounds with N,O,, but they 
yield important compounds with nitrosyl chloride, NOCl. These com- 
pounds are best prepared by adding ethyl nitrite or amy] nitrite to an 
acetic or alcoholic solution of the terpene, and passing hydrogen chlor- 
ide into the well-cooled mixture. The compoands have the formula 
CoH,Cl‘NO, and correspond with terpinene nitrosite, 


NO*C,)H,,ONO. 


If the terpene be mixed with alkyl nitrite and nitric acid, instead of 
alkyl nitrite and hydrogen chloride, then an analogous nitrosate, 
NO'C,,H,."ONO,, is formed. The unsaturated hydrochlorides of the 
terpenes with two ethylene bonds easily form nitrochlorides and nitros- 
ates of the composition CyH,."CINO,HCl and CO, H.°CINO,HONO,. 
These compounds are not all very stable, and gre decomposed when 
warmed. When treated with organic bases they are easily converted 
into nitrolamines, NO-C,H,*NHR. Such bases have been ob- 
tained from pinene, limonene, dipentene, sylvestrene, and terpinene ; 
they are well crystallised and stable compounds, and give sharp 
melting points. When hydrochloric acid is withdrawn from the 
nitrosochlorides, nitroso-compounds of the formula CjH,;NO are ob- 
tained which crystallise well. A table is given summarising the 
properties of the terpenes and their derivatives. The remainder of 
the paper deals with the constitution of the terpenes. The terpenes 
are convertible into one another, as is shown by the following table. 


ae i, 2 
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| 
| RENTER, -——> _TERPIKE TERPINOLINE 


PINENE 
r 7 he | 
CAMPHENE TERPINEHYDRATE o 


TERPINEOL 


BORNEOL 


CINEOLE ¢ 


CAMPHOR PINOLE 


Pinene is distinguished by the readiness with which it is converted 
into other terpenes. The author puts forward the formula 


CHMe, 


for pinene, and maintains that it explains most of its reactions. The 
assumption of the existence of a diagonal bond is necessary, and obtains 
support from the fact that pinenef hydrochloride by loss of hydro- 
chloric acid yields a hydrocarbon} which by addition of hydrogen 
chloride is not again converted into pinene hydrochloride, and that 
pinene hydrochloride loses HC1 with greater difficulty than its isomer- 
ides camphene, limonene, and dipentene hydrochlorides. When heated 
to a high temperature, pinene, which contains only one ethylene bond, 
is converted into dipentene, which contains two ethylene bonds. In 
the presence of dilute acids, it is converted into compounds which 
must be considered as derivatives of dipentene, and are obtainable 
from dipentene directly. Pinene, when treated with moist hydrogen 
chloride, does not yield pinene hydrochloride, but dipentene hydro- 
chloride ; with dilute nitric acid, it yields terpine. Dry reagents first 
break the ethylene bond in pinene, as is seen in the formation of 
pinene hydrochloride by the action of dry hydrogen chloride. When 
treated with moist acids, it not only yields dipentene derivatives but 
also terpinene, terpinolene, terpineole, and cineole. These compounds 
are, however, formed by a secondary reaction from terpine, CyH0>2, 
or terpine hydrate, CyH.O, + H,O. The formation of these com- 
pounds is then explained by giving to terpine the formula 


OH-CMe<Gq' GH > C(OH)-CHMe, 


Pinene.—The formula of pinene given above explains its most im- 
portant reactions, its conversion into dipentene, terpineole, terpine 
hydrate, and cineole, and the splitting of the molecule to give isopsene. 
That pinene contains only one ethylene bond follows from the satu- 
rated nature of the hydrochloride, hydrobromide, and the dibromide. 
The molecular refraction also agrees with this supposition. Pinene 
nitrosochloride is also a saturated compound. Two formule are 
possible, containing the groupings— 
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—CHCl 
\ >oMeN O and 
—CH 


L 


The author is inclined to consider formula I as most probable, from 
a consideration of its reactions. It is distinguished by its great 
stability, relatively to the other terpene nitrosochlorides. With fatty 
bases, it yields a nitrolamine; with aromatic bases, no sach reaction 
takes place, but inactive pinene is produced with the formation of 
amidoazo-compounds. By this reaction it is possible to prepare 
chemically pure pinene. With inorganic bases,a different reaction 
takes place; thus alcoholic potash eliminates hydrogen chloride 
and nitrosopinene, C,.H,NO, is formed. The latter differs from the 
analogous isomeric nitroso-compounds of other terpenes. Thus nitroso- 
limonene when warmed with dilute acid yields hydroxylamine and 
carvole, C,.H,O, whilst nitrosopinene is not attacked by acids; it can 
even be warmed with concentrated sulphuric acid, and on addition of 
water is precipitated unchanged. This difference is explained if the 
isomeric compounds contain the group —-NOH combined directly with 
a carbon atom, whilst nitrosopinene contains the group —N:0. If 
the above formula be accepted for pinene nitrosochloride, one must 
assume that in the production of nitrosopinene the chlorine atom goes 
out with the para-hydrogen atom. Two formule are then possible 
for nitrosopinene, of which the author favours one with two diagonal 
bonds. When nitrosopinene is reduced with zine and acetic acid, it 
yields pinylamine, CyHisNH;. If pinylamine hydrochloride is heated 
above its melting point, it decomposes into ammonium chloride and 
cymene. A similar decomposition takes place in the case of pinene di- 
bromide, which, on heating, also yields paraisopropylmethylbenzene. 
In the bye-products obtained in the formation of pinene nitrosochloride, 
pinole, CjH,.0, is found. The latter yields a series of well-characterised 
derivatives of which the mostimportant is pinole hydrate, CjH,0, HOH 
(m. p. 131°). Pinole hydrate is converted by dilute acids into pinole, 
and is identical with the compound obtained by the oxidation of moist 
turpentine under the influence of sunlight. Pinole, when oxidised with 
potassium permanganate, yields terebic acid, C;H,.O,; pinole hydrate 
and pinole glycol, however, yield terpenylic acid, C,H,,0,, that is, those 
two acids are obtained which are formed by the direct oxidation of 

inene. 

Camphene and Fenchene.—The constitution of camphene depends 
closely on that of camphor. Camphor is easily converted into cam- 
phene, either by reduction to borneol and elimination of the elements 
of water, or by converting the borneol into borny! chloride and elimi- 
nating hydrogen chloride. The behaviour of camphor is best 
explained by the formula proposed by Bredt, and camphene would 
then have an analogous formula. This formula, although it explains 
the behaviour of camphene, does not so easily explain its formation 
from pinene hydrochloride. 

In many fennel oils a liquid, camphor-like substance occurs. This 
compound is called fenchone, and is isomeric with camphor, and, 
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moreover, undergoes the same characteristic reactions (compare 
p. 1086). It yields a well-crystallised oxime, CioHi¢:-NOH, which 
behaves like camphoroxime towards dilute acids. It gives a 
nitrile-like compound, C,H,,;"CN, an isoamide, C,H,,;CONH,, a base, 
C,Hy;*CH."N H., and an acid, C,H,,;COOH, which are like the corre- 
sponding compounds from camphoroxime, and are isomeric with 
them. Fenchone, on reduction, yields fenchyl alcohol, and from this 
one obtains fenchyl chloride and fenchene, CjHy. These compounds 
are isomeric with borneol, bornyl chloride, and camphene. A table 
is given containing all the known compounds of camphene and fen- 
chene. In general properties fenchene also resembles camphene, 
namely, in smell, high specific gravity, molecular refraction, and 
boiling point; it is, however, a liquid, whilst camphene is a solid. 
Fenchone, on oxidation with potassium permanganate, yields dimethyl- 
malonic acid, CMe,(COOH)., and acetic acid, but not camphoric acid. 
The formation of dimethylmalonic acid points to the presence in 


fenchene of the grouping CMa<o whilst camphor contains the 


isopropyl group and the grouping CHMer0<0" 

Limonene and Dipentene.—These two hydrocarbons probably have 
the same chemical stracture, dipentene being the racemic modi- 
fication of levo- and dextro-limonene. Limonene combines easily 
with nitrosyl chloride; two compounds, a- and A-nitrosochlorides, are 
formed from both levo- and dextro-limonene, so that four isomeric 
limonene nitrosochlorides exist. The 6-compounds have a somewhat 
smaller rotatory power than the 2-compounds. The author thinks 
these two modifications are identical as regards structure, and that 
the difference is due to polymerisation. Dextro- and levo-limonene 
a-nitrosochlorides each yield two isomeric nitrolamines, of which two 
have the same melting point but are of opposite rotatory power. If 
two of these optical antipodes be recrystallised together in equal pro- 
portions, an inactive dipentene derivative is obtained. Limonene, 
from its behaviour towards halogens and halogen hydrides, has cer- 
tainly two ethylene bonds. Goldschmidt has skown that carvoxime is 
identical with nitrosolimonene, and hence limonene may be considered 
to be hydrocymene. However, dipentene dihydrobromide (m. p. 64°) 
can be converted into a tribromide, C)H,,Br; (m. p. 110°). The latter, 
when boiled with alcoholic potash,is converted into an unsaturated 
compound, CjyHy, isomeric with cymene, which unites with brom- 
ine to form a well-characterised tetrabromide melting at 154°. 
Formule are given as far as possible in accordance with the above 
results. The three compounds terpineole, terpine, and cineole show 
the relation between pinene and limonene and dipentene. Terpine, 
CioH02, which crystallises with 1 mol. of water to form terpine 
hydrate, has already had a formula assigned to it which explains 
its reactions. Terpineole and terpine hydrate are closely related 
to limonene and dipentene hydrochloride and to dipentene dihydro- 
chloride, since when dipentene dihydrochloride is allowed to remain 
in contact with water, terpine hydrate is formed. 


Cineole, C,.H,,0, occurs in many ethereal oils. It gives character- 
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istic additive compounds with bromine, iodine, hydrogen chloride, and 
hydrogen bromide. By the action of dehydrating agents, it is con- 
verted into dipentene. On oxidation with potassium permanganate, 
it is converted into cineolic acid, which easily passes into its 
anhydride. When the latter is distilled, it loses CO, and CO, and 
yields a compound C,H,O, which is easily converted into dihydro- 
metaxylene. Cineole can be obtained from terpine hydrate and ter- 
pineole. The following formule are given showing the relation of the 
above compounds :— 


nai pu ated 
Cc Cc Cc 


cr, ZIN J\\ 
H.C OH OH, H.C | OH, H.C | COOH 
| , | Oo | | O 
H,C OH CH, H,C CH, H.C COOH 
\I7 \/ \| 200 
© C 0 
Me Me Me 
Terpine. Cineole. Cineolie Acid. 


Nothing is known about the constitution of sylvestrene. In its 
physical and chemical properties it most closely resembles dextro- 
limonene. It contains two ethylene bonds. Terpinolene also contains 
two ethylene bonds, and probably only differs from dipentene in the 
relative position of these bonds. 

Terpinene and phellandrene both combine with nitrogen trioxide to 
form compounds of the formula C,,H,N.O;. The two compounds so 
obtained are, however, quite different. Terpinene nitrosite, when 
treated with fatty bases or ammonia, yields well-characterised nitrol- 
amines. Both terpinene nitrosite and the nitrolamines behave in some 
cases as if they contained the group —NO;; in other reactions they 
behave as if they contained the group —NOH. Phellandrene nitrite 
is a somewhat unstable compound, and is not capable of yielding nitrol- 
amines. On reduction, it yields a diamine which points to the constitu- 


tion C Hn <NO, The isomeric relation of terpinene and phellandrene 


to one another and to other terpenes has not been determined. Terpin- 
ene has probably an ethylene bond in the side chain. Phellandrene, 
which is easily convertible into cymene, is possibly a fatty compound. 
The author draws attention to the similarity of some indene com- 
pounds to the terpenes. E. C. R. 


Presence of Ethylene Linkages in Terpenes. By G. Wacner 
(Ber., 24, 1682—1684).—The paper is a reply to Markovnikoff’s 
criticism (Ber., 24, 67) of a previous paper by the author. 


Terebenthene. By R. Varer (Compt. rend., 112, 732—734).— 
When anhydrous aluminium chloride is added to terebenthene, there 
is a slight development of heat, but no further change, even after 
several hours. If, however, the mixture is heated, or a few drops of 
benzene is added, there is a very violent reaction, with formation of 
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tarry products containing cymene and toluene. If the terebenthene 
is dissolved in 3 vols. of carbon bisulphide, and aluminium chloride 
is added gradually to the cooled liquid, the reaction is still energetic, 
and a blood-red solid is obtained, consisting chiefly of metatereb- 
enthene and tetraterebenthene, with smaller quantities of cymene, 
colophene, and other hydrocarbons. It follows that the action of 
aluminium chloride on terebenthene is similar to that of antimony 
chloride. 

When terebenthene is added gradually to a solution of bromine in 
3 vols. of carbon bisulphide holding aluminium chloride in suspen- 
sion and cooled below 0°, there is an energetic reaction with evolu- 
tion of hydrogen bromide. After 136 parts of terebenthene have been 
added for every 800 parts of bromine, the liquid is allowed to remain 
until evolution of hydrogen bromide ceases, and is then treated with 
water and sodium hydroxide solution, and distilled. A small quantity 
of isopropyl bromide is obtained, but the product consists of heavy, 
tarry compounds, formed by the action of the bromine on the products 
of the polymerisation of the terebenthene. Terebenthene, when 
treated with bromine and aluminium chloride, does not, like cymene, 
split up into isopropyl bromide and a bromine derivative of toluene. 
The small quantity of isopropyl bromide obtained results from the 
action of the bromine on the cymene formed during the polymerisa- 
tion of the terebenthene. C. H. B. 


Terpene in the Oil from Compressed Gas. By A. Erarp 
and P, Lampgrt (Compt. rend., 112, 945—947).—In the compression 
of the gas obtained by the pyrogenic decomposition of heavy paraffin 
oils, a quantity of volatile liquid condenses. If this liquid is frac- 
tionated, the fraction 14V0—190° shows no constant boiling point. 
By rapid fractionation, however, a hydrocarbon, C;H,, is obtained, 
which boils at 42°5°; sp. gr. = 0°803; vapour density 2°45. This 
hydrocarbon, pyropentylene, polymerises at the ordinary temperature, 
and forms a solid compound, dipyropentylene, CyHy», which has all 
the principal properties of the terpenes. Polymerisation proceeds 
regularly, and can be followed by determining the sp. gr. When the 
dipyropentylene is heated, pyropentylene is again formed. 

Pyropentylene has a very pungent taste and a peculiar odour. It 
is not affected by ammoniacal silver or cuprous solutions, but with a 
concentrated aqueous solution of silver nitrate, it yields a white, acicular 
precipitate, and it reduces an ammoniacal silver solution containing 
potash. With aqueous sulphurous acid, it yields a white, crystalline 
compound, CjoHi2,2H,SO;, almost insoluble in all reagents except 
alkalis, and with a remarkable tendency to retain any iron that was 
present in the reagents. With haloid acids, pyropentylene resinifies 
rapidly or explodes; oxidising agents destroy 1t completely ; bromine 
alone yields liquid products. 

Pyropentylene is not identical with valylene or pirylene; it is 
isomeric with these hydrocarbons, and is more closely related to the 
terpenes. C. H. B. 
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Action of Phthalic Anhydride on Amidoterebenthene. By 
L, Pesci (Gazzetta, 21, 1—4).—Pinenephthalimide, 


OH <p> NCwHs. 


—When amidoterebenthene (10 grams) is poured on to powdered 
phthalic anhydride (12 grams), a very energetic reaction ensues ; the 
mass is then allowed to cool, and subsequently reheated at 170°, until 
the reaction is completed; the portion of the product insoluble in 
water consists of pinenephthalimide, which, after purification, crystal- 
lises from light petroleum in colourless nodules, composed of rect- 
angulartables. It melts at 99—100°, and dissolves readily in alcohol, 
chloroform, and ether. It is levorotatory, [a]p = —35°38. 

Pinenephthalamic Acid, COOH-C,H,CO-N H°C,oH3.—The potassium 
salt of this acid is formed on dissolving pinenephthalimide in a hot 
solution of potash. It crystallises in thin, colourless needles, readily 
soluble in hot water. The acid obtained by decomposing this salt 
with hydrochloric acid, when pure, crystallises from chloroform on 
the addition of light petroleum in nodules composed of thin, colour- 
less needles. It melts at first at 109—111°, but if kept for a few 
days the melting point falls to 101°. The silver salt, 


COOAg-C,H,yCO-NH-CHis, 
is a white, amorphous compound. S. B. A. A. 


New Compounds of the Camphor Series and a New 
Terpene. By O. Watiacn (Annalen, 263, 129—156).—A further 
investigation of the compound previously described as fenchole (this 
vol., p. 218), but which is, perhaps, better termed fenchone, has 
brought to light numerous additional points of resemblance between 
this substance and its isomeride, camphor; but what the relationship 
between the two compounds really is, remains at present unsolved. 

Fenchone can be easily obtained in a state of purity by converting 
it into the crystalline alcohol described below, then warming the 
latter with nitric acid until oxidation is at an end, and distilling the 
regenerated fenchone with steam; an even simpler method is to 
warm the crude oil, obtained by fractional distillation, with con- 
centrated nitric acid (3 parts), until all the impurities are destroyed. 
The pure compound boils at 192—193°, and gradually solidifies, when 
kept at a low temperature, to a mass of very hard crystals, which 
melt at 5—6° to a liquid of sp. gr. 0°9465 at 19°; its refraction is 
[”]p = 146306 at 19°, from which the molecular refractive energy is 
found to be 44°23, the calculated value for a compound of the com- 
position CyH,O, containing no double linking, being 4411. The 
specific rotatory power of fenchone, purified by the methods given 
above, is [@]p = 71°83°. It combines with bromine, yielding a 
crystalline, unstable additive compound, which is decomposed by 
alkalis with liberation of fenchone; iodine, phosphorus pentachloride, 
phosphoric anhydride, and phosphorus sulphide, have an action on 
fenchone similar to that on camphor, but the products have not yet 
been thoroughly investigated. Fenchone dissolves moderately easily 
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in cold concentrated hydrochloric acid, and with cold sulphuric acid 
it seems to give an unstable additive compound, which is decomposed 
by water; it is only very slowly destroyed by boiling fuming nitric 
acid, being thereby converted into organic acids and a heavy oil, 
which is insoluble in alkalis. It is slowly oxidised by a warm solu- 
tion of potassium permanganate, yielding dimethylmalonic acid, 
acetic acid, and oxalic acid ; its physiological action is very similar to 
that of camphor. 

The melting point of fenchonoxime (loc. cit.) depends, to a very 
considerable extent, on the conditions of the experiment, and some- 
times, when the oxime is heated quickly, the temperature rises to 
164—165° before it is completely melted; fenchonoxime is volatile 
with steam, sublimes readily, and boils at about 240° with only slight 
decomposition when heated quickly; it is insoluble in soda, and its 
specific rotatory power in alcoholic solution is [a ]p = 65°94”. 

The anhydride of the oxime (loc. cit.) has a sp. gr. of 0°898 at 20°; 
its specific rotatory power is [a]p = 43°31° and its refraction np = 
1-46108 at 20°; it forms a crystalline compound with hydriodic 
acid. 

A base of the composition C,)HyNH:, isomeric with fenchylamine 
(see below), is formed when the anhydride of the oxime is reduced 
with sodium and alcohol; when the product is treated with hydrogen 
chloride in ethereal solution, it behaves like an unsaturated compound, 
and forms a salt of the composition CjH,N,2HC1; the platinochloride 
has the composition (CjoHioN )2,H,PtCl.. 

Formylfenchylamine, CyHy"NH-CHO, is obtained when fenchone is 
heated with ammonium formate at 220—250° for three hours; it 
crystallises from water or dilute alcohol in lustrous plates, and seems 
to melt at 87°, but portions remain unliquefied until the temperature 
rises to 112°. 

Fenchylamine, C\oH1;,NH):, prepared by boiling the formyl deriva- 
tive with concentrated hydrochloric acid, and decomposing the salt 
thus produced with alkalis, is a colourless oil, of sp. gr. 0°9095 at 22°, 
and boiling at 195°; it has an odour recalling both that of piperidine 
and that ot benzylamine, and it absorbs carbonic anhydride from the 
air, forming a solid carbonate ; its specific rotatory power in alcoholic 
solution is [@]p = —24°63°. The hydrochloride, CyH*NH,,HCl, 
crystallises from water and alcohol in well-defined, transparent prisms. 
The platinochloride, (CjoHi;7NH:2)2,H,PtCl, crystallises from water in 
long prisms, and effloresces when kept over sulphuric acid. The 
sulphate crystallises in needles or plates, and is not very readily 
soluble; the nitrate, the benzoyl derivative melting at 89°5°, and the 
acetyl derivative melting at 92° are easily obtained in crystals. When 
the hydrochloride of the base is treated with sodium nitrite, a 
neutral oil, which is neither fenchyl alcohol nor a diazo-compound, is 
obtained. 

Benzylidenefenchylamine, CyHyN:CHPh, is formed with develop- 
ment of heat when the base is treated with benzaldehyde; it melts 
at 41°5°. 

Fenchyl alcohol, CwH,OH, is obtained when fenchone is reduced 
with sodium and alcohol ; the yield is quantitative. It is a colourless, 
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crystalline compound, melts at 40—41°, boils at 201°, and has a sp. 
gr. of 0°933 at 50°; it is readily volatile with steam, and dissolves 
freely in alcohol, ether, light petroleum, and ethyl acetate, but is in- 
soluble in water. Its specific rotatory power in alcoholic solution is 
[a]p = —10°35°; on oxidation with nitric acid, it is reconverted into 
fenchone. 

Fenchyl chloride, CHCl, prepared by treating the alcohol with 
phosphorus pentachloride in light petroleum solution, boils at 
84—86° under a pressure of 14 mm., and is readily volatile with 
steam ; its sp. gr. is about 0°9830 at 21°. 

Fenchene, CyHi., is obtained, together with phenylfenchylamine 
(see below), when fenchyl chloride is heated with aniline; when the 
reaction is at an end, the solution is mixed with acetic acid, and the 
fenchene isolated by distillation with steam. The hydrocarbon boils 
at 158—160°, is optically inactive, and its sp. gr. is 0°864 at 20°; its 
refraction is []p = 1°4690 at 20°, from which the molecular refractive 
energy is found to be 43°84, the calculated value for CyoHi. |= being 
43°54. It combines readily with bromine in glacial acid solution, 
yielding, apparently, an unstable dibromide of the composition 
CioH,.Br, ; it is moderately easily oxidised by potassium permanganate, 
yielding an acid of the composition Cj).H,.O;, which melts at 137—138°, 
and forms a sparingly soluble silver salt, CyH,,O;Ag. It differs from 
other terpenes in being comparatively stable towards concentrated 
nitric acid, oxidation taking place only on warming. 

Phenylfenchylamine, CoH y*NHPh, crysiallises from alcohol in large, 
colourless needles, and melts at 93—94°. F. S. K. 


Pyrogenic Conversion of Camphosulphophenols into Ordi- 
nary Phenols. By P. Cazenevve (Compt. rend., 112, 730—732).— 
A mixture of the barium salts of the five camphosulphophenols pre- 
viously described, when subjected to dry distillation, yields water; 
sulphur; gaseous products, consisting of hydrogen sulphide, sulphur- 
ous anhydride, carbonic anhydride, methane, with a small quantity 
of propane or propylene; a small quantity of hydrocarbons, probably 
chiefly paracymene ; and homologues of ordinary phenol in quantity 
amounting to 25 per cent. of the camphosulphophenols. 

The phenols boiling below 210° consist of orthocresol (m. p. 31°, 
b. p. 186°) and metacresol, without any trace of ordinary phenol. The 
first fractions of the portion boiling at 210—235° have the composi- 
tion of mixtures of cresols with propylphenols, whilst the later 
fractions have the composition of mixtures of propylphenols with 
cymophenols. The products seem to contain neither thymol, carv- 
acrol, nor carvol. When heated with hydrochloric acid at 130° for four 
hours, neither methyl chloride nor any other alky! chloride is obtained, 
and hence alkyl ethers are absent. The composition of the products 
and their stability when exposed to air and light point to the absence 
of polymerides. C. H. B. 


Morrenole. By P. Arata and C. Geizer (Ber., 24, 1851—1853). 
—The recently expressed juice of the fruit of Morrenia brachystephana 
is light yellow, and coagulates after remaining for 24 hours; the 
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liquid portion is separated, boiled, filtered, and evaporated to dryness, 
and the residue extracted with alcohol ; the solution thus obtained con- 
tains considerable quantities of morrenine (compare this vol., p. 1122). 
The coagulated portion of the juice is digested with alcohol; a 
yellow resin remains, which smells of caoutchouc, and is soluble in 
carbon bisulphide. From the alcoholic solution, colourless crystals 
are deposited on cooling, which melt at 168°, are insoluble in water, 
but readily dissolve in ether, light petroleum, and mineral acids. 
The compound is termed morrenole, has the formula O,yH»O or 
C,;H.,0, and is analogous to cynanchole, from Oynanchum acutum, 
and to asclepion, from Asclepia Syriaca. J. B. T. 


Aspergillin, a Vegetable Hematin. By G. Livnossizr (Compt. 
rend., 112, 807—-808).—Phipson’s palmellin is rose-red, crystalline, 
and soluble in water, forming a dichroic solution which is rose-red by 
transmitted light, orange-yellow by reflected light. The solution 
is coagulated by heat, by ammonia, potash, or alcohol, but not by 
hydrochloric acid. When burnt, it leaves an ash containing calcium, 
chlorine, and iron. 

The author’s aspergillin is black, amorphous, and insoluble in 
water, but soluble in ammonia or potash, forming solutions which are 
not coagulated by heat or by alcohol. It is precipitated by hydro- 
chloric acid. When burnt, it leaves a residue consisting of ferric oxide. 

It is clear therefore that aspergillin is not identical with palmel- 
lin, and that the latter is not analogous to hematin (compare this 
vol., p. 845). C. H. B. 


Humic Compounds. By Berruezor and G. Anpré& (Compt. 
rend., 112, 916—922).—The results described in this paper were 
obtained with artificial humic compounds. 1500 grams of sugar, 
boiled for a long time with concentrated hydrochloric acid, gave 
236 grams of humic matter insoluble in water; when dried at 100°, 
it had the composition C, 66°41 ; H, 457; O, 29°02 = 100, which 
agrees with the formula C,,H,O,. Another preparation contained 
C, 63°91; H, 458; O, 31°51 = 100, which agrees with the formula 
C,,H,.O0;; the product obtained by the action of hydrochloric acid on 
the alkali salts has the same composition. The first compound is 
humic anhydride ; the second is the true humic acid. Both compounds 
when left in contact with water swell up and acquire a gelatinous 
consistence, in this respect resembling colloids. In presence of excess 
of potash, even in somewhat dilute solution, humic acid yields an 
insoluble colloidal salt, C,.H,,K;0, + »H,O, which is decomposed 
by prolonged washing with water, two-thirds of the alkali being 
removed, whilst a salt, C,.H,;KO,;, is left. This last salt is formed 
when humic acid or the anhydride is left in contact with even a very 
dilute solution of potash; it is but slightly decomposed by water, 
even after prolonged boiling. Carbonic acid is practically without 
effect in the cold, but dilute hydrochloric acid removes the whole of 
the potassium. On the other hand, the anhydride, or acid, slightly 
decomposes a solution of potassium chloride with liberation of a small 
quantity of hydrochloric acid. 

With sodium hydroxide, humic anhydride forms a compound, 
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C;sH,;NaO,, which is insoluble, and in presence of excess of soda 
another salt is formed, containing not quite three times as much 
sodium. The latter compound loses alkali when washed with water, 
and is converted into the first salt. Barium hydroxide and calcium 
hydroxide behave similarly, forming two salts, one of which is decom- 
posed by water. 

In contact with excess of dilute ammonia, humic anhydride forms 
an insoluble, gelatinous compound containing 4 mols. NH;. The pro- 
duct seems to be an acid amide; it does not lose ammonia at 40° in a 
current of hydrogen; at 100°, there is a distinct loss of nitrogen, and 
if the residue is boiled with magnesia and water, ammonia is evolved, 
but all the nitrogen is not expelled. 

When heated with ammonia in sealed tubes at 100°, humic anhydr- 
ide combines with about 9 per cent. of ammonia, and forms an 
insoluble product which can be dried at 100°, and does not lose all its 
nitrogen when boiled with magnesia. C. H. B. 


Constitution of Rings containing Five Atoms. By E. Bax- 
BERGER (Ber., 24, 1758—1764).—Stohmann and Kleber have shown 
(this vol., p. 377) that when compounds containing the benzene and 
thiophen nuclei are hydrogenised, the first addition of H, has a 
different thermal value to that of the second and third additions, 
which latter have the same value. The author noticed a similar 
difference in the case of pyrroline and its hydrogenised derivatives 
when the alterations of basicity are compared instead of the thermal 
values, thus:—pyrroline has very feeble basic properties, whilst 
its di- and tetrahydro-derivatives are strong bases. This, he believes, 
may be explained by assigning to pyrroline a centric formula in which 
the nitrogen exists in the pentavalent condition, and to the di- and 
tetrahydro-derivatives a mixed formula and an alicyclic formula 
respectively, containing trivalent nitrogen. The same applies to 
indole. The paucity of facts precludes for the present the extension 
of the discussion to other ring compounds containing five atoms— 


thiophen, furfuran, &c. A. R. L. 


Hantzsch’s Pyridine Synthesis. By C. Buyer (Ber., 24, 1662— 
1670).—The author brings forward a modified explanation of 
Hantzsch’s pyridine synthesis, based on the results obtained by 
Claisen (J. pr. Chem. [2], 35, 413; Annalen, 218, 161), on the con- 
densation of aldehydes with ethereal salts of ketonic acids. Claisen 
has stated that the group *CO-CH,CO- attacks a double bond 
between two carbon atoms in such a way that one hydrogen atom of 
the methylene combines with. one carbon atom, and the residue, 
‘CO-CH-CO:, with the other carbon atom. Thus ethyl malonate 
and ethyl ethylidenemalonate combine according to the equation 
MeCH:G-(COOEt), + CH(COOEt), = CHMe[ CH(COOEt),],. The 
author has studied Hantzsch’s synthesis from the point of view indi- 
cated by the above reaction. He considers that in the presence of 
ammonia, aldehyde ammonia, or ethyl paramidoacetoacetate, the con- 
densation takes place in the following stages :—First, the aldehyde 
condenses with the ethyl acetoacetate to form ethyl ethylidinacetoacet- 
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ate, the latter then combines with a second molecule of the ethyl aceto- 
acetate to form ethyl ethylidenediacetoacetate, and then the ammonia 
acts on the latter with formation of ethyl dihydrocollidinedicarboxyl- 
ate. This is, however, contrary to the observation of Hantzsch, that 
ethyl benzylidenediacetoacetate, which has an analogous constitution 
to the above, does not yield a pyridine derivative with ammonia. It 
was therefore necessary to determine if a similar reaction took place 
between ethyl ethylidenacetoacetate and ethyl paramidoacetoacetate. 
If ethyl ethylidenacetoacetate is mixed in molecular proportion with 
ethyl paramidoacetoacetate, heat is evolved, a brisk reaction, with 
evolution of water, takes place, and almost pure ethyl dihydrocol- 
lidinedicarboxylate is obtained. The latter melts at 130°, and, when 
oxidised with nitrous acid, yields ethyl collidinedicarboxylate boiling 
at 308°. In a similar way, ethyl benzylidenacetoacetate and ethyl’ 

midoacetoacetate give ethyl dihydrophenyllutidinedicarboxylate. 
The intermediate additive compounds, which the author assumes are 
formed in the above reactions, cannot be separated. 

The ammonia derivatives of benzoylacetone and of acetylacetone, 
corresponding with ethyl paramidoacetoacetate, were also examined 
in support of the above view. When benzoylacetonimide and ethyl 
ethylidenacetoacetate are warmed together in molecular proportion,. 
a brisk reaction takes place, water is eliminated, and, on cooling, a 
yellow, crystalline mass of ethyl 3-benzoyldihydrocollidinecarbozylate 
is obtained. It crystallises from alcohol in yellow leaflets, melts at 
186—187°, is an indifferent substance, dissolves, however, in concen- 
trated mineral acids, but is precipitated unchanged on addition of 
water. 

Ethyl 3-benzoyleollidinecarbozylate is obtained by oxidising the fore- 
going compound, suspended in alcohol, with nitrous acid. The pro- 
duct is washed with ether, the nitrate decomposed with potash, and 
the free base extracted with ether. It forms a viscid, pale-yellow 
liquid which partially decomposes on boiling, and so gives no constant 
boiling point. It dissolves easily in dilute hydrochloric or sulphuric 
acid, and double salts are obtained on adding picric acid or platinic 
chloride to the solution. The hydrochloride crystallises in prisms and 
melts at 192°. The platinochloride crystallises from dilute hydro- 
chloric acid in needles. 

The methylimide of benzoylacetone, COPh-CH,-CMe:NMe, which 
is obtained by allowing a mixture of benzoylacetone and methylamine: 
to remain some time, or by heating the mixture under pressure, and 
crystallises from light petroleum in beautiful leaflets melting at 
74—75°, behaves in a similar way to benzoylacetonimide. 

Ethyl methy lbenzoyldihydrocollidinecarboxylate [Me = 1] is obtained 
by mixing the above methylimide with ethyl ethylideneacetoacetate ; 
it crystallises from light petroleum in yellowish-white needles, and 
melts at 97°. 

Ethyl 3-acetyldihydrocollidinecarbowylate is obtained in a similar way 
from acetylacetonimide. When the latter is mixed with ethyl ethyl- 
ideneacetoacetate, a clear solution is obtained, heat is evolved, and on 
heating on the water-bath water is eliminated. Alcohol is then added, 
and the mixture cooled, when a crystalline mass is obtained. It. 
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crystallises from dilute methyl alcohol in flat, yellowish-white needles, 
melts at 120°, and resembles the analogous compounds described 
above. E. C. R. 


Oxidation of Aniluvitonic Acid. By C. Bérrincer (Annalen, 
263, 247—248).—Doebner and Miller (Abstr., 1886, 721) found that 
quinaldine, on oxidation, yields acetanthranilic acid and oxalic acid, 
and that a-alkylcinchonic acids give only anthranilic acid derivatives. 
The author has previously shown (Ber., 15, 133) that aniluvitonic 
acid gives, on oxidation with potassium permanganate, the same 
pyridinetricarboxylic acid as is obtained from uvitonic acid under the 
same conditions; a repetition of these experiments, which seem to 
have been overlooked by Doebner and Miller, has confirmed the 
results previously published. F. S. K. 


f-Picoline. By P. Scuwarz (Ber., 24, 1676—1678).—,-Pico- 
line is prepared by adding anhydrous glycerol (250 grams) to a 
mixture of phosphoric anhydride (200 grams) and dry ammonium 
phosphate (100 grams). The mixture is heated on the sand-bath 
in a reflux apparatus for about 50 hours, then diluted with water, and 
sodium hydroxide added to the well-cooled mixture. It is then dis- 
tilled until the distillate reacts only faintly alkaline. The dilute 
solution of the base so obtained is mixed with solid soda and again 
distilled, when almost all the picoline is obtained in the first fractions, 
and is precipitated on addition of potash, and dried over potash. It 
boils at 140°5—143°, the greater part between 141—142°. When 
heated with benzaldehyde and a small quantity of zinc chloride at 
230°, a small quantity of stilbazole, C,;H,,N, is obtained, identical 
with that obtained by Baurath from «-picoline (Abstr., 1888, 65, 608), 
and most of the #-picoline remains unchanged. Hence the author 
concludes that 8-picoline prepared in the above way contains a small 
quantity of a-picoline, and that the former does not condense with 
benzaldehyde. All attempts to obtain a condensation product from 
fA-picoline and benzaldehyde, or chloral, were unsuccessful. 

The above results give a method of obtaining A-picoline free from 
a-picoline. f-Picoline, obtained as above, was converted into the 
mercurochloride, the latter recrystallised and decomposed. The 
B-picoline obtained boiled at 141°5—142°. It was heated with benz- 
aldehyde and zinc chloride at 225—230°. A small quantity of stilb- 
azole was obtained. The unattacked base was recovered and con- 
verted into the mercurochioride. The latter melts at 147—149°. 
‘The regenerated base boils at 141°5° (uncorr.; 143°5°, corr.), and has 
the sp. gr. 0°97256 at 0°/4°. The platinochloride melts at 201—202°, 
+he aurochloride at 186°, and the picrate at 149—150°. 

E. C. R. 


Synthesis of Oxypyridine and Piperidine Bases. By A. 
LapensurG (Ber., 24, 1619—1628; compare Abstr., 1890, 67).— 
a-Picolylalkine, C;NH,-CH,°CH,°OH, boils at 114—116° under a 
pressure of 9mm. The benzoyl derivative, CsSNHyCH,CH,OBz, is a 
viscid liquid; the platinochloride, (C,,.N H,302),,H2PtCl,, crystallises from 
water and melts at 164—168°; the aurochloride is deposited in broad, 
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lustrous prisms. Picolinic acid is the sole. oxidation product of 
picrylalkine ; no pyridylacetic acid could be detected. 
The corrected boiling point of a-pipecolylalkine, 


CsN H,°CH,"CH,-O H, 


is 234°5°. The hydrochloride and mercurochloride are both crystal- 
line, and the former is very hygroscopic. The benzoyl derivative 
yields a hydrochloride which crystallises in small, colourless plates. 

Methyl-a-pipecolylolkine, C;NH,Me-CH,°CH,°OH, is prepared by 
heating 2-pipecolylalkine with 5—6 parts of potassium methyl] snIph- 
ate for 12---24 hours on the water-bath; the base is purified by means 
of the mercnrochloride, and forms a colourless, viscid liquid boiling 
at 232°5° (corr.). The platinochloride is not crystalline; the awro- 
chloride melts at 169—170°. The mercurvchloride, C,NH,,OC1,5HgCl,, 
is deposited in well-developed crystals which melt at 214° without 
decomposition, On heating the base with methyl iodide in alcoholic 
solution, methy lpipecolylalkine methiodide, C;NH,Me-CH,: CH,°OH,Mel, 
is deposited in colourless prisms. The hydrochloride does not crystal- 
lise ; the platinochloride melts at 173°; the awrochloride crystallises in 
lustrous, yellow needles. and melts at 211—212°, On treatment ot 
the base with tropic acid and hydrochloric acid, a compound is 
obtained which affects the eyes in a similar manner to atropine; on 
this account, and from the general likeness of the other derivatives 
to those of tropine, the author regards the base as a dihydro- 
tropine. All attempts hitherto made to prepare tropine by the 
oxidation of this hydrotropine have failed; on treatment with potas- 
sium ferricyanide at the ordinary temperature, a compound is obtained 
which is isomeric with tropine, and is therefore termed paratropine ; 
it is a colourless, strongly alkaline liquid boiling at 200—203*, and 
readily dissolves in ether. The hydrochloride is crystalline and readily 
soluble; the aurochluride, C,NH,0,HAuClk, is deposited in small 
plates which melt at 181—182°; the platinochloride crystallises in 
transparent, orange-yellow prisms belonging to the monosymmetric 
system, and melts at 195—197° with decomposition. The mercuro- 
chloride, C,NH,;0,HC16HgCl,, is deposited from water in small 
crystals melting at 225° with decomposition. 

By the action of hydriodic acid and phosphorus on paratropine at 
159°, a compound is formed which crystallises from water in colourless 
needles, and is probably an iodide. Jd. B. Em. 


y-Dipyridyl and ,-Dipiperidyl. By F. B. Aunens (Ber., 24, 
1478—1480).—The y-dipiperidyl previously described by the author 
(Abstr., 1889, 59) is not a pure compound, but contains another 
substance which may be separated by converting the bases into their 
nitroso-compounds, that of y-dipiperidy! being a solid and the other 
aliquid. y-Dipyridyl is best prepared by allowing sodium to act on 
pyridine at the ordinary temperature in closed vessels until a homo- 
geneous, black, pulverulent mass is obtained; this is exposed to the 
air until it becomes yellowish-white, then extracted with cold water, 
and the insoluble portion recrystallised from the hot liquid. It is 
reduced in amyl alcohol solution with a large excess of sodium, the 
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solution acidified with concentrated hydrochloric acid, and the 
aqueous layer treated with sodium nitrite. On cooling, slender, 
yellowish needles separate, which are extracted with chloroform, the 
extract evaporated, and the residue recrystallised from alcohol. The 
nitroso-y-dipip-ridyl thus obtained forms yellow crystals and melts at 
141—143°. The free +-dipiperidyl is prepared from the nitroso-com- 
pound by dissolving it in concentrated hydrochloric acid, passing 
in hydrogen chloride, then adding freshly prepared soda solution, 
and extracting at once with ether. The extract is dried with 
potash and evaporated, the dipiperidyl being obtained in broad, 
transparent needles, which are hygroscopic, absorb carbonic anbydr- 
ide from the air, and melt at about 160°. The hydrochloride crystal- 
lises in needles; the platinochloride, CH »N2,H,PtCl,, in very stable 
plates; and the awrochlur:de, CwH»N2,2HAuCh, in long needles which 
gradually decompose when heated above 220°. The mercurochloride 
forms stellate aggregates of slender needles, is readily soluble in hot 
water, and melts with blackening at 226—227°. The picrate forms 
sparingly soluble, jagged plates and blackens when heated above : 
H. G. C. 

Oxidation of Quinoline Derivatives. By W. v. Miter (Ber., 
24, 1900—1922; see also Abstr., 1890, 1324).—The results obtained 
by various observers show that when alkyl halogen additive com- 
pounds of quinoline are oxidised with permanganate, the pyridine ring 
is destroyed, and derivatives of orthoamidobenzoic acid are obtained. 
The pyridine ring is also destroyed in the case of carbostyril and 
cynurin, and generally in the case of hydrogen additive compounds. 
Both nuclei are destroyed in the oxidation of carbostyril methyl ether 
and methylpseadocarbostyril. The benzene nucleus is destroyed in 
aqueous or alkaline solution in the case of the following quincline 
derivatives which contain substituents in the benzene nucleus :— 
Parabromoquinoline, parabromananitroguinoline, ortho-and para-nitro- 
quinoline, a- and f-dinitroquinoline, ortlo- and para-hydroxyquinol- 
inecarboxylic acids, orthobydroxydithioquinolinecarboxylic acid, 
orthoquinolinesulphonie acid, orthohydroxyquinoline, orthohydroxy- 
paramidoquinoline, and a-hydroxyquinolivesulphonic acid, The 
benzene nucleus is destroyed in acid solution in the case of paramido- 
phenylquinoline. Both the pyridine and benzene nuclei are destroyed 
on oxidation of y-bromoquinoline in aqueous solution. Quinoline 
derivatives which contain substituents in both nuclei, generally 
undergo oxidation with destruction of the benzene ring. 

From the above results, no general conclusion can be drawn unless 
it is assumed that the pyridine nucleus is destroyed in all cases where, 
according to v. Baeyer and Bamberger, the equality of the “‘ central ” 
or “ potential’ valence of the pyridine nucleus is destroyed, or where 
the pyridine nitrogen becomes pentavalent. The latter occurs in the 
oxidation of quinoline derivatives in acid solution; thus, on oxidation 
of aniluvitonic acid in alkaline solution, the benzene nucleus is 
destroyed, in acid solution the pyridine nucleus. In some other 
cases, where oxidation takes place with difficulty in alkaline liquids, 
it takes place easily in acid liquids. Paramidopheny/quinoline is an 
exception, fur in acid solution it yields a-lydruxynicotinic acid ; 
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probably the presence of the amido-group has weakened the benzene 
nucleus. 

When quinoline is oxidised in an aqueous solution with potassium 
permanganate, the benzene nucleus is destroyed, and pyridinedicarb- 
oxylic acid is obtained. Orthotoluquinoline and paratuluquinoline in 
like manner yield pyridinedicarboxy lic acid. 

The oxidation of methylquinolines, in which the methyl is in the 
pyridine nucleus, is influenced by the position of the methyl group. 
If the methyl group is in the y-position, then the benzene nucleus is 
destroyed. If it is in the @-position, then the pyridine nucleus is 
destroyed. Substitution in the benzene nucleus does not-appear to 
affect this rule. In the case of #-methylquinoline, both nuclei are 
destroyed, and oxalic acid, carbonic anhydride, and ammonia are 
formed. If, besides methyl in the @ position, a second methyl group 
is present, then if the second methyl] group is next the a-methyl, the 
pyridine nucleus is destroyed ; if the second methyl group is in the 
y-position, the benzene nucleus is destroyed. 

If the pyridine nucleus contains carboxyl, then the benzene nucleus 
is always destroyed, and a pyridinecarboxylic acid is formed. 

Orthotoluguinaldine.—The base (10 grams) is suspended in 1} litres 
of water and permanganate (42 grams) dissolved in water (5U0 c.c.) 
gradually added; the mixture is made neutral or faintly acid with 
sulphuric acid, and heated for 1—2 hours on the water-bath. The 
filtered solution is evaporated to dryness, and the product extracted 
with absolute alcohol; the alcoholic solution deposits a mixture of 
the acid and its potassium salt; it is dissolved in soda, and the 


‘acid precipitated with hydrochloric acid ; it was identified as acetyl- 


amidvtuluic acid. It crystallises from water or alcohol in shining, 
prismatic needles, melts at 193—194°, and is easily soluble in hot 
water and alcohol, sparingly in ether, and insoluble in dilute mineral 
acids; in concentrated mineral acids it dissolves with decomposition. 
The silver salt forms white needles, and quickly darkens on exposure 
to light. The calcium salt forms white, shining plates. 

If the acid is heated above 200°, or if it is distilled with baryta, 
carbonic anhydride is split off, and orthotoluidine is obtained. 

a-B-Dimethylparatoluquinoline was oxidised as described by 
Doebner and y. Miller for quinaldine ; the acid obtained gave 
numbers corresponding with methylacetanthranilic acid ; it crystallised 
from alcohol and water in white, asbestos-like needles, and melted at 
193—194°. 

Ethylquinoline [Et = 2'], when oxidised in alkaline solution, 
gives very bad results. In acid solution, however, oxidation takes 
place easily in the cold. The base is dissolved in dilute sulphuric 
acid, gradually mixed with a solution of permanganate, and the mix- 
ture kept acid by constant add.tions of sulphuric acid. The acid 
obtained was identified as propionylorthamidubenzoic acid. It erys- 
tallises best from high boiling petroleum in white, lustrous needles, 
and melts at 117°. 

Methylquinoline [Me = 3'] is best prepared by saturating a mixture 
of formaldehyde (40 per cent., 100 grams) and propaldehyde 
(85 grams) with dry hydrogen chloride, adding to a mixture of 

4d2 
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aniline (120 grams) and concentrated hydrochloric acid (240 grams), 
and heating in a reflux apparatus for some hours on the water-bath. 
The oxidation gave very bad results. The base (10 grams) was 
suspended in 5 per cent. caustic potash (1500 grams), and heated in 
a reflax apparatus on the waterbath. The products were ammonia, 
carbonic anhydride, oxalic acid, the oxalate of the base, a brown, 
resinous mass, and some quantity of the base which remained un- 
changed: 

Dimethylquinoline [Me, = 2’ : 4’] is purified by conversion into the 
picrate, decomposing the latter with soda, distiiling with steam, and 
finally by fractional distillation. It boils at 260—261°. For the oxi- 
dation, the base (10 grams) is suspended in 7 per cent. potassium 
carbonate solution (1500 c.c.), 4 per cent. permanganate solution 
gradually added, and the mixture heated on the water-bath. The 
product contains a condsiderable quantity of oxalic acid; it was 
neutialised, converted into the silver salt, then into the barium salt ; 
the latter decomposed, and the acid crystallised from absolute alcohol. 
It was identified as picolinetricarboxylic acid ; it crystallises in white, 
fib: ous crusts, turns yellow at 189°, begins to sublime at 210°, turns 
brown at 210—230°, and melts at 235° with frothing and evolution of 
carbonic anhydride. Together with the above acid, a small quantity 
of the tetracarboxylic acid is formed. The same result is obtained 
by oxidation in the cold. 

Quinaldinic acid is best prepared by oxidising benzylidenequinaldine 
with chromic acid. Benzylidenequinaldine is prepared by heating 
quinaldine (115 grams) with benzaldebyde (90 grams) for 4—5 hours 
in a sulphuric acid bath at 140—150°, and adding zinc chloride to the 
mixture from time to time until the further addition of zinc chloride 
causes no reaction. The mixture is then poured into a basin, and 
the crystalline mass extracted with concentrated hydrochloric acid 
and hot water; the filtered solution, on cooling, deposits crystals 
of benzylidenequinaldine hydrochloride. The latter was filtered 
off and decomposed with ammonia, and the benzylidenequinaldine 
dried on porcelain plates and crystallised from alcohol. It crys- 
tallises in colourless needles, melts at 99—100°, is insoluble in 
water, and easily soluble in chloroform and carbon bisulphide. 
The benzylidenequinaldine (10 grams) is dissolved in dilute sulph- 
uric acid (2v0 c.c.), the solution gently boiled, and chromic acid 
(15 grams) in water (70 grams) and concentrated sulphuric acid 
(75 grams) gradually added. When the mixture has cooled some- 
what, ? litre of water is added, and the mixture allowed to stand 
48 hours. The solution is freed from benzoic acid by extraction with 
ether; the chromium precipitated with ammonia, filtered hot, and 
the filtrate evaporated to dryness and extracted with alcohol. The 
quinaldinic acid crystallises from water in asbestos-like needles, and 
melts ai 156°. 

The oxidation is carried out as follows :—The quinaldinic acid 
(10 grams) is dissolved in water (5VU grams) containing a slight 
excess of potassium carbonate, and the cold solution gradually mixed 
with a cold saturated solution of permanganate (41 grams), and 
allowed to remain fur a fewdays. It is then heated on the water-bath, 
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filtered, and the filtrate acidified with sulphuric acid, and diiute per- 
manganate added as long as it is at once decolorised. The solution 
is then neutralised with ammonia and concentrated on the water-bath, 
again acidified with sulphuric acid, and the sulphate precipitated with 
alcohol; after being treated in this way once or twice to get rid of 
all the sulphate, the filtrate is concentrated and allowed to crystallise. 
After some days, a crystalline crust of pyridinetricarboxylic acid 
[(COOH); = 2: 5:6] is obtained. It is puritied by conversion into the 
calciam salt, decomposing with sulphuric acid, converting into silver 
salt, and decomposing with hydrogen sulphide. It crystallises from 
water in thin leaflets, gives off carbonic anhydride at 130°, melts at 
236—237°, and decomposes again above 237”, and is easily soluble in 
dilute alcohol and water, almost insoluble in ether, absolute alcohol, 
and acetic acid. The solution neutralised with ammonia gives white, 
insoluble precipitates with barium chloride, calcium chloride, lead 
nitrate, and silver nitrate; an olive-green precipitate with copper 
acetate, a yellowish-white with ferric chloride, and a carmine-red 
with ferrous sulphate. 

a-Methylcinchoninic acid is obtained by gradually adding aniline 
(1 mol.) to a mixture of acetylcarboxylic acid (1 mol.) and acetalde- 
hyde (1 mol.) diluted with absolute alcohol, and heating the mixture 
for 4—5 hours in a reflux apparatus on the waier-bath. 

For oxidation in alkaline solution, the acid (10 grams) is dissolved 
in warm water containing a slight excess of potassium carbonate, 
permanganate (56 grams in 14 litres of water) added, and the mix- 
ture warmed. ‘The solution contained oxalic acid and an acid which, 
on analysis, gave numbers corresponding with picolinetricarboxylic 
acid. ‘the latter was extremely difficult to purify, is easily soluble in 
water, insoluble in alcoho! and ether, and decomposes at 210—22v°. 
With iron sulphate it gives a red coloration. 

In acid solution, the oxidation takes place in the cold, and acetyl- 
anthranilic acid (m. p. 179—-180°) is obtained. E. C. R. 


Alicyclic Homology. By E. Bamprrcer (Ber., 24, 1897—1899). 
—In accordance with the views lately put forward by the author, 
dihydroindole and tetrahydroquinoline, although derived from dis- 
tinctly different mother substances, ought both to behave like alky|- 
ated anilines. Dihydroindole itself is not kuown; the author has, 
therefore, compared the homologous dihydromethylketole with tetra- 
lhydroquinoline. These two bases are related to each other in the 
same way as propylaniline to isopropylaniline. The author finds that 
they bebave alike. Thus hydromethylketole, when treated with a 
diazo-compound in the presence of sodium acetate, like hydroquinol- 
ine, yields a diazoamido-compound which crystallises in beautiful 
columus. In the presence of mineral acids, the reaction also takes 
place as with bhydroquinoline, and the azo-group enters the benzene 
nucleus in the para-position. The azo-dye so obtained closely 
resembles the corresponding hydroquinoline dye, yields, on reduction, 
a diamine which gives the same characteristic colour reaction as 
paramidotetrahydroquinoline, and, like the latter, behaves as an alky|- 
paraplienylenediamine. E. C..R. 
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Methoxydihydroxydihydroquinoline. By A. Eicnencriin and 
A. Erynorn (Annalen, 262, 133—181).—Metachlorobenzaldehyde- 
phenylhydrazone, C,H,Cl-CH:N.HPh, crystallises from alcohol in 
colourless needles, melts at 134—135°. and is readily soluble in 
alcohol, ether, ethyl acetate, and chloroform, but more sparingly in 
light petroleum; its alcoholic solution decomposes on keeping. 

Orthonitrometachlorobenzaldehyde, NO,*CsH;Cl‘-CHO, is obtained 
when metachlorobenzaldebyde (compare Erdmann and Schwechten, 
this vol., p. 448) is added drop by drop to a well-cooled mixture of 
concentrated sulphuric acid and potassium nitrate; it crystallises 
from alcohol in lustrous needles, melts at 77°5°, is readily soluble in 
hot water and most ordinary solvents, and is volatile with stearn. On 
oxidation with potassium permanganate, it is converted into meta- 
chloronitrobenzoic acid (m. p. 137°). The hudrazone, C:3HN;0,Cl, 
crystallises from alcchol in needles, melts at 180—181° with decom- 
position, and is soluble in alcohol, ether, glacial acetic acid, chlcoro- 
torm, and benzene, but insoluble in light petroleum. The oxime, 
C;H,N,0,Cl, crystallises from alcohol in colourless, prismatic plates, 
and from hot water in needles, melts at 112°, and is readily soluble in 
the ordinary solvents. 

Orthonitrometachlorophenyllactic ketone, 


CO[CH,-CH(OH)-C,H,CI-NO,]., 


is formed in small quantities (1—2 per cent.), together with a small 
quantity (2—3 per cent.) of orthonitrometachlorocinnamic ketone 
by the condensation of pure acetone with orthonitrometachlorobenz- 
aldehyde at 0° in presence of dilute soda, but the principal product 
of the reaction is orthonitromeiachlorophenyllactic methyl ketone 
(compare Abstr., 1890, 1128); the three products are separated by 
taking advantage of their different solubilities in aicohol. Ortho- 
nitrometachlorophenyllactic ketone separates from ethyl acetate in 
lustrous, dendritic forms, melts at 207°5—208°5° with decomposition, 
and is readily soluble in benzene, ethy! acetate, glacial acetic acid, 
and hot alcohol, but only sparingly in chloroform and ether, and 
insoluble in light petroleum; on prolonged boiling witb concentrated 
soda, it yields small quantities of dichlorindigo. The hydrazone, 
C,H »O.N,Cl,, crystallises from glacial acetic acid in small, deep red 
needles, melts at 193°5°, and is readily soluble in most ordinary 
solvents, except light petroleum. 

Orthonitrometachlorocinnamic ketone. CO(CH:CH-C,H;Cl-NO,), (see 
above), is also formed when the preceding compound is boiled 
with acetic anhydride; it crystallises in golden needles, melts a‘ 
205—206°, and is soluble in hot benzene, glacial acetic acid, and ethy) 
acetate, but more sparingly in chloroform, and insoluble in alcohol, 
ether, and light petroleum. The tetrabromide, C,;H»OsCl.N.Bry, pre- 
pared by treating’ the ketone with bromine in glacial acetic acid 
solution, crystallises in colourless, lustrous needles, melts at 199—200° 
with decomposition, and is soluble in chloroform, benzene, and glacial 
acetic acid. The hydrazone, C.,H,.N,O,Cl,, crystallises from glacial 
acetic acid in slender, carmine-red needles, melts at 194—195° with 
decomposition, and is readily soluble in hot glacial acetic acid, ethyl 
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acetate, and chloroform, but insoluble in alcohol, ether, and light 


petroleum. 
Orthnitrometachlorophenyllactic methyl ketone, 


NO,°C,H;Cl-CH(OH)-CH,-COMe 


(loc. cit.), .crystallises in colourless, hexagonal plates, a:b:¢ = 
06412 : 1 : 14375, 8 = 76° 4’, belonging to the monoclinic system ; 
it dissolves in concentrated sulphuric acid with a red coloration, 
and is immediately converted into dichlorindigo by alkalis. The 
hydrazone, C\sH,.N;0;Cl, crystallises from glacial acetic acid in wine- 
red needles, melts at 157—158°, and is soluble in most ordinary solv- 
ents, except light petroleum. The owime, CH ,N,0,Cl, separates 
from alcohol in small plates, melts at 151°, and is soluble in ethyl 
acetate, but only sparingly soluble in benzene, chloroform, and light 
petroleum, and insoluble in ether. 
Orthonitrometachlorohenzylideneacetone, NO.C,H;Cl-CH:CH-COMe, 
is formed when the preceding compound is boiled with acetic an- 
hydride; it crystallises from alcohol in colourless prisms, melts at 
143°, and is soluble in glacial acetic acid, ethy] acetate, benzene, and 
chloroform, but more sparingly in ether and light petroleum. The 
hydrazone, C\sH,,N,O.Cl, crystallises from glacial acetic acid in slender 
needles, melts at 161°, and dissolves in glacial acetic acid, alcohol, and 
ethyl acetate with a red, and in ether, benzene, chloroform, and light 
petroleum with a yellow, coloration. 
Orthonitrometachloropheny|-f-lactic acid (loc. cit.) forms monoclinic 
crystals, a: b:c¢ = U'8652: 1: 18184, 8 = 78° 40° (m. p. 156° with 
decomposition), and is readily soluble in alcohol, ether, chloroform, 
benzene, acetone, ethyl acetate, and glacial acetic acid, but more 
sparingly in hot water, and insoluble in light petroleum ; it dissolves 
in concentrated sulphuric acid with a red coloration, and, when heated 
with potash, it gives off an odour of nitrobenzene, yielding a red 
solution which becomes colourless on covling. The potassium salt, 
C,H,NO,CIK, crystallises from dilute alcohol in colourless, lustrous 
needles, turns brown on exposure to light, and is very readily soluble 
in water and ethyl acetate, but insoluble in absolute alcohol; the 
barium, calcium, silver, aud copper salts are crystalline. The ethyl 
salt, C,,H,.CINO;, forms small, nodular crystals, melts at 110°, and is 
readily soluble in all ordinary solvents, except water. When the 
potassium salt of the acid is heated at 100° with a methyl alcoholic 
solution of potassium methoxide, a small quantity of an acid, probably 
methoxynitropheny! actic acid, which melts at 125—126°, is obtained. 
Orthonitrom:tacnlorocinnamic acid, NO.*CsH;Cl-CH:CH:COOH, pre- 
pared by heating orthonitrometachlorobenzaldehyde with acetic an- 
hydride and sodium acetate, crystallises from dilute alcohol in colour- 
less needles, melts at 174—175°, turns reddish on exposure to light, 
and is readily soluble in glacial acetic acid, ethyl acetate, acetone, 
and chloroform, but only sparingly in benzene, and almost insoluble 
in light petroleum; it dissolves in concentrated sulphuric acid with a 
green coloration. The silver salt, C,H;NO,ClAg, crystallises from 
dilute alcohol in colourless needles, and is soluble in hot water. The 
barium salt, (CoH;sNO,Cl),Ba + 3H,0, calcium salt (+1}H,0) and 
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the copper salt (+13H,O) are crystalline. The ethyl salt, C,,H,NO,CI, 
crystallises from alcohol in long, colourless needles, melts at 62°, and 
is very readily soluble in all ordinary solvents, except water, in which 
it is insoluble. 

Orthonitrometachlorophenyl-A-lactic acid (m. p. 152°), prepared as 
previously described (Joc. cit.) from the lactone, 


NO, C,H,CIL-CH<R">co 


(m. p. 147° with decomposition), or from the lactamide, 
NO,-C,H;Cl-CH(OH)-CH,CO'N H, 


(m. p. 148°), is very readily soluble in alcohol, chloroform, ethyl 
acetate, aud light petroleum, but rather more sparingly in ether, 
benzene, and warm water, and isoluble in light petroleum; it dis- 
solves in sulphuric acid, yielding a bluish-green solution. The calcium 
salt and the salts of the alkalis are soluble in water, but the barium, 
copper, and lead salts are insoluble; the silver salt crystallises from 
ammonia in colourless needles, is soluble in hot water, aud rapidly 
darkens on exposure to light. The ethyl salt, C,,H,,CINO,, crystallises 
from light petroleum in colourless, hexagonal plates, melts at 48°, and 
is readily soluble in alcohol, ether, ethy! acetate, benzene, and chloro- 
form, but only sparingly in light petroleum. 

A comparison of the properties of the two orthonitrometachloro- 
phenyl-s-lactic acids (m. p. 152° and 156° respectively) and of those 
of their derivatives shows, beyond doubt, thac the two acids are not 
identical. 

Chlorodihydroxydihydroqguinoline | H,:(OH),: Cl=3': 4: 2’: 4:3), 
prepared by reducing orthonitrometachlorophenylactic acid (m. p. 
152°) with ferrous sulphate and ammonia, crystallises frum ethyl 
acetate in slender needles, melts at 172°, and is readily soluble in 
alcohol and warm water, but more sparingly in chloroform, benzene, 
and ether, «nd insoluble in light petroleum ; when its aqueous solu- 
tion is warmed with ferric chloride, there is produced a bright red 
coloration which disappears on cooling, and, wheu boiled with water, it 
is converted into chlorocarbostyril (m. p. 262—23°), identical with the 
compound prepared by Einhorn and Lauch from parachloroquinoline. 

Orthonitrometachloropheny|-A-lactaldehyde, 


NO.C,H;Cl-CH(OH):-CH,"CHO 


(loc. cit.), is a colourless oil, readily soluble in most ordinary solvents, 
except light petroleam; its /Aydruzone, C\sH,,N;0;Cl, crystallises in 
long, orange-red needles, melts at 182°, and is readily svluble in 
benzene und chloroform, but mvre sparingly in alcohol and glacial 
acetic acid, and very sparingly in ether and light petroleum. 
Urthonitrometamethoxyphenyllactic acid (m. p. 106°) is readily 
soluble in warm water, alcohol, chlorofurm, and ethyl acetate, but 
more sparingly in ether, aud very sparingly in light petroleum and 
benzene; when heated with concentrated sulphuric acid, it gives a 
green solution, the colour of which changes first to violet, and then 
to a browmish-red ou boiling. The potassium salt crystallises from 
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hot water in lustrous plates; the calcium salt is readily soluble in 
water, but the barium salt and the lead salt are insoluble. 
Orthonitrometamethoxycinnamic acid (m: p. 2245—225°5°) is 
soluble in glacial acetic acid and ethyl acetate, but only sparingly 
soluble in benzene, ether, and chloroform, and almost insoluble in 
light petroleum. The silver salt, CyH,NO;Ag + $H,O, crystallises 
from dilute alcohol in colourless needles, quickly turns brown on ex- 
posure to light, and is readily soluble in alcohol and ammonia, but 
only sparingly in hot water. The calciwm salt, (CjHgNO;),Ca + 2H,0, 
cerystallises from dilate alcohol in colourless needles, and is insoluble 
in water; the bariwm salt and the dark blue copper salt (+2H,O) are 
crystalline. The ethyl salt, C,,H,;NO;, is readily soluble in alcohol 
and ethyl acetate, but more sparingly in benzene and chloroform, and 
very sparingly in ether and light petroleum; it crystallises from 
alcohol in long needles melting at 72°5°. 
Paramethoxydihydroxydibydroquinoline (loc. cit.), prepared from 
orthonitrometamethoxyphenyllactic acid, crystallises from cold water 
in colourless needles, melts at 177°, and is readily soluble in alcohol, 
ethyl acetate, and warm water, but only sparingly in chloroform and 
benzene, and almost insoluble in ether and light petroleum; when 
warmed with ferric chloride in aqueous solution, it gives a blood-red 
colouration, which chauges to a brownish-red at a higher temperature. 
Paramethoxycarbostyril [OH : OMe = 2’: 3] separates from ethyl 
acetate in yellow or brown, rhombic crystals (a : b:¢ = 
U8280: 1 : U'3866), melts at 218—219°, and is readily soluble in 
alcohol, chloroform, and ethyl acetate, but only sparingly in benzene 
and water, and insoluble in ether and light petroleum. F. 8. K. 


Synthesis of Quinaldine. By W.v. Miter (Ber., 24, 1720— 
1728).—The author gives in detail the varivus hypotheses which 
have been advanced to explain the mechanism of the formation of 
quinoline derivatives when aniline is heated with certain aldehydic 
compounds in the presence of hydrochloric acid. The assumption 
that the initial interaction takes place between the aldehydic oxy- 
gen and the hydrogen atom in the ortho-position to the amido- 
group of aniline, a side chain being introduced which subsequently 
forms a closed ring, appears at first sight plausible, aud is in 
accordance with the view that the methyl group in quinaldine 
veccupies the position 2'; it seems specially to apply to those cases in 
which the formation of a quinoline derivative is possible; for in cases 
in which it is not possible, the aldehyde residue takes up the para- 
position to the amido-group, as instanced in the formation of a tri- 
phenylmethane derivative trom aniline and benzaldehyde. This 
hypothesis fails, however, to explain the fact that the yield of 2’- 
phenylquinoline, by heating cinuamic anilide with hydrochloric acid, 
is not improved by the presence of cinuamaldehyde. 1t is well known 
that alkyl derivatives of aniline are formed as bye-products in the 
syuthesis of quinoline derivatives; and it seems feasible that when 
aniline, aldehyde, and hydrochloric acid are heated together, ethyl- 
idene aniline is first produced, and that this interacts with another 
molecule of aldehyde, giving rise to the compound NPh:CH-CH°CH Me. 
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This could not be put to the test, as, according to Tollens (Ber., 17, 
659), ethylideneaniline cannot be prepared. When, however, valer- 
ylideneaniline (Lippmann and Strecker, Abstr., 1879, 462) is mixed 
with valeraldehyde in molecular proportion, and hydrochloric acid 
added, a violent reaction ensues, and, after boiling the mixture for 
several hours, a good yield of 2’-isobuty]-3'-isopropylquinoline (Spady, 
Abstr., 186, 263) is obtained. When the order of the reagents is 
altered, or when valerylideneaniline is heated with hydrochloric acid 
alone, the yield of the quinoline derivative is greatly diminished. The 
author is of opinion, therefore, that the intermediate compound 
CHMe,CH.CH:C(CHMe,)CH:NPh is initially formed, which then 
undergoes isomeric change into isobutylisopropylquinoline. The 
same resvlt is obtained when valerylideneaniline is fused with 
anhydrots zinc chloride. When toluidopyruvic acid, 


©,H,Me-N:C Me-COOH, 


is fused with zinc chloride, a considerable yield of toluquinaldine and 
paramethyl-a-cinchoninic acid is obtained. Schultz (Ber., 16, 26uv) 
found that the initial product of the action of aldehyde on aniline was 
the compound NPh:CH-CH:CHMe,NH,Ph; assuming that aniline is 
split off when this is fused with zine chloride, crotonylideneaniline, 
NPh:CH-CH:CHMe, would be the intermediate compound in this 
instance. When the side-cha.ns of these intermediate bases form a 
closed ring, dihydroquinoline derivatives: might be expected to be 
formed, and this finds confirmation in the investigation of aldehyde- 
green (compare v. Miller and Pléchl, this vol., p. 1070). In the case 
of dihydroquinaldine, however, this is so unstable that a portion is 
oxidised to quinaldine, whilst another portion is converted into tetra- 
hydroquinaldine. A. R. L. 


Colouring Matters from Hydroquinaldine. By W. v. Mitzer 
and J. Précut ( Ber., 24, 1715-—1/2U).—Tetrahydroquinaldine is puri- 
tied by means of the acetyl derivative. When tetrahydroquinaldine 
(17 grams) and paranitrobenzaldehyde (8 grams) are dissolved in 
absolute alcohol and heated on the water-bath for two hours with 
zine chloride (20 grams), and the residue, after removing the zinc 
with a concentrated solution of sodium hydroxide, is collected, washed, 
dried, and dissolved in hot alcoholic hydrochloric acid, yellow flocks 
separate on cooling. ‘The base obtained by treating the latter with 
ammonia is xmorphous, and dissolves readily in benzene, alcohol, 
and ether; on adding petroleum to its solution in benzene, yellow, 
amorphous flocks separate; but the substance was not obtained in the 
pure state. On treating it with chloranil in alcoholic solution, a 
green dye is formed. 

Amidophenylditetrahydroquinaldylmethane, C2;H3,N3, is formed when 
the last-described base is reduced with tin and hydrochloric acid. 
After removing the tin by a current of hydrogen sulphide, the base is 
precipitated by ammonia; it is dissolved in alcohol and evaporated, 
redissolved in hydrochloric acid, and again precipitated by ammonia ; 
it is then repeatedly dissolved in benzene and reprecipitated by light 
petroleum. It is a colourless, amorphous substance, soluble in alcohol, 
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ether, and benzene, but insoluble in petroleum and water, and yields 
a reddish-violet dye on treatment with chloranil in alcoholic solution. 
Solutions of its salts give amorphous precipitates with platinic or 
mercuric chlorides. The monobenzoyl derivative, CyH3N30, is pre- 
pared by shaking a solution of the base in benzene with benzoic 
chloride and sodium hydroxide; it forms small, silky, nodular aggre- 
gates of crystals. 

Conversion of the Amido-compound into the Quinaldine Derivative.— 
The amido-compound (40 grams) is dissolved in concentrated hydro- 
chloric acid (100 grams) and heated on the water-bath; aldehyde 
(25 grams) is gradually added and the heating continued for three 
hours; it is well diluted and treated with hydrogen sulphide and 
sulphurous anhydride, when resinous substances are precipitated ; 
atter removing these, ammonia precipitates the leuco-base as a 
brownish, amorphous compound which is readily soluble in alcohol, 
less in benzene and ether, and still less in light petroleum. It yields 
a bluish-green dye on oxidation with chloranil. 

Tritetrahydroquinuldylmethane, CH{C,NH,)Me!;, is formed when 
the last-mentioned crude leuco-base is heated on the water-bath with 
tin and hydrochloric acid. A certain quantity of the hydrogenation 
product is extracted, after the addition of sodium hydroxide to the 
sulution, by ether, whilst the main quantity is obtained from the 
stannochlo:ide which separates out; the latter is repeatedly heated 
with sodium hydroxide, the dried cake extracted with ether, and the 
ethereal solution filtered and evaporated. The residue is dissolved in 
dilute hydrochloric acid, and atter adding water and filtering, the 
base is precipitated with ammonia; it is then dissolved in benzene, 
and the resinous substances precipitated by adding light petroleum ; 
the base then separates after a while m wlmost white flocks. It is 
soluble in alcohol, ether, and benzene; its solution in benzene, when not 
too concentrated, is not precipitated by light petroleum. A beautiful, 
bluish-violet dye is obtained on oxidation with chloranil in ethereal 
solution, which is converted into a green dye by heating with methyl 
iodide, but not by hydrogen sulphide and sulphurous anhydride; 
hydrochloric acid also determines the change from blue to green, but 
in this case the blue is reproducea by diluting with water ; its analogy 
to methyl-violet is therefore unmistakabte. A. RK. L. 


Fluorescent Derivatives of Aromatic Diamines. By W. v. 
Miitek (Ber., 24, 1729—1745; compare Schiff and Vanni, Annalen, 
253, 319; Abstr., 1890, 139).—'The results described below are alto- 
gether at variance with those of Schiff and Vanni (loc. cit.). When 
metaphenylenediamine hydrochloride (15 grams) is dissolved in about 
] litre of alcohol and heated on the water-bath for 14 hour with 
cenanthaldehyde (35 grams), a green, fluorescent solution is obtained, 
and on adding an alcoholic solution of picric acid and some ether, the 
picrate separates after a time, together with much brown oil; it is 
crystallised from glacial acetic acid, and the crystals treated with 
ammonia, the resulting brown oil being extracted with ether. A 
brown, crystalline mass is obtained on evaporating the ethereal solu- 
tion, which, on repeated crystallisation fror: alcohvi, forms, on drying, 
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white, felt-like needles of the composition C,H,N,. The pure base 
is readily soluble in most solvents, but sparingly in alcohol; its alco- 
holic solution does not exhibit fluorescence, and the latter property in 
solutions of the crude base appears to be due to the presence of a 
hydrogenised derivative; it melts at 50—51°, The hydrochloride dis- 
sociates when heated with water. The platinochloride, 
Cy,H;,N.,H,PtCl, + 2H,0, 

is obtained when concentrated hydrochloric acid and platinic chloride 
is added to an alcoholic solution of the base, and the precipitated 
compound crystallised from alcohol containing hydrochloric acid 
and platinic chloride ; it forms an orange-yellow, crystalline powder, 
and melts at 201—210° with decomposition. The composition of the 
latter compound is, according to Schiff and Vanni, 2C,,H;.N:,H,PtCl,. 
The picrate crystallises from alcohol in small, bright-yellow, felt-like 
needles, and melts at 104°. The base is a diamyldihexylphenanthroline, 
and its constitution is proved by the following experiments :— 

Nitroamylherylquinoline, 

NOwC,NH,(C,Hj3)°CsHi, [ NO, : CeHis : CSA, = 4: 2’ : 3’), 

is prepared by heating metanitraniline (15 grams) dissolved in 
alcohol (500 ¢.c.) on the water-bath with cenanthaldehyde (20 grams) 
for 14 hour. The solution of the crude substance exhibits a 
faint-green fluorescence, and the base is purified hy converting it 
into the picrate and crystallising the latter from glacial acetic acid, 
decomposing with ammonia, and extracting with ether; on repeatedly 
er; stallising from alcohol, it forms small, white, felt-like needles, 
dissolves readily in benzene, chloroform, and carbon bisulphide, but 
less easily in ether, petroleum, acetone, and alcohol; it is insoluble in 
dilute acids, and melts at 53°. The plutinochloride crystallises from 
alcuhol in reddish-yellow needles; the picrafe separates from alcohol 
in glittering, friable plates, and melts at 153°. 

The amido-derirative, CoH»N2, is obtained when the nitro-com- 
pound (10 grams) is dissolved in alcohol and heated on the water- 
bath for an hour with stannous chloride (25 grams) and hydrochloric 
acid; the solution is poured into a hot, concentrated solution of 
sudium hydroxide, and, after diluting with water, extracted with 
ether; on distilling off the latter, a red oil is obtained, which solidifies 
to a reddish-brown mass and dissolves in alcohol with a green fluor- 
escence. It is crystallised from petroleum, and forms a white, 
felt-like mass of crystals which change to red in the air, especially in 
the moist condition; it is readily soluble in alcohol, ether, benzene, 
and chloroform, sparingly in petroleum,.and melts at 68—69. The 
picrate crystallises from alcohol in long, yellow, woolly needles, 
sinters at 180°, and melts at 194° with decomposition. The platino- 
chloride separates from alcobcl containing platinic chloride and hydro- 
chloric acid in small, dense, orange-yellow plates containing 4 mols. 
H,O which effloresce in the air. When the amido-derivative 
(20 grams) is dissolved in 1 litre of water and heated on the water- 
bath for an hour with cenanthaldehyde (20 grams), a dark-red solu- 
tion having a green fluorescence is obtained ; sodium nitrite (10 grams) 
is then added to decompose the unaltered amido-derivative, and the 
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base isolated by means of the picrate ; it is ideutical with the above- 
described diamyldihexylphenauthroline, and has the following con- 
stitution :— 
CsHuO:CH-C —— C—-N-C-C.Eis 
C.H,3"C:CH-C-N:CH-C-CH:C-C,H,, 

Dimethylphenanthroline, C\yHi.N2, is prepared by heating meta- 
phenylenediamine hydrochloride (25 grams) and concentrated hydro- 
chloric acid (75 grams) at 110° in a sulphuric acid bath, with the 
gradual addition of paraldehyde (60 grams) ; the temperature is then 
raised to 150—160°, and the mixture maintained at this for four 
hours; it is then diluted with water (2 litres), filtered, and boi'ed 
with sodium nitrite; on again filtering the solution, it exhibits a 
green fluorescence when diluted with water. Sodium hydroxide is 
added, and the precipitate collected and dried, both the latter and 
filtrate being then extracted with ether; on distillation, the base 
passes over above 360° as a yellow oil which solidifies to a transparent 
cake; the yield is 16 grams. [It is purified by dissolving in dilute 
hydrochloric acid and nearly neutralising with ammonia; the dark- 
brown substance which precipitates is then quickly filtered off, an 
excess of ammonia added to the filtrate, and the crystalline, hydrated 
base, which separates after a time, collected ; it melts at 76—78°, and 
forms long, colourless, anhydrous needles on crystallisation from 
light petroleum, and then melts at 97—98°. It is readily soluble in 
most organic solvents, and in dilute acids, but sparingly soluble in 
cold light petroleum and water, more readily in a hot aqueous solu- 
tion of ammonia. Solutions of the pure base do not exhibit fluor- 
escence; it is not very volatile with steam. When heated with 
tin and hydrochloric acid on the water-bath for five hours, the 
resulting solution exhibits no fluorescence. It is rendered alkaline 
by sodium hydroxide and extracted with benzene; the benzene solu- 
tion is then shaken with benzoic chloride and 10 per cent. sodium 
hydroxide for 10 hours, and after separating from the aqueous 
portion, repeatedly extracted with very dilute hydrochloric acid, 
trom which, on neutralisation with ammonia, the monobenzoyl deriva- 
tive of the octohydro-base separates. It is crystallised once from dilute 
alcohol, and twice from a mixture of light petroleum and benzene, 
and melts at 167—168°; it forms a solid nitroso-derirative. From the 
above benzene solution, extracted with dilute hydrochloric acid, a 
second compound is obtained as a viscid mass which does not solidify 
when kept over sulphuric acid. When metaphenylenediamine hydro- 
chloride is dissolved in alcohol and heated on the water-bath for four 
hours with twice its weight of aldehyde, asmall yield of the dimethyl- 
phenanthroline is formed, and the latter is likewise obtained by the con- 
densation of metamidoquinaldine with aldol, or with paraldehyde ; it 
must therefore have the constitution 
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Triquinylmethane. By E. Nogxrine and C. Scuwarrz (Ber., 24, 
16%—1609).—The authors call the group C,NH, quinyl. 

Triquinylmethane, CH(C,NH,g);, is obtained by heating a mixture 
of pararosaniline (22 grams), glycerol (64 grams), sulphuric acid 
(52 grams), and picric acid (7 grams) for 3—4 hours at 140—150°. 
The cold melt is poured into water, carefully neutralised with soda, 
and the brown precipitate dried and extracted with benzene. The 
benzene solution is shaken with dilute sulphuric acid, and the base 
reprecipitated with ammonia in ice-cold solution. It is obtained as a 
greenish powder, which is dissolved in benzene, and petroleam added 
as long as resinous compounds are precipitated; the solution is then 
filtered and allowed to crystallise in a vacuum over paraffin and 
sulphuric acid. It crystallises in white needles and melts at 202°; 
from alcohvul it crystalliscs in plate, melts at 97—98° with loss of 
water, or alcohol, of crystallisation, solidifies at a higher temperature, 
and melts finally at 2U2°. It is easily soluble in alcohol, benzene, 
and ether, sparingly in light petroleum, carbon bisulphide, and boiling 
water, and gives no coloration with chloranil and lead peroxide in 
acetic acid solution. The salts are easily soluble, with the exception 


of the picrate and platinochloride. The trihydrochloride is obtained 
by leading hydrogen chloride into a solution of the base in benzene ; 
it erystallises in white plates, is soluble in water and alcohol, and 
insoluble in benzene and absolute ether. The picrate is obtained by 
mixing alcoholic solutions of triquinylmethane and picric acid, and 
erystallises from dilute alcohol in slender, yellow needles. The 
platinochloride, 4C.3H2N;Cl;,3PtCl, + 3H,0, is obtained in yellow 


crystals; it is sparingly soluble in cold water, more easily in hot 
water and alcohol, and crystallises with 3 mols. H,O, which it loses at 
120°. The methiodide, CH(Cy,NH,Mel),, is obtained by heating the 
base with excess of methyl iodide at 105° for three hours. It crystal- 
lises in yellow plates or needles, melts at 265—266° with decomposition, 
and is easily soluble in water, sparingly in alechol, and insoluble in ether. 

Triquinylearbinol, OH-C(C,NHg)s, is obtained by oxidation of tri- 
quinylmethane with chromic acid in acetic solution. It crystallises 
in white needles, melts at 108°, dissolves easily in benzene and alcohol, 
sparingly in light petroleum, and forms easily soluble salts and a 
yellow, well-crystallised platinochloride. The authors have been 
unable to obtain dyes from triquinylmethane. 

Diquinylketone, CO(CyNH,g)2, is obtained by heating a mixture of 
diamidobenzophenone (LU grams), glycerol (29 grams), sulphuric 
acid (24 grams), and picric acid (3 grams) at 140—150° for four 
hours. 1t crystallises from dilute alcohol in long needles, melts at 
174°, is easily soluble in alcohol, sparingly in boiling water, forms 
easily soluble salts, and yields quinoline wien heated with soda-lime. 
The hydrochloride forms long, white needles, very soluble in water 
and alcohol, and melts above 200°; with platiuic chloride it yields a 
sparingly soluble double salt. E. C. R. 


Derivatives of Pyrazole. By L. Ciaisen and P. Roosen (Ber., 
24, 1888—1894).—3 : 1-Methylphenylpyrazole has been prepared by 
Knorr (Annalen, 238, 202), and the 5- l-derivative by Knorr and 
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Laubmann (Abstr., 1889. 409). When the methylphenylpyrazole 
obtained from acetoacetaldehyde (Claisen and Stylos, Abstr., 1888, 
671) is cooled by a freezing mixture, it solidifies in part to a crystal- 
line mass which has all the properties of the 3: 1-derivative (Knorr, 
loc cit.), and yields on oxidation a phenylpyrazolecarboxylic acid 
melting at 146°, whilst the phenylpyrazolecarboxylic acid obtained 
from the liquid portion resembles the 1 : 5-derivative. The methyl- 
phenylpyrazole obtained from acetoacetaldehyde is therefore a mix- 
ture of the 3: 1- and 5: |-derivatives. 

Phenylhydrazine and acetopyravic acid react together with the 
formation of a methv]phenylpyrazolecarboxylic acid (compare Claisen 
and Stylos, Abstr., 1888, 676); this crystallises in short prisms con- 
taining 1 mol. HO, and melts at 106°; the methyl salt is a liquid 
boiling at 255—256° under a pressure of 109 mm.; the amide melts 
at 146°. The sodium salt hasastrongly diuretic action. When heated, 
the carboxylic acid yields 5 : 1-methylpheuylpyrazole, whose identity 
with that of Knorr and Laubmann (loc. ct.) is established by a study 
of the methiodid., the ethiodide, and the platinochloride, an account of 
which will be given later. 

1 : 5-Phenylpyrazolecarborylic acid is obtained on oxidising the cor- 
responding methylphenylpyrazole with potassium permanganate ; it 
melts at 183°. and is not identical with that obtained by Knorr and 
Laubmann (luc. cit., 419); the latter must, therefore, have the con- 
stitution 1: 4, 

1:3: 5-Phenylpyrazoledicarboxylic acid (Balbiano, Abstr., 1890, 
1164) is most conveniently prepared by heating 5: 1-methylphenyl- 
pyrazolecarboxylic acid with a solution of potassium permanganate 
fur 1—2 hours; the acid melts at 266° with decomposition ; the di- 
methyl salt melts at 127—128°, and the diamide at 190°. When 
either the dicarboxylic acid or its calcium salt is heated, 1 : 3-phenyl- 
pyrazolecarboxylic acid is obtained. 

As the 1: 4-phenylpyrazolecarboxylic acid is the only one which 
distils with but slight decomposition, it would appear that the carb- 
oxyl group is most firmly attached when it occupies the position 4; 
and it also seems that this group is more firmly attached in the 
position 3 than in the position 5. It is, therefore, probable that, as 
in the case of the three pyridinecarboxylic acids, the stability of the 
phenylpyrazolecarboxylic acids is the greater the further the carboxy] 
group is removed from the nitrogen atom. Skraup has shown that 
the melting points of the amidobenzoic acids and of the pyridinecarb- 
oxylic acids are the higher the further the carboxyl groups are 
removed from the nitrogen atom; this applies also to the phenyl- 
pyrazolecarboxylic acid, the 1: 4-acid having the highest melting 


vint. 
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The dimethylphenylpyrazvlesulphonic acid, SO.H-CHi< — due’® 
obtained when acetylacetone is heated with phenylhydrazinepara- 
sulphonic acid; it is a crystalline compound, sparingly soluble in 
water, and yields the corresponding phenol on fusion with potash. A 
description of these and analogous compounds will form the subject 
of a future communication. A. R.-L 
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Amidisoxazole. By Hanrior (Compt. rend., 112, _796—799).— 
When propionylpropionitrile is dissolved in concentrated aqueons 
potash, and the solution is mixed with hydroxylamine hydrochloride, 
there is considerable development of heat, and an oily liquid sepa- 
rates. This is converted into a crystalline hydrochloride by the 
acticn of gaseous hydrogen chloride, ‘and the base is again liberated 
by the action of potash. 

The base has the composition C,H,)N,O; it crystallises in long 
needles, melts at 44°, and shows great tendency to remain in 
superfusion, and boils at 180° under a pressure of 200 mm.; it is 
slightly soluble in water, and insoluble in light petroleum, but dis- 
solves readily in alcohol, ether, or chloroform. The hydrochloride, 
C,H,N-.O,HCl, is crystalline, and the platinochluride forms orange 
octahedra, but both compounds are unstable in solution. When 
heated with hydrochloric acid at 120°, the base is completely con- 
verted into ammonium chloride, hydroxylamine hydrochioride, and 
diethyl ketone. With ac etic chloride, it yields a derivative C,H,AcN.O 
which melts at 160—162°, and is only slightly soluble in water, ether, 
or chloroform, but dissolves readily in alcohol or acetone. 

Nitrous acid interacts energetically with a solution of the base in 
dilute hydrochloric acid, and the product separates in yellow lamelle 
which melt at 65°, and detonate violently if heated above 100°; it 
dissolves in alkalis forming a red solution, and is reprecipitated by 
acids. 

A solution of the base in anhydrous ether combines directly with 
1 mol. of bromine, and a dibromide separates. 

From its mode of formation, the compound should be the oxime 
of propionylpropionitrile, but the latter would be acid and not basic, 
and, being saturated, would not combine directly with bromine. Its 
composition and properties agree with the view that it is an iso- 
meride of the oxime, methylethylamidoisoxazole, oe a the 


oxime being first formed, but combining with a molecule of water 
and undergoing molecular transformation, the molecule of water 
being afterwards eliminated under the influence of heat or potassium 
hydroxide. 

The product of the action of bromine on the base is amorphous, 
and is decomposed by water into equal molecular proportions of 


ammonium bromide and bromomethylethyloxazolone, a Oo O, 
which crystallises in bulky, highly refractive octahedra, insoluble in 
water, but soluble in alcohol, ether, or chloroform. It melts at 41°, 
and cannot be distilled even in a vacuum. It dissolves in solutions 
of alkali hydregen sulphites, and yields a crystalline compound with 
hydroxylamine hydrochloride. Sodium amalgam removes all the 
biomine and yields two crystalline products. Co 2s. 


Azonium Bases. By O. N. Wir (Ber., 24, 1511). — The 
method for the sy nthesis of azonium bases recently published by 
Kehrmann and Messinger (this vol., p. 945) has been described four 
years ago by the auther (Abstr., 1887, 729). 
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Azonium Bases. By F. Kenrmann and J. Messincer (Ber., 24, 
1799).—A reply to the communication of O. N. Witt (preceding 
abstract), in which the latter claims priority for the reaction for pre- 
paring azonium bases described a short time ago by the authors (this 
vol., p. 945). They express their regret at their oversight of Witt’s 
previous paper. H. G. C. 


Azonium Bases. By F. Kenrmann and J. Messincer (Ber., 24, 
1874—1876 ; compare preceding abstracts).—The compound obtained 
by the interaction of benzile and phenylorthophenylenediamine is 
quite different from that obtained from benzoin and phenylorthophenyl- 
enediamine ; the latter compound, prepared according to the method 
of O. Fischer, melts at 116—117° with previous softening, is insoluble 
in water and dilute mineral acids, but dissolves in alcohol with a 
bluish-green fluorescence. The salts are blood-red, and readily 
undergo dissociation on the addition of water. The relations between 
the azonium bases, the quinoxaline bases, and the indulones are 
shown by the following formule :— 


Duane N—CPh 
H. ee, H i ; 
‘“<yPh(OH):0Ph . OsH< Ph-OHPh' 
Azonium base from benzile Quinoxaline base from benzoin 
and phenylphenylenediamine, and phenylphenylenediamine. 


N-—C 
CH <a pp > CH0. 


Indulone from oxyquinone and 
phenylphenylenediamine. 
d. & 


A New Class of Fluorescent Colouring Matters of the 
Quinoxaline Series. By O. Fiscuer and M. Buscu (Ber., 24, 
1870—1874; compare this vol., p. 747).—Reference is made to a 
recent paper by O. N. Witt (Ber., 24, 1511), regarding the identity 
of these quinoxaline derivatives with the azonium bases; since the 
latter compounds contain oxygen, whilst the former do not, Witt’s 
claim appears to be a mistake. 

1-2-3-Tripheny]-1-2-hydronaphthaquinoxaline, prepared from benz- 
oin and f-phenylorthonaphthylenediamine, when treated with ferric 
chloride, is converted into the corresponding azoniwm base 


Dicasesensuencee 
CwHe< wPh(OH): Ph’ 


which crystallises from alcohol in yellow, lustrous prisms, and melts 
at 167° with previous softening at 162°. The solution in alcohol, 
benzene, or ether exhibits a yellowish-green fluorescence ; the addition 
of hydrochloric acid to an alcoholic solution of the base produces a 
yellow colour. The normal salts are strongly fluorescent in aqueous 
solution, but this disappears on adding mineral acids. The nitrate 
is sparingly soluble in water, and is deposited in yellow crystals ; the 
hydrochloride crystallises from dilute alcohol in dark-yellow needles. 
VOL. LX. 4e 
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The same base is also formed by heating benzoin and B-phenylortho- 
naphthylenediamine with zinc chloride at 200°; the zinc chloride acts, 
therefore, like acids and facilitates the oxidation of intermediate 
hydro-derivatives. 

1-3-Diphenylethonaphthazoniwm bromide is prepared by heating 
bromacetophenone with f§-phenylorthonaphthylenediamine in alco- 
holic solution for a short time; it crystallises in lustrous, yellow 
plates, and exhibits a yellowish-green fluorescence when dissolved in 
N==——OPh 
NPh(OH):CH ” 
is obtained by the action of soda on the preceding compound, and is 
deposited from alcohol in lustrous, transparent crystals melting at 
148° with previous softening at 100°. In glacial acetic acid or alco- 
holic solutions, the base is highly fluorescent, but does not show this 
property when dissolved in ether, benzene, or light petroleum. The 
nitrate crystallises in yellow, silky, lustrous needles, and is sparingly 
soluble in cold water. J. B. T. 


Formation, Properties, and Constitution of Osotriazoles. 
v. Precumann (Annalen, 262, 265—277). — Osotriazole, 


dilute alcohol. The corresponding hydroxide, CypH.< 


épno§ H, is one of the four isomeric compounds which can, theo- 
retically, be derived from pyrroline by substituting two CH- 
groups by two atoms of nitrogen; derivatives of two of the three 


remaining isomerides, namely, of triazole, Neon >NH, and of 
N:CH 

pyrrodiazole, Neon’: are known, but the fourth isomeride, 

i eet and its derivatives have not yet been prepared. 


Three derivatives of osotriazole have been previously described 
(Abstr., 1888, 1287) as “‘ osotriazone” derivatives ; the more suitable 
term osotriazole will be used in future. 

Osotriazole derivatives containing a hydrocarbon radicle in the 
place of the hydrogen of the imido-group are formed, or can be 
obtained, by the following reactions :—(1.) By boiling osotetrazones 
with acids (loc. cit.) ; the yield is about 20 per cent. of the theoretical. 
(2.) By the decomposition of the phenylosazones, either by boiling 
with acids or by dry distillation; the yield is small in both cases. 
(3.) By treating hydrazoximes with phosphorus pentachloride (yield 
about 20 per cent. of the theoretical), acetic anhydride (yield 25 per 
cent. of the theoretical), or very dilute alkalis (yield about 50 per 
cent. of the theoretical). (4.) By the elimination of alcohol from 
hydrazoximes which are derived from a secondary hydrazine contain- 
ing at least one fatty radicle; the yield in the only case yet investi- 
gated is at least 80 per cent. of the theoretical. 

The reactions (3) and (4) are fully described in the following 
abstracts. 

The osotriazole derivatives are yellowish or colourless oils, having 
a slight alkaloid-like smell; they boil at a temperature above 200 
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without decomposition, and solidify at a low temperature. Osotri- 
azole itself is a feeble acid, but its n-alkyl derivatives are weak bases. 
n-Phenylosotriazole and its alkyl substitution products have, gener- 
ally speaking, the properties of aromatic compounds, and form nitro-, 
amido-, and sulphonic acid derivatives ; on oxidation, the fatty alcohol 
radicle is converted into the carboxyl-group, which can be eliminated 
by the usual methods. 

The reaction with diazobenzene salts previously described (loc. cit.) 
is not given by pure osotriazoles. 

The constitution of the osotriazoles is proved by their methods of 
formation and by their properties. . FS. K 


Methyl-n-phenylosotriazole and its Derivatives. By A. Jonas 
and H. vy. Prcumann (Annalen, 262, 277—302).—The acetyl deriva- 
tive NHPh:CMe’CH:N-OAc is best prepared by adding dry, finely- 
divided methylglyoxalphenylhydrazoxime (Abstr., 1889, 47) to acetic 
anhydride (3 parts) heated at 50°, stirring vigorously until the acetate 
begins to separate out with development of much heat, and then im- 
mediately cooling in a freezing mixture with constant stirring, so 
that the temperature does not rise above 70—80°. After about 
10 minutes, the whole solidifies; the product is then mixed with 
water, kept until the acetic anhydride is decomposed, and finally 
washed with water. It crystallises from dilute alcohol in long, flat, 
colourless needles, melts at 163°, and is readily soluble in acetone, 
chloroform, boiling alcohol, glacial acetic acid, and benzene, but more 
sparingly in light petroleum, ether, and carbon bisulphide, and in- 
soluble in water and cold dilute soda; when heated alone or with 
acetic anhydride, it is converted into methylphenylosotriazole. 

Methyl-n-phenylosotriazole, previously described as an osotriazone 
derivative (Abstr., 1888, 1287), is best prepared by boiling the crude 
acetyl derivative of methylglyoxalphenylhydrazoxime (100 grams, 
2 parts) with crystalline sodium carbonate (1 part) and water 
(30 parts) for 24 hours; after adding a little soda, the oily osotri- 
azole is distilled with steam to free it from resinous substances, 
methylglyoxalphenylhydrazoxime (10 grams), and the hydrazone of 
pyruvic acid (10 grams), and the distillate treated with small quanti- 
ties of an alkaline solution of potassium permanganate until a per- 
manent coloration is produced. The peroxide of manganese is then 
dissolved by the addition of sodium sulphite and sulphuric acid, the 
ostriazole distilled with steam, extracted with ether, and purified by 
fractional distillation; the yield is about 50 per cent. of the acetyl 
derivative employed. It boils at 149—150° under a pressure of 
60 mm., at 242° under the ordinary atmospheric pressure, and its sp. 
gr. is 1:1071, 17°/4°. 

Trinitromethyl-n-phenylosotriazole, CHH,.N;(NO;)3, is obtained when 
the preceding compound is introduced into well-cooled, fuming nitric 
acid (5 parts), concentrated sulphuric acid (5 parts) gradually added, 
and the mixture then kept at 70—80° until a small portion imme- 
diately solidifies when treated with water. It crystallises from alco- 
hol in Jong, colourless needles, melts at 138°, and is readily soluble in 
ether, glacial acetic acid, acetone, chloroform, carbon bisulphide, and 
4e2 
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hot alcohol, but only very sparingly in boiling water, and insoluble 
in cold water and light petroleum. 

Methyl-n-phenylosotriazolesulphonic acid is formed, with development 
of heat, when the osotriazole is dissolved in fuming sulphuric acid ; 
the barium salt is only moderately easily soluble in cold water, and 
the sodium salt crystallises from cold water in colourless, hexagonal 

lates. 
‘ n-Pheny losotriazolecarboxylic acid (20 grams) is produced, together 
with the corresponding amide (50 grams), small quantities of the 
nitrile, and phenylosotriazaldoxime (10 grams), when the acetyl de- 
rivative, NOH:CH-C(N,HPh)-CH:N-OAc (100 grams), prepared from 
dinitrosoacetonehydrazone exactly as described in the case of the 
glyoxalhydrazoxime, is boiled with 10 per cent. sodium carbonate 
(1 litre) for 24 hours; on cooling, the oily mixture of the neutral 
products solidifies to a mass of crystals, and is separated from the 
alkaline solution of the acid by filtration. The filtrate is treated first 
with potassium permanganate, and then with sodium sulphite and 
sulphuric acid as described above, and the precipitated acid sepa- 
rated by filtration. The crystalline mixture of the neutral products 
is agitated with soda to dissolve the aldoxime, and the insoluble 
residue then dissolved in boiling benzene, from which, on cooling, the 
amide is deposited almost completely, whilst the nitrile remains in 
solution. When the acid is the desired prdouct, this separation is un- 
necessary ; the mixture of acid and neutral products is boiled with 
soda until the evolution of ammonia is at an end and the amide and 
nitrile are completely converted into the acid, and the cold solution 
is saturated with carbonic anhydride to precipitate the aldoxime. 
The filtrate is then treated with potassium permanganate, and the 
ncid isolated as before; the yield of acid is 65 grams, and of ald- 
oxime 8 grams. In the above reaction, the first product is phenyloso- 
triazaldoxime; this compound is converted into the nitrile by the 
elimination of water, then into the amide, and finally into the acid. 
n-Phenylosotriazolecarboxylic acid prepared in this way melts at 
191—192°, and is identical with the acid obtained by oxidising methy]- 
phenylosotriazole (loc. cit.). The potassium salt, C,H,.N;0.K + H,0, 
crystallises from 90 per cent. alcohol in efflorescent plates. The bariwm 
salt, (C,H,N;O,).Ba + 2H,0, crystallises from hot water in trans- 
parent plates; the cadmium salt, (C,H,N;O0,),Cd + 2H,0, in long, 
colourless needles. The methyl salt, CH N;O., prepared by passing 
hydrogen chloride into a methyl alcoholic solution of the acid, crys- 
tallises from methyl! alcohol in long, colourless needles, melts at 
89—90°, boils at 285—286°, and is soluble in most ordinary solvents. 
The ethyl salt, C,,H,,N,;O,, crystallises in lustrous needles, melts at 
59°, and boils at 305—307°. 

When phenylosotriazole or its homologues is treated with sodium 
in boiling alcoholic solution, it seems to be converted into hydro- 
derivatives ; traces of ammonia and aniline are formed, but no fatty 
diamine. Phenylosotriazolesulphonic acid is decomposed by sodium 
amalgam in boiling alcoholic solution, yielding ammonia and sulph- 
anilic acid, but fatty diamines are not formed. When phenylosotri- 
azolecarboxylic acid (10 grams) is treated with 4 per cent. sodium 
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amalgam (280 grams) in alkaline solution, it is decomposed into 
hydrogen cyanide and phenylhydrazidoacetic acid (5 grams); the last- 
named compound melts at 159°, and is- identical with the acid 
obtained by Elbers (Annalen, 22'7, 353) by the reduction of the hydr- 
azone of glyoxylic acid. 
; CH:N , ‘ , ia 

n-Phenylosotriazole, GH: no’ Ph, is obtained, together with aniline 
and hydrogen cyanide, when the silver salt of phenylosotriazole- 
carboxylic acid is submitted to dry distillation ; the yield is 3 grams 
from 15 grams of the silver salt. It can also be prepared by warming 
glyoxalosotetrazone (Abstr., 1888, 1287) with ferric chloride and 
hydrochloric acid until it is completely converted into a brown oil ; 
the yield is 3°5 grams from 20 grams of the crude tetrazone. It is 
an almost colourless oil, boils at 223—224° (716 mm.), and is volatile 
with steam ; it is readily soluble in ordinary organic solvents and in 
concentrated mineral acids, but only sparingly in water, dilute acids, 
and alkalis. It is not acted on by potassium permanganate. When 
boiled with sodium in alcoholic solution, it gives a solution which 
gradually turns red on cooling. The nitro-compound, C,H,N;'NO,, is 
formed when the osotriazole is treated with well-cooled, fuming nitric 
acid, and the mixture then warmed for a few minutes on the water- 
bath; it crystallises from alcohol in colourless needles, melts at 
183—184°, and is readily soluble in ether, acetone, chloroform, and 


benzene. _ 
n-Phenylosotriazolecarboxylamide, Ty >CCON H,, prepared as 


described above, crystallises from water in lustrous needles, melts at 
143°5°, and is readily soluble in alcohol, ether, acetone, chloroform, 
glacial acetic acid, and hot benzene, but only sparingly in light 
petroleum ; on distillation with zinc-dust, it is converted into the 
corresponding nitrile. 

X : CHY o.cH:NOH (see above), melts 
NPh:N J 


at 115° (compare Pechmann and Wehsarg, Abstr., 1889, 35). 

n-Phenylosotriazaldehyde, » See > O-0HO, is formed when the 
aldoxime is boiled for a short time with dilute sulphuric acid; the 
product is distilled with steam and purified by dissolving it in a 
solution of sodium hydrogen sulphite. It melts at 70°, distils with- 
out decomposition, and is soluble in most ordinary solvents except 
water ; it has a pungent odour, gives the usual reactions of aldehydes, 
and dissolves unchanged in dilute alkalis. The hydrazone, C,s;H,;Ns, 
is precipitated on adding phenylhydrazine to a dilute aqueous solution 
of the aldehyde; it crystallises from alcohol in colourless plates, 
sinters together at 109—110°, and melts between 118° and 140° 
according to the manner in which it is heated. It is readily soluble 
in alcohol, ether, acetone, glacial acetic acid, chloroform, benzene, and 
carbon bisulphide, but only sparingly in light petroleum, and insoluble 
in water and dilute soda; it dissolves in concentrated sulphuric acid, 


n-Phenylosotriazaldoxime, 
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yielding a yellowish-red solution, which turns dark blue on the addi- 
tion of ferric chloride. 
: N:CH , 

n-Phenylosotriazyl alcohol, Ph N72 CO CHe OH, is formed, together 
with phenylosotriazolecarboxylic acid, when the aldehyde is treated 
with soda at the ordinary temperature. It crystallises from a mix- 
ture of chloroform and light petroleum in small, colourless prisms, 
melts at 67°, and is very readily soluble in alcohol, ether, glacial 
acetic acid, acetone, and hot light petroleum, but rather more 
sparingly in chloroform and benzene, and only very sparingly in cold 
water; it dissolves unchanged in warm, dilute soda, and with con- 
centrated sulphuric acid it gives a pale-yellow solution. 

Cyano-n-pheny losotriazole, + i x >CON , is formed in the prepara- 
tion of phenylosotriazolecarboxylic acid as described above ; it can 
also be obtained by distilling the corresponding amide with zinc- 
dust, and by treating glyoxylylcyanosotetrazone (Abstr., 1889, 47) 
with acids, but it is best prepared by boiling the acetyl derivative 
of dinitrosoacetonehydrazone with acetic anhydride for about two 
hours. It crystallises from dilute alcohol in colourless plates, melts 
at 94°5°, and boils at 190—192° under a pressure of 60 mm.; it has 
an odonr recalling that of benzonitrile, is readily volatile with steam, 
and dissolves freely in ether, acetone, glacial acetic acid, chloro- 
form, benzene, and carbon bisulphide, but is only sparingly soluble 
in cold alcohol and light petroleum, and insoluble in water and 
dilute alkalis. 

; eee . P 5 , 

n-Phenylosotriazolethiamide, wpren7zeo’ H., is precipitated in 
long, yellowish needles when hydrogen sulphide is passed for some 
time into a hot ammoniacal solution of the nitrile, and the solution 
then mixed with water; it melts at 131—132°, darkens on exposure 
to the air, and is readily soluble in ether, alcohol, acetone, chloroform, 
glacial acetic acid, and carbon bisulphide, but more sparingly in 
light petroleum, and insoluble in cold water. 


: . N:CH ' 
n-Phenylosotriazylamine, Nphenze CHeN H;, can be obtained by 


reducing the thiamide with zinc and hydrochloric acid in alcoholic 
solution, and decomposing the product with soda. It is a colour- 
less oil, boils at 222—223° under a pressure of 100 mm., and is 
readily soluble in alcohol, ether, acetone, and chloroform, but only 
sparingly in water and light petroleum. It absorbs carbonic an- 
hydride from the air with great avidity, being thereby converted 
into a crystalline carbonate of the composition (C,H,N,).,H,CO,. 
The hydrochloride, CsHjN,HCl, crystallises from cold water in 
plates, melts at 228—229°, and is readily soluble in alcohol and 
water. The platinochloride, (CsHiN.)2,H.:PtCl, crystallises from 
water in long, yellow prisms, and is readily soluble in hot, but only 
sparingly in cold, water. The tartrate forms well-defined, trans- 
parent crystals. On adding carbon bisulphide to an ethereal solution 
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of the base, a compound melting at 122—123° is precipitated ; 
nitrous acid converts the base into the alcohol described above. 
F. S. K. 


Homologues of n-Phenylosotriazole. By O. Batrzer and H. 
v. PecuMann (Annalen, 262, 302—313).—Diacetylphenylhydrazacet- 
owime, N,HPh:CMe-CMe:N-OAc, is prepared from diacetylphenyl- 
hydrazoxime, exactly as described in the case of methylglyoxalhydr- 
azoxime (compare preceding abstract) ; it crystallises from alcohol in 
yellowish plates and melts at 171°. 

Dimethyl-n-phenylosotriazole, previously described as an osotri- 
azone derivative (Abstr., 1888, 1287), is best prepared by boiling the 
preceding compound with sodium carbonate; the product is separated 
from regenerated diacetylphenylhydrazoxime and obtained in a pure 
condition by the same methods as those used in the case of methyl 
phenylosotriazole (compare preceding abstract); the yield is 30 per 
cent. of the hydrazoxime employed. 

Diacetyldiphenylhydrazoxime, NPh,-N:CMe-CMe:NOH, crystallises 
in small, colourless prisms and melts at 126—127° ; it cannot be con- 
verted into an osotriazole derivative under any conditions. 

Diacetylmethylphenylhydrazoxime, NMePh:N:CMe:CMe:NOH, is 
precipitated as an oil on adding a solution of methylphenylhydrazine 
sulphate (34 grams) and sodium acetate (55 grams) in water 
(310—360 grams) and glacial acetic acid (20 grams) to a solution of 
methylnitrosoacetone (20 grams) in water (120 grams) ; the yield is 
quantitative. It crystallises from dilute alcohol in yellowish needles, 
melts at 105°5°, and dissolves in alkalis and acids with a yellow 
coloration; it is decomposed by boiling dilute sulphuric acid with 
formation of diacetyl, and it gives a cherry-red coloration with nitrous 
acid; its solution in concentrated sulphuric acid is coloured red on 
the addition of ferric chloride. The acetyl derivative is a liquid. 
When diacetylmethylphenylhydrazoxime is boiled with acetic an- 
hydride, it is decomposed into dimethy]-n-phenylosotriazole and methy] 
alcohol; the yield of the former is more than 80 per cent. of the 

theoretical. 
'  Dinitrodimethyl-n-phenylosotriazole, CyH N3(NO,)., is formed when 
a solution of the osotriazole in concentrated nitric acid (6 parts) is 
mixed with concentrated sulphuric acid (9 parts); it crystallises from 
alcohol in yellow needles and melts at 139°. A mixture of warm, 
fuming nitric acid and concentrated sulphuric acid converts the oso- 
triazole into a compound, probably a trinitro-derivative, which melts 


at 227°. 
, : ., N:CMe 
Methyl-n-phenylosotriazolecarboxylic acid, Nphn7e COOH (5 


grams), is formed, together with n-phenylosotriazoledicarboxylic acid 
(2 grams), when dimethylphenylosotriazole (10 grams) is boiled with 
an alkaline solution of potassium permanganate (40 grams) for 12 
hours; the two compounds are separated by taking advantage of the 
fact that the sodium salt of the monocarboxylic acid is soluble, that 
of the dicarboxylic acid insoluble, in alcohol. It crystallises from 
dilute alcohol in long needles, melts at 198°, and is readily soluble in 
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alcohol, but only sparingly in water. The silver salt, CyHsN;0,Ag, is 
a colourless compound, sparingly soluble in hot water. The calcium 
salt and the barium salt crystallise from hot water in small needles ; 
the zinc, manganese, and cadmium salts are only sparingly soluble in 
boiling water. 
Ethyl methylphenylhydrazonitrosoacetoacetate, 
NMePh-:N:CMe-C(NOH)-COOEt, 


prepared by treating ethyl nitrosoacetoacetate with methylphenyl- 
hydrazine, separates from a mixture of chloroform and light petroleum 
in the form of a light-yellow, crystalline powder, and melts at 
77—80° ; when it is boiled with acetic anhydride, and the product 
hydrolysed with soda, methylphenylosotriazolecarboxylic acid is ob- 
tained; the yield is almost quantitative. 

Siinstisinnnaenite ath, MTech Ge there 

ylosotriazoledicarboxylic acid, N:C-COOH )s 

separates from boiling water in the form of a colourless, crystalline 
powder, and melts at 255—256° with liberation of water and forma- 
tion of the anhydride (m. p. 104°); it gives the fluorescein reaction 
with resorcinol. The silver salt, CyHsN;,0,Ag,, crystallises from boil- 
ing water in thread-like forms. The calcium salt and the cadmium 
salt are only sparingly soluble, but the zine salt and the manganese 
salt are readily soluble, in water. 

Acetylpropionyl-aB-phenylhydrazacetoxime, N,HPh:CMe-CEt:N-OAc, 
prepared from ethyl ethylacetoacetate, crystallises from alcohol in 
long, colourless needles and melts at 147—148°. 


Et: N 
Methylethyl-n-phenylosotriazole, Suey > NPD: is obtained by boil- 


ing the preceding compound with water; it melts below 0° and boils 
at 270°. The dinitro-derivative, C,,H,,N;(NO2)., crystallises from 
alcohol in lustrous needles and melts at 113°. When methylethy|- 
phenylosotriazole is treated with an alkaline solution of potassium 
permanganate, it is rapidly oxidised, yielding methylphenylosotriazole- 
carboxylic acid (m. p. 198°) and small quantities of a dicarboxylic 
acid. F. 8. K. 


Osotriazole. By O. Batrzer and H. v. Pecumann (Annalen, 262, 
314—323).—Nitro-n-phenylosotriazolecarboxylic acid, 


COOHC<Oy-y>NC.HNO,, 


is obtained when phenylosotriazolecarboxylic acid (compare Jonas 
and Pechmann, this vol., p. 1111) is dissolved in fuming nitric acid 
(10 parts), the solution kept for half an hour and then poured on to 
ice; it crystallises from glacial acetic acid in yellowish needles, melts 
at 236°, and is soluble in hot alcohol, but more sparingly in ether, 
chloroform, and boiling water. The ammonium salt crystallises in 
long needles, and is comparatively sparingly soluble, but the sodiwm 
salt and the potassium salt are readily soluble, in water; the salts of 
the heavy metals are insoluble. 
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Amido-n-phenylosotriazolecarboxylic acid, CsHgN;0,"N H:, is prepared 
by reducing the nitro-compound with stannous chloride and hydro- 
chloric acid; it separates from glacial acetic acid in the form of a 
colourless, crystalline powder, and from dilute alcohol in needles, 
melts at 252° with decomposition, and is readily soluble in hot water, 
the solution darkening on boiling. In aqueous solutions of the acid, a 
solution of bleaching powder produces first a reddish-brown coloration 
and then a yellow, flocculent precipitate. The ammonium salt crystal- 
lises from alcohol in long, flat needles; the calcium, barium, and 
manganese salts crystallise well, but the salts of most of the heavy 


metals are insoluble. 
Osotriazolecarboxylic acid, Te g>C-COOH, is formed, together 


with a considerable quantity of another acid, probably an azoxy- 
derivative, when a warm saturated solution of potassium permangan- 
ate is added to a warm, dilute alkaline solution of the amido-acid 
until a permanent coloration is produced; after decolorising with 
alcohol, the filtered solution is concentrated by evaporation, acidified 
with acetic acid, and the oxalic acid precipitated with calcium chloride; 
the filtrate is then treated with a solution of copper acetate in slight 
excess, the precipitated copper salt washed well with cold water, 
decomposed with hydrogen sulphide, and the filtered solution evapo- 
rated, when the osotriazolecarboxylic acid is deposited in grey crystals. 
It separates from water in the form of a colourless, crystalline powder, 
melts at 211°, decomposes at a higher temperature with evolution of 
carbonic anhydride, and is readily soluble in boiling water, but only 
sparingly in alcohol and cold water, and practically insoluble in ether, 
chloroform, glacial acetic acid, and acetone. It is only very slowly 
oxidised by potassium permanganate, is not acted on by nitrous acid, 
or by boiling fuming nitric acid, and crystallises unchanged from hot 
hydrochloric acid. The calcium salt, (C;H,N;0,),.Ca + 2H,0, crystal- 
lises from hot water in prisms; the salts of the alkalis are readily 
soluble and the silver salt is explosive. 


sotriazole, , can be prepare istilling the 
O } aew> NE be prepared by distilling he dry 


carboxylic acid, in small quantities at a time, from a retort heated at 
230—240° in a metal-bath; if the retort is heated over the free flame, 
explosions are liable to occur; the yield is almost quantitative. It is 
a colourless oil, having a slight, alkaloid-like smell, and a sweetish, 
repulsive taste; it melts at 22°5°, boils at 203—204° (715 mm.), and 
is soluble in water and most ordinary solvents, except light petroleum, 
in all proportions ; the aqueous solution has a neutral reaction. The 
hydrochloride, C,H;N;,HCl, is a colourless, crystalline powder, and is 
decomposed by water; the platinochloride is very unstable. The 
silver derivative, C,H,N;Ag, is precipitated on adding silver nitrate to 
an aqueous solution of osotriazole; it is insoluble in ammonia, but 
soluble in nitric acid, and it explodes when heated. The compound 
C,H,N;HgCl, prepared by precipitating a solution of osotriazole with 
mercuric chloride, crystallises in lustrous needles, is soluble in hydro- 
chloric acid, and burns when heated on platinum foil, leaving a very 
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voluminous ash. In an aqueous solution of osotriazole, copper sulph- 
ate produces a blue precipitate which dissolves in excess of the 
reagent, yielding a blue solution; a calcium derivative, which is 
decomposed by carbonic anhydride, is formed when calcium hydr- 
oxide is added to an aqueous solution of osotriazole. Sodium dis- 
solves in an ethereal solution of osotriazole, yielding a solid sodium 
derivative. 


Benzoylosotriazole, an>§ Bz, is precipitated in the form of a 


colourless, crystalline powder, when an aqueous solution of osotriazole 
is shaken with 10 per cent. soda and benzoic chloride; it separates 
from chloroform and ether in lustrous crystals, melts at 100°, and is 
decomposed by soda and by boiling alcohol. The corresponding 
acetyl derivative is a colourless liquid. F. S. K. 


Alkylation of Secondary and Primary Bases by Potassium 
Alkyl Sulphates. By M. Passon (Ber., 24, 1678—1682).—Methyl 
contine is obtained by adding a concentrated solution of potassium 
methyl sulphate (25 grams) to a concentrated solution of coniine 
(9 grams) and heating on the water-bath until the mixture reacts 
neutral. The unaltered coniine is separated by conversion into its 
nitroso-compound and extraction with ether; the solution is made 
alkaline and distilled, the base precipitated from the distillate with 
sodium hydroxide, dried over potash, and distilled. The pure base is 
a colourless oil, which floats on water, boils at 175°5°, and smells like 
coniine. The hydrochloride is similar to coniine hydrochloride, but melts 
at 188—189°. When heated at 240°, it sublimes in white needles, is 
easily soluble in water and alcohol, crystallises from the latter in 
beautiful, white needles, and has the same physiological action as 
coniine hydrochloride. The aurochloride is insoluble in cold, sparingly 
soluble in hot, water, and separates first as an oil, afterwards in long, 
slender needles, and melts at 79°. The platinochloride is easily 
soluble, insoluble, however, in a mixture of ether and alcohol, and 
melts at 158—160°. 

Dipropylmethylamine is obtained from normal dipropylamine in a 
similar way to the above base. It boils at 117°. The platinochloride 
crystallises from water in beautiful, orange-red needles and melts 
about 200°. 

Dipropylethylamine is obtained in a similar way to the methyl com- 
pound. The reaction, however, does not take place so easily, and a 
large excess of potassium ethyl sulphate must be used. It boils at 
132—134° and is sparingly soluble in water. The platinochloride is 
easily soluble in water, but insoluble in a mixture of ether and 
alcohol. The aurockloride is fairly easily soluble in water, crystallises 
in beautiful needles, and melts at 96°. , 

Diethylmethylamine, obtained in a similar way, is a colourless 
liquid, smells like trimethylamine, and boils at 63—65°. The hydro- 
chloride forms large, colourless plates, and is extremely soluble. ‘The 
aurochloride crystallises in short, yellow needles and is fairly soluble 
in water. The methyldiethylamine, prepared from methylamine and 
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potassium ethyl! sulphate, boils at 63—66° and gives a similar auro- 
chloride. EK. C. R. 


New Alkaloid from Conium maculatum. By A. Lapensure 
and G. Apam (Ber., 24, 1671—1676).—The authors have received 
from E. Merck a new alkaloid obtained from Coniwm maculatum, 
The preparation was a white powder, easily soluble in water, alcohol, 
ether, and benzene, and yielded salts with acids. It was purified by 
distillation and by crystallisation from toluene; both methods gave 
identical products. Analysis gave numbers agreeing with the 
formula C,H;;NO. Since the new base is very like conhydrine, and 
probably has a similar constitution, the authors have called it pseudo- 
conhydrine. 

Pseudoconhydrine is a strong base, reacts alkaline, yields easily 
soluble salts, boils at 229—231° (uncorr.), melts at 100O—102°, and sub- 
limes in slender needles. It is, like conhydrine, a secondary base, 
since the hydrochloride, when warmed with sodium nitrite, yields a 
nitrosamine. The hydrochloride forms colourless, hygroscopic crystals, 
easily soluble in water and alcohol, and also soluble in ether. The 
hydrobromide crystallises in tablets. 

When pseudoconhydrine is heated with fuming.hydriodic acid and 
amorphous phosphorus for eight hours at 180°, an iodide of the 
formula C,H,NI,HI is obtained. It crystallises from water in 
nodular aggregates, darkens at 143°, melts at 155°, and yields on 
reduction a volatile base, but, owing to the small amount of material, 
this was not examined. When heated with fuming hydrochloric acid, 
it also yields a base easily volatile with steam. 

From the above results, the authors conclude that pseudocon- 
hydrine belongs to the class of alkines, and has a constitution 
analogous to that of conhydrine. The authors attempted to syn- 
thesise the compound by reduction of the condensation product of 
a-ethylpyridine with formaldehyde with the following results :— 

a-Lutidylalkine, C;NH,CH,°CH,°CH,°OH, is obtained by heating 
a-ethylpyridine with formaldehyde and water for eight hours at 160°. 
The product is freed from unaltered ethylpyridine by steam distilla- 
tion, extracted with chloroform, the solution dried with potassium 
carbonate, the chloroform distilled off, and the residue distilled under 
reduced pressure. It boils at 128—131° under 17 mm. pressure, and 
is easily soluble in water and alcohol, sparingly in ether. The platino- 
chloride, (CsH,NO).,H,PtCk, is easily soluble and melts at 142°. 
The awrochloride is sparingly soluble, crystallises from water in ill- 
characterised, yellow crystals, and melts at 71°. 

a-Lupetidylalkine, CsNHy°CH,"CH,°CH,°OH, is obtained by reduc- 
tion of the above base in absolute alcohol with sodium. It is purified 
by extraction with ether and distillation, boils at 232—234° under 
the ordinary pressure, and closely resembles pseudoconhydrine in 
boiling point, odour, and solubility, but has a much lower melting 
point, and does not yield crystalline salts. Lupetidylalkine will not 
crystallise either when sown with crystals of conhydrine or pseudo- 
conhydrine ; when cooled with solid carbonic anhydride and ether, it 
crystallises, but melts again below 0°. Neither the hydrochloride 
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sweet 
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nor hydriodide is crystalline. The hydrobromide crystallises, after 
remaining some time in the desiccator, in feathery crystals which 
liquefy on exposure to air. When reduced with fuming hydriodic 
acid and amorphous phosphorus, a base is obtained which is volatile 
with steam, and yields a sparingly soluble aurochloride crystallising 
in silky needles and melting at 118—119°. Analysis gave numbers 
corresponding to the formula C,H,,N,HAuCk. 

Hence lupetidylalkine is not identical either with conhydrine or 
with pseudoconhydrine. E. C. R. 


Paraxanthine. By G. Satomon (Zeit. physiol. Chem., 15, 319—320). 
—Paraxanthine crystals have been previously described by the author 
(Zeit. klin. Med., 7, 72) as containing no water of crystallisation. 
In another preparation of these crystals, it is now proved that some 
of them on being heated to 110° become cloudy and whitish from loss 
of water, while others, isomorphous with them, remain bright. 
Owing to the admixture, it was not found possible to determine the 
water of crystallisation quantitatively. W. Dz. H. 


Violet Colouring Matter Derived from Morphine. By P. 
CazeNnEUvVE (Compt. rend., 112, 805—807).—Seven grams of morphine 
are boiled for 100 hours in a reflux apparatus with an equal molecular 
proportion (5 grams) of paranitrosodimethylaniline hydrochloride 
and 500 c.c. of methyl alcohol. A crystalline compound separates, 
having all the properties of the tetramethyldiazoamidobenzene formed 
by the action of aniline on paranitrosodimethylaniline. The alcoholic 
liquid is evaporated to dryness, the residue treated with hot water, 
the solution filtered, the filtrate again evaporated to dryness, and 
dissolved in dilute hydrochloric acid. A violet solution is thus 
obtained, from which sodium hydroxide precipitates the base; the 
latter, after being washed free from morphine, is treated with amyl 
alcohol, which dissolves the violet compound, but leaves a blue sub- 
stance undissolved. Analysis of the platinochloride, precipitated by 
a mixture of alcohol and ether, shows that the violet compound has 
the composition C,,H,.NO,-N*C,H,NMe,. The free base is amorphous, 
and is slightly soluble in water, from which it is precipitated by 
addition of sodium chloride; it is readily soluble in methyl, ethyl, 
or amyl alcohol, yielding strongly dichroic solutions which are violet 
by transmitted, and red by reflected, light. It dyes wool, silk, and 
guncotton directly, giving a beautiful bright violet, which, however, 
fades when exposed to light. 

This colouring matter is not a safranine, but seems comparable to 
dimethylamidodiphenylimide (Bindschedler’s green). Substitution 
does not take place in the phenol group, for a similar product is 
obtained from codeine, the methyl group in which would prevent 
condensation by union of the oxygen with nitrogen. It is probable 
that the formation of the violet compound is due to the tendency of 
the morphine to form oxymorphine. At the same time, its formation 
and character invalidate Polstorff’s view that pseudomorphine is 
formed from 2 mols. of morphine with elimination of 2 atoms of 
hydrogen; if this were so, the pseudo-compound should yield a 
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safranine, and not an indamine. 


colouring matter as a phenanthrene derivative, C. H. B. 


Pseudocodeine. By E. Merck (Arch. Pharm., 229, 161—164). 
—Pseudocodeine, C;sH,NO; + H,0, a strong base discovered during 
the preparation of apocodeine, forms a white, crystalline mass, easily 
soluble in alcohol, especially when hot. From this solution it is pre- 
cipitated by water in white needles. It is sparingly soluble in ether, 
from which solution it separates in brilliant, transparent needles. It 
melts at 178—180° (uncorr.). A 1°91 per cent. alcoholic solutiom 
rotates the plane of polarisation 1°423° towards the left; hence its 
specific rotatory power is —91°040". Ferric chloride gives no reac- 
tion. The base yields well-crystallisable salts, of which the hydro- 
chloride, hydrobromide, nitrate, platinochloride, mercurochloride, and 
picrate are described. The physiological action of pseudocodeine is: 
similar to that of codeine, but weaker. J. 


Conversion of Cupreine into Quinine. By E. Grimavx and 
A. Arnaup (Compt. rend., 112, 774—775).—When cupreine, per- 
fectly free from quinine, is boiled for several hours in a reflux appa- 
ratus, with an equivalent quantity of sodium and an excess of methyl 
iodide dissolved in methyl alcohol, quinine methiodide is obtained in 
slender, white needles, and quinine dimethiodide in yellow prisms, 
identical in composition, melting point, and rotatory power with the 
methiodides obtained from natural quinine. The methiodides from 
both sources dissolve in dilute sulphuric acid with a beautiful blue 
fluorescence. 

If the cupreine is heated in sealed tubes at 100° for about 12 hours. 
with sodium methoxide and methyl chloride, free quinine is obtained 
identical in all its properties with the natural product. 

It follows that cupreine is a substance with a phenolic function, and 
quinine is its methyl ether. This result throws little light upon the 
constitution of quinine, but establishes the presence of a methoxy- 
group OMe. It is remarkable that a methyl group is frequently 
found in the products obtained from plants, whilst an ethyl group 
never occurs. This is, doubtless, due to the mode of nutrition of 
plants, which absorb carbonic anhydride, and convert it first into. 
formaldehyde and afterwards into methyl alcohol. C. H. B. 


Isocinchonine. By E. Junerieiscu and E. Lécer (Compt. rend.,. 
112, 942—945).—Chiefly polemical and a question of priority The 
isocinchonine obtained by Hesse’s method (Abstr., 1888, 379) is a. 


mixture of cinchonigine, cinchoniline, and a non-crystallisable base. 
C. H. B. 


Tropine. By A. Lapensure (Ber., 24, 1628—1633).—The first 
part of this paper contains crystallographic descriptions and measure- 


ments of tropine platinochloride and tropine aurochloride. The- 


former belongs to the monosymmetric system ; the latter melts at 
202°, and is deposited in pale-yellow, transparent crystals of the: 


It is also possible to regard the 


1122 ABSTRACTS OF CHEMICAL PAPERS, 


asymmetric system. Tropine mercurochloride, C,NH,;0,HC1,6HgCl., 
melts at 246°. 

With reference to the production of the bibasic tropic acid by the 
oxidation of tropine, the author points out that in the case of piperi- 
dine, pipecoline, and coniine, the piperidine ring is resolved and an 
a-carbon atom oxidised to carboxyl; as tropine contains a carboxy] 

up in the side chain, this would probably undergo change and 
yield a bibasic acid; hence the formation of tropic acid, contrary to 
the opinion of Liebermann, is not opposed to the author’s formula for 
tropine (compare this vol., p. 749). es eS 


Amarylline and Bellamarine, two new Alkaloids. By K. 
Fracner (Ber., 24, 1498—1500).—It has long been known that the 
plants of the family Amaryllidee are poisonous, but hitherto they have 
not been chemically examined. The author finds that the bulbs of 
Amaryllis formosissima, which is indigenous to South America, con- 
tain a new alkaloid, for which he proposes the name amarylline. It 
crystallises from alcohol in aggregates of short needles, is slightly 
soluble in water, readily in chloroform and ether. It gives precipi- 
tates with the usual alkaloidal reagents, and shows a characteristic 
reaction with sulphuric acid, giving a reddish-brown solution, which 
passes after a long time into brown, and becomes green on addition of 
a little water. The alkaloid becomes yellow at 190°, brown at 194°, 
and melts completely at 196°. 

Another alkaloid, which the author terms bellamarine, may be ob- 
tained from the bulbs of Amaryllis belladonna, and crystallises in 
colourless needles, readily soluble in chloroform, alcohol, and ether. 
It becomes yellow at 175°, brown at 179°, and melts at 181°. With 
sulphuric acid, it gives a grey coloration, which becomes a beautiful red 
on warming, and yellowish-green on addition of a grain of potassium 
nitrate. With sulphuric acid and a little potassium dichromate, it 
gives first a yellowish-green and then a brown coloration. 

H. G. C. 


Morrenine. By P. Arata and C. Getzer (Ber., 24, 1849—1851). 
—The authors have examined the roots of Morrenia brachystephana 
(tsis), the sap of which is employed in the Argentine Republic as 
a specific for deficient lacteal secretion. The finely divided roots were 
extracted with ether, which removes wax, fatty acids, and resinous 
substances; one of the latter is soluble in alcohol and melts at 60°. 
The exhausted roots are boiled with alcohol, the solution filtered, 
and the alcohol removed; the residue contains a new alkaloid which 
has a very bitter taste, is readily soluble in water, chloroform, or 
amy] alcohol, and melts at 106°. Precipitates are obtained with all 
the ordinary alkaloidal reagents, and it is proposed to term it morren- 
ine. The compound may be prepared more readily by digesting the 
roots for three to four days with 2 per cent. hydrochloric acid, 
neutralising the filtered solution with magnesia, evaporating to dry- 
ness, and extracting the residue with warm alcohol. (See also p. 
1088.) J. B. T. 

Crystalline Egg Albumin. By S. Gasriet (Zeit. physiol. Chem., 
15, 456—464).—In a repetition of Hofmeister’s (Abstr., 1890, 182) 
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work, a half saturated solution of ammonium sulphate was found to 
be too strong, causing precipitation. The proteid was dissolved in 
water, and then a saturated solution of ammonium sulphate added 
until a cloudiness appeared, which was dissolved on adding a little 
more water. The formation of all stages of crystallisation can then 
be easily observed. The “ globuliths” which are first formed soon 
loose their homogeneity and show a radiating appearance. The 
spheroliths are bundles of needles which soon separate. After 
drying, the proteid is no longer crystalline. Drawing an analogy 
from Pawlewski’s experiments on paraffin dissolved in acetic acid 
(Ber., 23, 327), it is believed that colloidal proteid is a polymeride of 
the crystalline material. The question whether these crystals were 
composed of pure albumin or of albumin in combination with am- 
monium sulphate was left open by Hofmeister. Harnack (this vol., 
476) states they contain only 5 per cent. of proteid. In the present 
research their composition was found to be as follows :— 


Egg albumin......... - 80°86 
Water cerceeeseecc., 339 pit 100 pants 


The percentage of nitrogen in pure egg albumin is 14°96. It thus 
appears to contain less nitrogen than other proteids. W. Dz. H. 


Artificial Melanin. By G. Povcuer (Compt. rend., 112, 884— 
885).—A substance having the general properties of the melanins 
is found in old anatomical preparations preserved in alcohol, and is 
also obtained by treating fresh blood with alcohol and mercuric 
chloride; the exact conditions which determine its formation have 
not yet been ascertained. It forms black grains insoluble in alcohol, 
ether, carbon bisulphide, and hydrochloric acid. Since all other con- 
stituents of blood are soluble in hydrochloric acid, the melanin can 
easily be separated from them. The grains dissolve in a 2 per cent. 
solution of potash, but a flocculent, brownish substance is precipitated 
on addition! of hydrochloric acid; they dissolve in sulphuric acid 
forming a reddish solution, or if the acid is slightly diluted, a ponceau- 
coloured solution. Hydrogen peroxide or chlorine-water bleaches the 
grains, and they are then seen to have a radiating structure. In 
contact with hydrochloric acid and potassium ferrocyanide, they give 
no blue coloration. C. H. B. 


Physiological Chemistry. 


A New Method for Estimating the Specific Gravity of the 
Blood. By J. B. Haycrarr (Proc. Roy. Soc. Edin., 18, 251—254). 
—The advantages of the new method are accuracy, small amount of 
apparatus, speed, and that only one drop of blood is required. Two 
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mixtures of benzyl chloride (sp. gr. 1°100) and toluene (sp. gr. 0°8706) 
are made, one (a) having a sp. gr. of 1°070, and the other (J) having 
a sp. gr. of 1:020: 1 c.c. of (a) is measured off in a pipette graduated 
to 0°01 c.c., and run into a glass tube in which is also the drop of 
blood, which floats on the surface in globules. (6) is now added until 
the globules of blood show no tendency to rise or sink; the sp. gr. of 
liquid is then calculated, and a correction made for temperatures 


other than 15°6 (60° F.), namely, 0°88 sp. gr. for every 2° above 
60° F. EK. W. P. 


The Blood in Leucocythemia. By E. Freunp and F. Oser- 
MAYER (Zeit. physiol. Chem., 15, 310—318).—A large quantity of 
blood was obtained from a large hematoma occurring in a case of 
leucemia. The amount of hemoglobin in it was 25 per cent. of 
the normal; the number of red corpuscles was a little over a million 
per cubic millimetre, instead of the normal five millions, and the 
white corpuscles were nearly as numerous (945000). The general 
analysis may be usefully contrasted with other analyses in the follow- 


ing table :— 
In 1000 parts of Blood. 


Sarcoma. 


Normal. 
C. Schmidt. 


Normal. 
Becquerel 
and Rodier. 


Chyluria. 
Hoppe- 
Seyler. 


Hoppe- 
Seyler (this 
vol., p. 484). 


793 36 


796-78 ‘ 
206 *64 


203 *22 


779 °0 


rae 
221-0 


REED 63.66 +6400 
Proteids and he- 

SEER 64 bo c00% 
Proteids ........ 
| 
Proteids and ex- 


Hemoglobin .... 
Lecithin ........ 
Cholesterol 
Extractives and 
aaa 
Se aiken wee 66 


The most striking points about leucemic blood are these: a low 
percentage of solids, the high percentage of fatty substance, and the 
presence of peptone, which has, however, been previously described 
in this disease by Bockendal and Landwehr (Virch. Arch., 84, 561). 
Several other tables are given to illustrate minor points of composition, 
but the two following, which appear to be the most important, may 
be quoted. 
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100 parts of Solids contain. 


Melanotic sar- 


Chyluria coma (Hoppe- 


Present case. 


(Hoppe-Seyler). Seyler). 


ew én 600 cove custo os 
DEE cowde 6enceeese 
CHRMIENEE once cess cose 


The ash shows an excess of phosphoric anhydride as compared 
with normal blood ; two other analyses are here also given, one a case 
of mastitis, the other of empyema. 


P. t . 
eee Normal (Jarisch, 


Med. Jahrb. 1877, 
Heft 1). 


Leuceemia. Mastitis. Empyema. 


16°92 24°12 13°21 
12°31 4°27 3°33 
17°82 20 -09 34°07 
15°65 3°64 3°08 
38 *52 40°46 43 69 


0°47 
0°07 5°49 5°53 
2°24 | ‘as phosphates) (as phosphates) 


104 ‘00 _ 


Subtract oxygen for 
chlorine........ 4°00 


_ eres 


Formation of Lactic Acid and Glucose in the Organism. By 
T. Araki (Zeit. physiol. Chem., 15, 335—370).—Lactic acid has been 
shown to be one result of activity or death in various active tissues, 
and occurs in the urine in phosphorus poisoning, and after extirpation 
of the liver. In the present research, the influence of diminishing 
the supply of atmospheric oxygen on the urine was considered. The 
lactic acid was estimated in the ethereal extract as the zinc salt. 
Preliminary experiments with muscular tissue showed that Hoppe- 
Seyler’s, and also Werther and Drechsel’s modifications (Pfliger’s 
Archiv, 46, 68) are both good methods yielding a zinc salt free from 
potassium chloride. 

A series of experiments on dogs (which were supplied with less 
oxygen than there is in the atmosphere by the use of an apparatus 
constructed on the Regnault principle) gave the following results :— 
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the urine was always acid, contained lactic acid (the quantity of zinc 
lactate being generally less than 0°5 per cent.), generally gave the 
tests for sugar and albumin readily ; if, however, the animals were 
in a condition of inanition, the urine yielded lactic acid and albumin, 
but no sugar. Experiments with hens gave corresponding 
results. 

The same results followed poisoning by carbonic oxide, curare, and 
strychnine ; and also after epileptic seizures, where the respiration is 
greatly retarded. Diminution of oxidation in the body is a factor 
common in all these conditions, and is doubtless a primary cause of 
the abnormal metabolism. W. Dz. H. 


Lactic Acid and Glucose in Organs with Impeded Circu- 
lation, and in Hydrocyanic Acid Poisoning. By H. Zi..essen 
(Zeit. physiol. Chem., 15, 387—404).—From experiments on dogs 
and rabbits, the following conclusions are drawn :— 

1. By artificially diminishing the amount of oxygen supplied to the 
muscles and liver during life (this was done by ligaturing the arteries 
supplying the parts in question), lactic acid is formed in those organs 
in increased amount. 

2. In poisoning by hydrocyanic acid, lactic acid passes into the 
blood, diminishing its normal alkalinity. The amount of sugar in the 
blood is also increased. 

3. Bernard and Preyer pointed out that when frogs are poisoned 
with hydro¢yanic acid, the venous blood becomes of a bright, cherry- 
red colour, but in mammals this appearance very soon fades away. 
The cause of this change of colour is not known, but in the present 
research, the difference between cold and warm blooded animals is 
shown to be simply a matter of body temperature; a frog kept at a 
mammal’s temperature in a warm bath behaving in this respect just 
like a mammal. W. Dz. H. 


Chemical Composition of the Notochord. By A. Kosse1 
(Zeit. physiol. Chem., 15, 331—334).—A considerable quantity of the 
material of which the notochord is constructed was obtained from 
large lampreys. Stenberg (Du Bois Reymond’s Arch., Anat. Abth., 
1881, 105) states that neither gelatin nor chondrin is obtainable from 
the notochord; and Neumann (Ard. Mikr. Anat., 14, 54) states that 
the cells stain with iodine as though they contained glycogen. 

The notochord in the present research was found to contain from 
95 to 96 per cent. of water; this contrasts very forcibly with carti- 
laginous tissue, and corresponds to what one would expect in an 
embryonic structure... The amount of ash present was 0°85 per cent. 
(0°805 soluble, and 0:047 insoluble, salts). The amount of glycogen 
present constituted 12 to 15 per cent. of the solids present. There 
was not much more than a trace of proteid matter soluble in water. 
Gelatin, collagen, and mucin were all absent; and the bulk of the 
solid matter was an insoluble proteid, easily digested by artificial 
gastric juice, and yielding no reducing sugar on treatment with 
mineral acids. W. D. H. 
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Mucoid Substance in Ascitic Fluid. By O. Hammarsren (Zeit. 
physiol. Chem., 15, 202—207).—Only a few observations of mucoid 
material (paralbumin and metalbumin, or pseudomucin) occurring in 
ascitic fluid have been previously published. The present communi- 
cation relates to six such cases. No. 1 occurred in a man, aged 66, 
suffering from cirrhosis of the liver. The fluid (sp. gr. 1:012) was 
alkaline, greenish, and opalescent; the opalescence remained after 
the separation of fibrin by spontaneous coagulation. Acetic acid 
gave no precipitate. By dialysing into water, the fluid became 
cloudy from precipitation of globulin; the fluid also gave Trommer’s 
test (produced not by glucose, but by some unfermentable substance) ; 
the proteid in the fluid yielded, after treatment with boiling mineral 
acid, a reducing substance in the same way as does mucoid. The 
latter substance was isolated in the following way :—The fluid was 
acidified and boiled, the resulting coagulum was filtered off, and the 
filtrate concentrated on the water-bath, alcohol being added, and the 
precipitate which formed was collected; this was dissolved in water 
and again precipitated by alcohol, again dissolved in water, and 
dialysed to get rid of adherent sodium chloride. To the filtered liquid 
acetic acid was added, and the result was a white, flccculent precipi- 
tate nearly insoluble in excess of the acid. It was dissolved in a 
weak alkali, reprecipitated by acetic acid, and washed with water, 
alcohol, and ether. The filtrate, from which the precipitated mucoid 
had been separated, gave a further precipitate with alcohol, which 
was purified by repeated solution and reprecipitation. It also belonged 
to the mucin group of substances, and was found to be similar in its 
reactions to an albumose formed by the action of alkali on mucin, 
and is termed mucin-albumose. 

Mucoid is insoluble in water, but soluble in feebly alkaline or acid 
liquids, which solutions remain clear on boiling. It gives Heller’s test 
and the xanthoproteic reaction. It is precipitated by acetic acid; it 
is soluble in great excess of this acid, and again becomes cloudy on 
the addition of potassium ferrocyanide, or of tannic acid, but not of 
sodium acetate. Hydrochloric acid gives a precipitate readily soluble 
in excess. Mercuric chloride gives no precipitate. Potassio-mercuric 
iodide with hydrochloric acid gives a precipitate, but copper sulphate 
produces only a cloudiness. 

The substance, moreover, gives Millon’s, the Adamkiewicz, and the 
biuret colour reactions. On boiling with copper sulphate and potas- 
sium hydroxide, no reduction occurs; but if the mucoid has pre- 
viously been heated with 2 per cent. hydrochloric acid on the water- 
bath, it then readily gives Trommer’s test. Mucoid contains 51°4 
carbon, 6°8 hydrogen, and 13°01 nitrogen, per cent. It also contains 
sulphur. 

Mucin-albumose is easily soluble in water. This solution is not 
changed by boiling. Acetic acid, with or without pvtassium ferro- 
cyanide, and hydrochloric acid give no precipitate. It is precipitated 
by nitric acid, but not by tannic acid, unless acetic acid be added as 
well. Various salts of the heavy metals give either no precipitate, or 
only an opalescence. The substance gives the xanthoproteic, Millon’s, 
the Adamkiewicz, and the biuret colour tests. It does not give 
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Trommer’s test unless it is previously boiled with dilute hydrochloric 
acid. It is precipitated by saturating its solution with ammonium 
sulphate, but not by sodium chloride. It contains 49°79 carbon, 6:96 
hydrogen, and 11°42 nitrogen per cent. It also contains sulphur. 

These two substances are considered to be derived from a more 
complex mother substance of proteid nature pre-existent in the 
fluid. 

Analysis of the fluid led to the following result; the numbers are 
percentages :— Water, 96°847; solids, 3°153; proteid, 1:917; mucoid 
substance, 0°118; salts, 0-866. 

The other five cases gave very similar results. The following 
further elementary analyses may be quoted :-— 

Case 2.—Mucoid, N, 13:1 per cent.; mucin albumose, C, 49°87; 
H, 6°88; N, 11:4. 

Case 3.—Mucoid, N, 124; mucin albumose, N, 10°8. 

Case 4.—Mucin albumose, N, 11°37. 

Concerning the significance of the appearance of mucoid substances 
in ascitic fluid, it is at present premature to speak. W. Dz. H. 


Excretion of Iron. By R. Gorriies (Zeit. physiol. Chem., 15, 
371—386).—The question of the absorption of iron salt is of high 
mportance, but still involved in obscurity; one of the ditticulties in 
he way is the want of knowledge concerning the excretion of iron. 
Very little passes away by the urine, even after intravenous or sub- 
cutaneous injections of neutral iron-containing compounds. Observers 
differ as to whether it passes away with the bile or not. Buckheim 
and Mayer (Inaug. Diss. Dorpat, 1850) believe that not only the bile, 
but the whole intestinal mucous membrane, takes part in the excretion. 
Quincke (Du Bois Reymond’s Archiv, 1868, 150) could, however, find 
none of the metal in a Thiry’s intestinal fistula. Previous observa- 
tions have been, however, merely qualitative. In the present research 
quantitative analyses were made for the first time. Dogs were used 
for the investigation, and the salt injected was the double tartrate of 
iron and sodium, dissolved in a feebly alkaline solution. 

100 milligrams of iron were subcutaneously injected during four 
days. During this time, and 24 days following, the feces contained 
a total of 96°9 milligrams of iron in excess of that found there before 
the injection was made. In other words, practically the whole of the 
iron passed into the intestinal canal. Several experiments were then 
made in which the metallic compound was injected intravenously ; 
about 70 per cent. of the metal was ultimately found in the intestine. 
After protracted injections, the greatest part of the metal left in the 
_ body was found in the liver. Other metals, like copper and mag- 
nesium, behave similarly. The question arises, how does the iron 
ultimately reach the intestine from the liver? Apparently it is not 
by the bile, but by the circulating blood, the iron being in the end 
removed from the blood by the intestinal epithelium, and excreted 
into the intestine. W. D. H. 


Alcaptonuria. By M. Wo rkow and E. Baumann (Zeit. physiol. 
Chem., 15, 228—285).—The word alcapton was originally used by 


PHYSIOLOGICAL CHEMISTRY, 1129 


Bédeker (Zeit. rat. Med., '7, 130) for a nitrogenous reducing sub- 
stance occurring in certain urines, which became brown on the 
addition of an alkali in the presence of oxygen. Similar cases were 
described by Ebstein and Miiller (Virchow’s Arch., 62, 554), and 
Fleischer (Berlin. klin. Woch., 1875, Nos. 39 and 40). Firbringer (ibid., 
No. 28) first advanced the theory that alcapton was not nitrogenous, but 
was identical with catechol, a view which, until recently, was generally 
accepted. W. Smith (Dublin J. Med. Science, 1882, 465) showed, 
however, that in one case protocatechuic acid, and not catechol, was 
the substance in question, and Kirk (Abstr., 1890, 188) has in another 
series of cases described a new acid which he terms uroleucic acid. 
Marshall (Amer. J. Pharm., 1887, 131) describes « very similar acid 
as glycosuric acid. In all these cases, however, alcaptonuria does not 
appear to be pathological, but rather evidence of the presence of an 
idiosyncrasy in metabolism lasting throughout, or during long periods 
of otherwise healthy life. 

In the present case, the questionable material was obtained from 
the greatly concentrated urine by rendering it strongly acid, and 
shaking it with ether. From the ethereal solution, it was obtained 
by evaporating off the ether, taking up with water, and precipitating 
by lead acetate; the lead was removed from the precipitate by 
hydrogen sulphide. The acid was once more extracted with ether, 
which on evaporation yielded crystals. These consisted of a substance 
very similar to, but not identical with, Kirk’s uroleucic acid, and the 
name homogentisic acid is given to it. Analysis of the dried crystals 
correspond very well with the formula C,;H,O,. It reduces alkaline 
cupric salts and silver salts readily, but bismuth salts with great 
difficulty. With Millon’s reagent, it gives a yellow coloration which 
turns red on boiling. It is monobasic, and contains two phenolic 
hydroxyl groups, but it is not identical with any of the hitherto 
described 16 acids with the same formula. It melts at 146°5—147°. 
Lead homogentisate, (CsH,0,).Pb + 3H,0, crystallises in colourless, 
brilliant, transparent needles and prisms. Its melting point is 
214—215°. It dissolves in 675 parts of water at 20°, and is insoluble 
in alcohol and in ether. Ethyl homogentisate, C,H,O,Et, is formed by 
passing hydrogen chloride through an alcoholic solution of the acid, 
diluting with water after 24 hours, adding excess of sodium hydroxide, 
and then shaking with ether. Its crystals are colourless prisms, soluble 
readily in hot, less readily in cold, water, readily soluble in alcohol 
and ether, but with difficulty in chloroform and benzene; they melt at 
119—120°. The methyl salt crystallises in clinorhombic plates and 
melts at 45°. 

Dimethylhomogentisic acid, CH,0,;Me., melting at 124°5°, was also 
prepared. 

By fusing homogentisic acid with alkali, short, colourless prisms 
melting at 196—198°, and with all the properties of gentisic acid, 
were obtained. 

By heating the acid for a short time above its melting point, it is 


changed into its lactone, OH-GH.<On >CO, which forms short, 
2 


prismatic crystals and melts at 191°. 
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From these and similar considerations, homogentisic acid is believed 
to be quinol, in which one hydrogen is replaced by an acetic acid 
residue, C,H;(OH).-CH,,COOH [(OH),: CH, = 1:4:3]. Kirk’s 
uroleucic acid is trihydroxyphenylpropionic acid; the present acid is 
dihydroxyphenylacetic acid. 

Further researches showed that the excretion of sulphates (pre- 
formed and combined) in the urine remains normal. A method is 
also given by which the new acid can be estimated in the urine, by 
means of its reducing action on silver salts. 

Theoretical considerations lead to the conclusion that the proteids 
of the body form the source of the acid, and further, that tyrosine is 
an intermediate product in this metabolism. When dogs are fed 
upon it, it is split up into carbonic anhydride and toluquinol. 


W. D. H. 


Proteid in Normal Urine. By H. Winternitz (Zeit. physiol. 
Chem., 15, 189—201).—Senator states that normal urine always con- 
tains a trace of proteid matter, but distinguishes between this and 
physiological albuminuria. Posner (Berlin. Klin. Woch., No. 41) 
also states that a trace of albuminous material can always be obtained 
from normal urine. The urine was carefully filtered and concen- 
trated ; the proteid tests employed were Heller’s nitric acid test and 
the acetic acid. and potassium ferrocyanide reaction. The present 
research is mainly a repetition of Posner’s work ; larger quantities of 
urine were, however, employed, and in only one case was the preci- 
pitate produced by acetic acid and potassium ferrocyanide found to 
contain proteid. The general conclusion drawn, which coincides with 
that of Leube (Zeit. klin. Med., 13, Heft 1), is that normal urine 
seldom contains even a trace of proteid. W. D. H. 


Hematoporphyrin in Urine. By E. Satxowskt (Zeit. physiol. 
Chem., 15, 286—309).—A full communication on a subject concerning 
which aJpreliminary account has already appeared (this vol., p. 601). 

W. D. H. 

Physiological Action of Nickel-Carbon Oxide. By J. G. 
McKenprick and W. Snoperass (Brit. Med. J., i, 1891, 1215—1217). 
—This compound, Ni(CO), (Mond, Langer, and Quincke, Trans., 
1890, 749), is a powerful poison when injected into animals sub- 
cutaneously ; its vapour even to the extent of 0°5 per cent. in air is 
dangerous. The symptoms are those of respiratory poisoning, and are 
similar to those caused by carbonic oxide. The spectrum of the 
blood of an animal poisoned in this way is that of carbonic oxide 
hemoglobin. When the substance is injected subcutaneously, it is 
probably in part dissociated in the tissues; there is evidence of the 
presence of nickel in the tissues and also in the blood. The substance 
produces a remarkably prolonged fall of body temperature, probably 
by interfering with respiratory processes. Its poisonous qualities 
are, however, at present a bar to its clinical use as an antipyretic. 


W. D. H. 
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Chemistry of Vegetable Physiology and Agriculture. 


Osmotic Experiments on Living Bacteria. By A. Wuapi- 
MIROFF (Zeit. physikal. Chem., 7, 529—543).—As De Vries inves- 
tigated the phenomena of osmotic equilibrium between living plant 
cells and various salt solutions, so the author has undertaken an 
analogous research with living bacteria. The method adopted was 
to examine the movements of the bacteria in a drop of salt solution 
and meat broth hanging from the cover-glass of a suitable micro- 
scopic slide, and to observe at what concentration there remained a few 
bacteria which retained the ability to swim slowly, and in what 
slightly stronger solution the last swimming bacterium had vanished. 
The mean of these concentrations gives what the author terms the 
“limiting solution,” which he has determined for various organisms 
and a considerable number of salts. From the numerical results he 
concludes that in the majority of cases the relations between salts 
and bacteria obey the laws of osmosis (osmotic pressure). Some 
neutral salts, however, seem to have a poisonous effect on certain 
bacteria, whilst others appear to be able to penetrate the protoplasm 
of particular organisms, both of these being disturbing elements in 
the study of the purely osmotic phenomena. 

The following table gives the limiting solutions in gram-molecules 
per litre :— 


Bacterium| Bacillus | Bacillus| Bacillus | Spirillum | Intestinal 
Zopfii. | cyanogenus. | typhi. subtilis. rubrum. | bacterium. 


ry 


‘358 0-728 73 0-755 
“316 0-656 : 0-635 
‘312 0-624 : , 0°552 
318 0°635 : . 0-668 
‘277 0-474 “As 0°597 
222 0-512 ‘340 | 07512 
“204 0-626 . 0-537 
"192 0°597 ’ , 0°518 
286 | 0°488 0-436 
+280 0°474 482 | 0-3 0+435 


3 : 
on 


eooooceceo 


cooocooocoecoo 
SESEERTS 


A corresponding table may be made to express the behaviour of 
the salts towards the protoplasm :— 
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Bacillus 
typhi. 


Bacillus 
subtilis. 


Bacillus 
cyanogenus. 


Spirillum 
rubrum. 


Bacterium 
Zopfii. 


KCl .. cee. 
NaCl..... 
NH,Cl.... 
KNO,.... 
NaNO, ... 
NH,NO;.. 
i. arr 
NaBr .... 
K,SO,.... 
Na.SO, ... 
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J. W. 

Secretions of Microbes: Transformation and Elimination 
of Nitrogenous Organic Matter by the Pyocyanic Bacillus in 
a given Cultivation Medium. By A. Arnaup and A. CHArRiv 
(Compt. rend., 112, 755—758).—The fluid in which Bacillus pyocyanicus 
was allowed to develop contained per litre 5 grams of asparagine, 0°100 
gram of dipotassium phosphate, 0-100 gram of crystallised disodium 
phosphate, 0°134 gram of potassium hydrogen carbonate, 0°050 gram of 
calcium chloride, and 0°050 gram of crystallised magnesium sulphate. 
The liquid after inoculation was kept at 25—30°, and the blue colour 
appeared after about 24 hours, but the quantity of pyocyanin formed 
is not proportional to the general activity of the bacillus. The 
asparagine disappears after about 60 hours; aspartic acid is formed 
from the beginning but afterwards is destroyed, the decomposition 
being complete after about 72 hours. At this time the whole of the 
nitrogen has been converted into ammonia, with the exception of the 
small quantity that has gone to form the protoplasm of the microbes, 
and a small quantity that has been converted into compounds not yet 
defined. The weight of the microbes varies with the age of the 
cultivation. When the proportion of asparagine is varied the same 
products are obtained in the same times in absolutely the same 
proportions. 

The bacillus splits up the asparagine by means of a diastase. The 
filtered liquid has no action on the asparagine in vitro, but if the bacilli 
are washed and transferred to an asparagine solution containing chloro- 


form to prevent vital action, the asparagine is converted into aspartic 
acid. C. H. B. 


Assimilation by Lichens. By H. Jumetir (Cumpt. rend., 112, 
888—891).— Under favourable conditions of light, humidity, and 
season, all lichens can decompose the carbonic anhydride of the air so 
energetically that the quantity decomposed exceeds that evolved from 
the lichen by the process of respiration, and consequently the organism 
gains in carbon. The intensity of the assimilation of lichens varies 
enormously, however, with the species, and is relatively strong witii 
lichens such as Cladonia or Parmelia, but is very feeble in the case of 
crustaceous lichens such as the Lecidea. Other conditions remaining 
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the same, direct sunlight is more favourable to assimilation than 
diffused light. C. H. B. 


Influence of Salt on the Quantity of Starch contained in the 
Vegetating Organs of Lepidium sativum. By P. Lesace (Compt. 
rend., 112, 891—893).—The plants were watered with solutions von- 
taining from 1 to 25 grams of salt per litre, or, in a second series 
4 to 100 per cent. of sea water. With 12 to 15 grams of salt per 
litre, starch disappears completely from every part of the plant. The 
disappearance of the starch, however, is not directly proportional to 
the quantity of salt present in the water. In both series there is a 
minimum in the leaves and root when the water contains 1°66 grams 
of salt per litre or 6°7 per cent. of sea water, and with stronger 
solutions the quantity of starch again increases, until with the amount 
already stated it disappears altogether. It is not improbable that the 
real maximum is obtained by watering with solutions containing a 
quantity of salt between 0-0 and 1°66 grams per litre. C. H. B. 


Dextrose from Ipecacuanha Root. By E. Merck (Arch. 
Pharm., 229, 169—170).— When preparing emetine from ipecacuanha 
root, about 5 per cent. of a compound identical with dextrose was 
obtained. This compound does not appear to exist in all varieties of 
the root, as no sugar could be detected in samples from other 


sources. 


Macassar Oil. By K. Tuimmen and W. Kwasnix (Arch. Pharm., 
229, 182—197).—Macassar oil is obtained from the seed of Schleichera 
trijuga, Willd., Cussambiwm spinosum, an East Indian tree of the order 
Sapindacee. The oil can be obtained from the seed either by pressure 
or by treatment with light petroleum. The brown scale of the seeds 
amounts to 45 per cent., whilst the cotyledon containing the oil is 
55 per cent. The cotyledons yield 68 per cent. of fatty oil by pres- 
sure, yellowish in colour, of the consistency of soft butter. The oil is 
composed of glycerides of acetic, oleic, palmitic, and arachidic acids. 
The fatty acids are present in the relative proportion of oleic acid 
70 per cent., palmitic 5 per cent., and arachidic 25 per cent. It also 
contains free hydrocyanic acid and other volatile acids (formic, acetic 
acid). J. T. 


Constituents of Rhizoma podophylli. By R. Kiirsren (Arch. 
Pharm., 229, 220—248).—The results of the present investigation 
supplement the work done by Podwyssotzki (Abstr., 1882, 976). The 
podophyllotoxin prepared by Podwyssotzki’s method was not coustant 
in composition, and its melting point varied from 100° to 125°: 
further, the podophyllic acid of that author is composed mainly of a 
crystallisable, active, but very impure substance. Podophyllotoxin, 
C.H,O, + 2H,0, is obtained by extracting the coarsely powdered 
rhizome with cold light petroleum, until freed from fat; after drying 
in the air, the extraction is continued with chloroform, until the 
liquid comes away almost free from yellow colour. As it is not 
possible to work with alcohol-free chloroform, too prolonged extraction 
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with chloroform would yield a more impure extract. The chloroform 
extract is distilled, and the residue is dried over a not too warm 
water-bath, partially dissolved in benzene, filtered, and the filtrate 
allowed to remain from 3 to 8 days, when a brownish-yellow mass of 
well formed, thick, strongly refractive prisms is produced, which is 
purified by washing with 50 per cent. alcohol, then with ether, re- 
crystallising first from boiling benzene, and finally from solution in hot 
45 per cent. alcohol. The compound is thus obtained in long, well- 
formed prisms. It melts at 93—95°, and at a higher temperature 
chars without subliming. 100 c.c. of water at 15° dissolves 0°014 gram ; 
hot water dissolves somewhat more. It is very slightly soluble in ether 
and cold benzene, easily soluble in acetone and strong alcohol, and with 
difficulty in concentrated acetic acid. When moistened with concen- 
trated sulphuric acid the crystals give an immediate cherry-red colora- 
tion,which slowly passes through greenish-blue to violet. Concentrated 
hydrochloric and nitric acids produce a red coloration ; ferric chloride 
and bromine produce no change; the compound dissolved in glacial 
acetic acid gives a red coloration with Millon’s reagent. The alcoholic 
solution is strongly levorotatory. Zeisel’s method indicates the presence 
of three methoxyl groups. Hydroxyl does not appear to be present. 

Podophyllotoxin, when oxidised in an alkaline solution in 
the cold, by means of potassium permanganate, yielded, besides 
w little carbonic anhydride and a brown, amorphous substance, 
principally two compounds, the more considerable of which was 
podophyllic acid, CHO, obtained as well-formed, colourless 
crystals, from solution in a mixture of benzene and alcohol. The 
compound is without action on animals. It melts at 158—160°. 
Its aqueous solution, neutralised with aqueous potash, gives no pre- 
cipitate with gold, calcium, or barium chlorides; silver nitrate gives 
a white precipitate, soluble in much water; copper acetate gives a 
blue precipitate. The copper salt, (CyH,O,)Cu, was prepared as. 
beautiful, light-green prisms, and analysed. 

Picropodophyliin results from the action of alkalis on podophyl- 
lotoxin; thus, on heating the latter with aqueous ammonia, a well 
crystallised product is obtained, which at first was recrystallised from 
strong alcohol ; but this was found to be unnecessary, as the melting 
point, 227°, was not affected by it. Picropodophyllin has the same com- 
position as podophyllotoxin, but they differ in melting point: 227° and 
95°; in their action on polarised light: inactive, ]evorotatory ; as to 
solubility, the former is less soluble in all liquids than the latter; the 
latter gives Millon’s reaction, the former does not. By oxidation and 
reduction the two compounds yield the same products. The residue 
of the chloroform extract, freed from crystalline podophyllotoxin, 
yielded a little picropodophyllic acid in crystals melting at 156—158&° ; 
no other definite substance could be obtained from the extract. 

Podophylloquercetin, C.;H,O,, is best obtained from the rhizome, 
after extraction by light petroleum and chloroform, by further ex- 
tracting with ether, distilling off the ether, and treating with cold 
glacial acetic acid. The crude crystals are purified by repeated re- 
crystallisation, best in an atmosphere of carbonic anhydride. It 
melts at 275—277°, is almost insoluble in water, sparingly soluble 


1135 


ANALYTICAL CHEMISTRY. 


in cold glacial acetic acid, more soluble in the hot acid and in ether, 
easily soluble in strong alcohol. Alkaline copper solution is easily 
reduced when warm, also ammoniacal silver solution. Probably this 
compound is not identical with quercetin. d.. Be 


Decomposition of the Silicates in Soil by Lime and Gypsum. 
By G. pe Marnerre (Bied. Centr., 1891, 294—296).—Three classes of 
soils were ignited and extracted with dilute hydrochloric acid to 
remove all soluble silicates. They were then mixed with lime, some 
being exposed to air; others were kept air-tight, but water was given 
in all cases. The result was that insoluble silicates were rendered 
soluble, but the presence or absence of air made no difference. Another 
set of samples were treated in like manner, but mixed with gypsum ; 
this addition produced no change in composition. E. W. P. 


Value of Nitrates and Ammonium Salts as Food for Ferments 
and other Plants. By E. Lavrenr (Bied. Centr., 1891, 358—359).— 
Ammonium sulphate and phosphate, potassium and sodium nitrates, 
and also potassium nitrite, were applied to plants. The last compound 
is poisonous, and so is ammonium nitrate, if the solution be acid, for 
the ferment reduces nitrate to nitrite. Several mildews prefer am- 
monium salts to nitrates. With green plants in water culture, it was 
found that the roots of the “ammonia plants” ramify more in solu- 
tions of ammonium salts, but, on the other hand, the roots are shorter 
than when in solutions of nitrates. When grown in soil, plants fed 
with nitrates do best. E. W. P. 


Characteristic of Fig Wine. By P. Cartes (Compt. rend., 112, 
811—812).—Figs, when moistened with tepid water acidified with 
tartaric acid, rapidly ferment, and yield a wine of about 8° alcoholic 
strength and very free from acidity. This wine is largely made in 
Algeria, although the figs from Asia Minor give the best results; it is 
used for adulterating grape wines, and also for defrauding the 
revenue. 

If the fig wine is evaporated to a syrup, and left in a cool, dry 
place, it does not remain liquid, but after 24 hours solidifies to a 
crystalline mass, consisting chiefly of mannitol, together with glycerol, 
and a small quantity of sugar and organic acids. The proportion of 
mannitol amounts to from 6 to 8 grams per litre, whilst in the 
ordinary wines it does not exceed a few decigrams per litre. Estima- 
tion of the mannitol, therefore, makes it possible to detect the 


addition of as little as 25 per cent. of fig wine to ordinary wine. 
C. H. B. 


Analytical Chemistry. 


Measurement of Gases. By G. Lunar (Ber., 24, 1656—1657). 
—A criticism of a recent paper of F. R. Japp on this subject (com- 
pare Proceedings, 1891, 68). 
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Estimation of Small Quantities of Alkali and Recognition of 
the Neutrality of Water. By F. Mytiusand F. Forrster (Ber., 24, 
1482—1498).—The authors’ previous researches on the action of 
aqueous solutions on glass (Abstr., 1889, 828) were in many respects 
incomplete, owing to the fact that no alkalimetric method was known 
sufficiently delicate for those investigations. They have, therefore, 
endeavoured to obtain an indicator which would be sufficiently 
delicate to allow of the employment of millinormal solutions, and find 
that iodeosin answers the purpose admirably. The crude colouring 
matter must be purified by dissolving in aqueous ether, shaking the 
filtered solution with soda solution, and precipitating the sodium salt 
by the addition of concentrated soda solution. The salt is recrystal- 
lised from alcohol, dissolved in water, acidified with hydrochloric 
acid, and the precipitated iodeosin well washed with water. If 
used in the ordinary manner, this colouring matter is useless as an 
indicator, but if the titration is carried on in a stoppered bottle, in pre- 
sence of ether, and the whole shaken on addition of the reagent, the 
point of neutrality is very distinctly shown, as in presence of the 
slightest excess of alkali the iodeosin passes from the aqueous to the 
ethereal solution, leaving the former almost colourless. 

The titration with millinormal solutions allows of the detection of 
quantities of alkali equivalent to 0-1 milligram Na,O, and even smaller 
amounts may be estimated by employing a colorimetric method. In 
carrying out the latter process a large number of precautions must 
be taken with regard to the neutrality of the water, the quality of 


the glass vessels employed, &c. For details of this method reference 
must be made to the original, as they do not admit of a curtailed 
description, H. G. C. 


Estimation of Available {Oxygen in Peroxides by Means of 
Gaseous Hydrochloric Acid. By L. L. pe Koninck and A. 
Lecrenter (Chem. News, 63, 280).—A modification of Bunsen’s 
method. The oxide under examination is placed in a flask along 
with sufficient water to dissolve the chloride formed during the 
ensuing reaction, and, while gently heated, is submitted to the action 
of hydrogen chloride, conveyed in a current of carbonic anhydride ; 
as soon as the oxide is dissolved, the supply of hydrogen chloride 
is stopped, but the current of carbonic anhydride is continued, 
and when the hydrogen chloride has been expelled, the liberated 
iodine in the receiver is titrated in the usual manner. D. A. L. 


Estimation of Nitrate by the Phenolsulphonic Acid 
Method. By G. H. Barrrim (Chem. News, 63, 228—229).—Noting 
discrepancies in the results obtained in duplicate estimations of 
nitrates in water by the phenolsulphonic acid method, investigations 
were instituted which show that accurate results are obtained with 
freshly prepared phenolsulphonic acid, but that shortly after prepara- 
tion, this reagent becomes susceptible to the action of chlorine when 
the quantity present is as much as, or more than four times, that of 
the nitric nitrogen, and the results may then be vitiated to the extent 
of showing a deficit of 20 or even 40 per cent. of the total nitric 
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nitrogen actually present. This can, however, be obviated, either by 


removing the chlorides or by using freshly prepared phenolsulphonic 
acid. D. A. L. 


Estimation of Sulphur. By F. P. Treapwett (Ber., 24, 
1937—1941).—The method is applicable to insoluble sulphides. It 
consists in heating the sulphide with excess of iron to dull redness in 
an atmosphere of dry carbonic anhydride for five to ten minutes, and 
after cooling, decomposing the iron sulphide with hydrochloric acid 
(1:5). The iron used is commercial ferrum reductum, and as this 
contains some sulphur, it is necessary to perform a blank experiment 
first. The hydrogen sulphide is absorbed in a Fresenius-Vollhard 
absorption apparatus ; the first absorption bottle contains 50 c.c. of 
hydrogen peroxide solution (2 per cent.)and 10 c.c. of ammonia (2/1 N.), 
the second bottle contains 10 c.c. of the ammonia. After absorption of 
the hydrogen sulphide, the contents of the absorption apparatus are 
washed into a beaker, boiled for half an hour, acidified with hydro- 
chloric acid, and evaporated to dryness on the water-bath. The dry 
mass is treated with a few drops of hydrochloric acid, dissolved in 
water, filtered, and the filtrate precipitated with barium chloride. 

The results obtained compare very favourably with those obtained 
by other methods. E. C. R. 


Estimation of Sulphur in Coal, &c. By T. Netson (Chem. News, 
63, 192).—The author has obtained satisfactory results by estimating 
sulphur in coal, &c., in the following manner:—A gram of coke 
mixed with 2 grams of sodium carbonate and half a gram of man- 
ganous carbonate is heated at a low red heat in a flat platinum dish for 
an hour, then fused, cooled, dissolved in hydrochloric acid, evaporated 
to dryness, redissolved in hydrochloric acid, filtered, and the sulphuric 
acid precipitated with barium chloride, &c., as usual. A blank ex- 
periment of equal duration should be made at the same time as the 


actual estimation. D. A. L. 


Estimation of Barium as Sulphate. By F. W. Mar (Amer. J. 
Sci. [3], 41, 288-—-295).—The author finds that in precipitating 
barium by means of sulphuric acid, it is highly advantageous to have 
the solution strongly acidified with hydrochloric acid, as the precipitate 
is then formed in a more or less crystalline condition, settles rapidly, 
and can be safely filtered with or without pressure in ten minutes. 
It is not necessary to add the reagents drop by drop, but the whole 
quantity required to complete the reaction may be added at once. 
Ordinary quantities of barium salts, in presence of a considerable 
excess of sulphuric and hydrochloric acids are precipitated com- 
pletely and at once, but when only a few milligrams are present, the 
precipitate requires more time, usually from two to three hours, to 
separate under the same conditions. If sulphuric acid is being 
estimated by means of barium in- the presence of alkali salts, the 
barium su]phate can be purified by dissvlution in concentrated sulphuric 
acid and subsequent evaporation to dryness, when the sulphate is left 
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in large crystals, which can be filtered off as readily as sand. This is far 
better than the old method of solution and reprecipitation by dilution. 
H. C. 
Separation of Cadmium and Copper. By H. N. Warren 
(Chem. News, 63, 193).—Copper is completely precipitated from its 
solutions by glucose in the presence of Fehling’s tartrate solution, 
and may be readily and efficiently separated from zinc and cadmium 
by dissolving the alloy containing the three metals in nitric acid, 
diluting, mixing with excess of Rochelle salt and sufficient sodium 
hydroxide, then adding a dilute solution of glucose in quantities of 
not more than 4 c.c. at a time to the clear boiling solution. 
D. A. L. 
Precipitation of Manganese as Ammonium Manganous Phos- 
phate. By A. G. McKenna (Chem. News, 63, 184—186; from Tech. 
Quarterly, 3, No. 4)—The author shows that glass vessels may be used 
for the precipitation of ammonium manganous phosphate from the 
solution of the chloride; that in several experiments boiling in the 
beaker has been continued, with constant stirring, until the precipi- 
tate assumed a silky appearance, some eight minutes, without getting 
silica from the glass. It is shown to be important that the precipi- 
tate be obtained crystalline; experimental data indicate that the 
ammonium manganous phosphate is only very slightly soluble either 
in hot water, aqueous ammonia (1: 4), or ammonium nitrate, but 
least of all in the first, which, moreover, does not affect its appear- 
ance; the author, therefore, washed the precipitate with hot water. In 
the presence of iron, a manganese compound is formed, which is soluble 
in ammonia when an excess of an alkaline phosphate is not present. 
D. A. L. 
Alcohol Method for Estimating Iron and Aluminium Oxides 
in Phosphates. By H. H. B. Suepuerp (Chem. News, 63, 251).— 
This method, modified to meet objections raised at meetings called by 
the Chemical Manure Manufacturers’ Association, is conducted in the 
following manner :—2} grams of phosphate is dissolved in 10 c.c. of 
hydrochloric acid, evaporated to dryness, redissolved in hydrochloric 
acid, heated to boiling, washed with as little water as possible, into 
a 250 c.c. flask, where it is mixed with 10 c.c. of strong sulphuric acid, 
and agitated frequently during five minutes. Alcohol (95 per cent.) is 
now added, the mixture is cooled, made up to the mark with alcohol, 
and well shaken; as contraction occurs on mixing, it must again be 
made up to 250 c.c. After an hour, 200 c.c. of the filtered solution is 
gently evaporated to a small bulk or to a paste if organic matter is 
present, mixed with 50 or 100 c.c. of water and boiled for a short 
time with bromine or other oxidising agent. Ammonia is now added 
in excess, the whole boiled for half an hour, cooled, a little more 
ammonia added, the precipitate of the phosphates of iron and alumina 
collected, washed with a hot solution of ammonium chloride, ignited, 
and weighed. The phosphoric acid is determined in the precipitate, 
and its weight deducted ; the iron may also be determined if desired. 
Teschemacher and Smith suggest that if any magnesia is present, it 
should be removed from the precipitate by boiling with water and a little 
ammonium nitrate, repeating the treatment if needful. D. A. L. 
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Separation of Iron from Cobalt and Nickel. By G. A. Le 
Roy (Compt. rend., 112, 722—723).—A solution containing iron, 
manganese, nickel, and cobalt in the form of sulphates is mixed with 
a large excess of a concentrated and strongly ammoniacal solution of 
ammonium sulphate, after addition of sufficient citric acid or other 
acid to prevent precipitation of the metals. The solution is then 
electrolysed with the current from two Bunsen cells (or their equiva- 
lent) ; manganese separates at the anode, and iron, nickel, and cobalt 
at the cathode. The cathode is washed, and is then put into a con- 
centrated solution of ammonium sulphate saturated with ammonia. 
It now serves as the anode, a weighed platinum plate being the 
cathode, and when the circuit is closed, the nickel and cobalt are 
transferred to the new cathode, whilst ferric hydroxide partly re- 
mains on the anode and partly floats in the liquid, but is free from 
any appreciable traces of nickel or cobalt. C. H. B. 


Separation and Estimation of Nickel and Cobalt. By C. 
Krauss (Zeit. anal. Chem., 30, 227—242).—The author has submitted 
to a critical study most of the hitherto published methods for sepa- 
rating nickel and cobalt. Many of them are entirely worthless. 
Fleischer’s method (Zeit. anal. Chem., 10, 219) yields passable results, 
owing to a compensation of errors. Cobalt can be estimated by a 
modification of Donath’s method (Abstr., 1880, 287; 1882, 555), in 
which the solution is boiled with potash and hydrogen peroxide, the 
cobalt peroxide then treated with potassium iodide, and the liberated 
iodine titrated. Rose’s method, and those of Liebig, as well as 
Wohler’s, Rose’s, and Gauhe’s modifications of the latter, give satis- 
factory separation. Dirvel’s method (Abstr., 1880, 287) yields satis- 
factory results if skilfully performed. Fischer's potassium nitrite 
method is serviceable, and that of Ilinski and Knorre (Abstr., 1885, 
840) is excellent. M. J. 8. 


Precipitation of Antimony from Solutions of Potassium 
Antimony Tartarate. By J. H. Lone and H. E. Saver (Chem. 
News, 63, 269—270).—By making the admixture slowly, and at a 
low temperature, an alkali carbonate may be added to a solution of 
potassium antimony tartrate, in quantities more than necessary for 
complete precipitation, without producing a precipitate; nevertheless, 
polarisation phenomena, inasmuch as the rotation is decreased, show 
that some chemical change has taken place; moreover, such solutions 
gradually became turbid, but without the evolution of carbonic 
anhydride, and, in time, deposit a precipitate. Series of experiments 
were instituted to investigate this matter. In one series, 5 grams of 
tartrate was dissolved in 60 to 70 c.c. of water cooled to 20°, to which 
was added a weighed amount of sodium carbonate dissolved in a little 
water; the mixture was diluted to 100 c.c. at 20° and left for 24 hours ; 
with small amounts of carbonate, the precipitation was slow, but how- 
ever small the precipitate, the supernatant liquid was always clear. 
Analyses of the precipitates in this series showed a mean of 78°8 per 
cent. of antimony ; some of the results are as follows :-— 
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Sodium carbonate Percentage of potassium 


added. antimony tartrate 
Experiment. grams. left in solution. 
1 Ol 99°93 
4 0°7 56°76 
8 2°0 3°88 


0°7982 gram of sodium carbonate should be sufficient to precipitate 
the 5 grams of tartrate present ; the precipitation is evidently incom- 
plete, but, nevertheless, in this series the amount of antimony retained 
in solution diminishes regularly as the quantity of sodium carbonate 
added increases. Other series of experiments, some mixed at 100°, 
others also kept at 100° for an hour,show an accelerated, but still incom- 
plete precipitation ; in fact, after a certain point when about 2 grams 
of sodium carbonate is added, the antimony in solution, having 
reached a minimum, begins to increase ; this is still more evident when 
a greater dilution was employed. As the solution, then, lias not 
the optical properties of the tartrate, and as it is influenced by 
an excess of sodium carbonate, it is presumed that the antimony 
may be present as antimonite, which probably is formed before a 
maximum in the oxide is reached. No evolution of carbonic anhydr- 
ide took place in the cold or in the solutions simply mixed at 100°, 
but in the stronger solutions kept at 100° some carbonic an- 
hydride was evolved. It seems that complete precipitation is only 
possible at very low temperatures. D. A. L. 


Electrolysis of Metallic Phosphates in Acid Solution. By 
E. F. Smitu (Amer. Chem. J., 13, 206—209; compare Abstr., 1890, 
1028).—Cadmium from Manganese.—10 c.c. of cadmium sulphate solu- 
tion (= 0°2399 gram of cadmium), 10 c.c. of manganese sulphate solu- 
tion (= 0°1000 gram of manganese), 20 c.c. of disodium phosphate 
(sp. gr. 1:0358), 3 c.c. of phosphoric acid (sp. gr. 1°347), and 100 c.c. 
of water were electrolysed with a current liberating 10 c.c. of oxyhy- 
drogen gas per minute. In 12 hours, 0'2394 gram of cadmium was 
precipitated. In trial No. 2, 0°2400 gram. 

Platinwm.—0°2590 gram of ammonioplatinic chloride (= 0°1144 
gram of platinum); 30 c.c. of disodium phosphate; 5 c.c. of phos- 
phoric acid ; water to 150 c.c.; current = 0°8 c.c. of oxyhydrogen gas 
per minute for 10 hours ; weight of platinum deposited, 0°1140 gram. 

Palladium.—Palladium = 071825 gram; sodium diphosphate, 
20 c.c.; phosphoric acid, 5 c.c.; water, 125 ¢.c.; current = 0°7 c.c. 
of oxyhydrogen gas per minute; weight of palladium deposited, 
0°1817 gram. In second trial, 0°1830 gram. Palladium could not be 
separated from cadmium, zinc, and other metals. 

Gold.—0°1338 gram of gold ; 20 c.c. of disodium phosphate ; 3 c.c. of 
phosphoric acid; water to 160 c.c.; current, 0°8 c.c. of gas per minute. 
The deposit was made on copper and weighed 0°1335 gram. In second 
trial, 0°1339 gram. Gold could not be separated from cadmium, but 
easily from zinc. 

Gold from Zinc.—Gold, 0°1338 gram; zinc, 0'1500 gram ; disodium 
phosphate, 30 c.c.; phosphoric acid, 3 c.c.; water to 150 c.c.; current, 
0°6 c.c. of gas per minute; weight of gold deposited, 0°1338 gram. 
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Gold from Cobalt.—Conditions the same as those last mentioned, 
except for the presence of 0°2300 gram of cobalt; weight of gold 
deposited, 0°1338 gram. 

Several details as to the condition of the deposited metals are given 
in the original. A. G. B. 


Electrolytic Estimation of Rhodium. By A. Joty and E. 
Lem (Compt. rend., 112, 793—796).—Rhodium can be estimated 
with great accuracy by the electrolysis of solutions free from all 
other metals except the alkali metals. The solution of the chloride 
or double (sodium, potassium, or ammonium) chloride is slightly 
acidified and should not contain more than 4 grams of metal per 
litre. At the beginning, the liquid is heated to 50—60°, and a 
current of 0°5 ampére is used, but the operation is finished at the 
ordinary temperature with a current of 0'l ampére. The method is 
applicable to any rhodium compound that can be converted into the 
chloride or a double chloride. If the separation is required and not 
the estimation, a stronger current may be used; the metal is then 
more crystalline and less coherent. 

The metal can also be estimated in solutions of the sulphate, pro- 
vided that the liquid contains a considerable quantity of free acid 
and the deposition is very slow. 

Nitric acid, in quantity exceeding 20 per cent., prevents separation 
of the metal altogether, and with more than 10 per cent. deposition 
is very slow. In presence of oxalic acid, no rhodium separates at 


the cathode, but a dark-green peroxide separates at the anode. 
C. H. B. 


Volumetric Estimation of Volatile Hydrocarbons. By W. 
Hempet and L. M. Dennis (Ber., 24, 1162—1164).—The authors 
describe a method of estimating the volatile hydrocarbons in gas. 
Only 100 c.c. of gas is employed for the determination. The method 
is based on Bunsen’s, the hydrocarbons being absorbed by a small 
quantity of absolute alcohol. The gas is brought into an ordinary 
gas-burette and mixed with a small quantity of water saturated with 
gas. It is then transferred, by means of a capillary tube, to a gas 
pipette, containing 1 c.c. of absolute alcohol over mercury, and shaken 
three minutes. The alcohol must first be saturated with gas, to avoid 
any gas except the volatile hydrocarbons being absorbed. After 
shaking with alcohol, the gas is transferred back into the burette. 
To absorb alcohol vapours mixed with the gas, it is shaken in a 
pipette with 1 c.c. of water over mercury for three minutes and again 
transferred to the burette. The difference in volume gives the hydro- 
carbon vapours. The results are accurate. 

Since the volatile hydrocarbons are appreciably soluble in caustic 
soda, in ordinary gas analysis the percentage of carbonic anhydride is 
too high. This error is easily avoided in the above method by determin- 
ing the constituents in the following order: volatile hydrocarbons, 
carbonic anhydride, heavy hydrocarbons, oxygen, carbonic oxide, 
hydrogen, and marsh gas. E. C. R. 
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Gayon’s Aldehyde Reaction. By H. Bornrricser (Zeit. anal. 
Chem., 30, 208—209).—Gayon’s reagent is a solution of rosaniline 
decolorised by a little hydrochloric acid and much sodium hydrogen 
sulphite. Its indications are untrustworthy, since many oxidising 

nts restore its red colour in the same way as aldehyde does. On 
the other hand, acetal destroys the rosaniline-red, and would there- 
fore mask the aldehyde reaction. The reducing action of aldehyde 
on ammoniacal silver solution, and on ammoniacal permanganate, 
are the only certain tests at present known, but they both require 
the presence of a moderately large amount of aldehyde. 

M. J. S. 


Estimation of Acetone in Denaturised Alcohol. By L. 
Vicnon (Compt. rend., 112, 873—875).—When iodine and sodium 
hydroxide act on acetone in presence of water, there are always two 
distinct reactions taking place simultaneously: (a) COMe, + 31, + 
4NaOH = AcONa + CHI; + 3Nal + 3H,0, and (b) 31, + 6NaOH 
= 5Nal + NalO, + 3H,0, the one or the other predominating 
according to the conditions. 

In presence of excess of methy] alcohol, the proportion of acetone 
amounting to 20 or 25 per cent., 13°7 atoms of iodine are required 
for the complete conversion of 1 mol. of acetone into iodoform, or 
1 part of acetone requires 30 parts of iodine. 

Ethyl alcohol alone yields no iodoform, but it greatly retards the 
conversion of acetone into iodoform, and tends to make the reaction 
(b) predominant. A mixture of acetone and water which yielded 
iodoform corresponding to 55°34 per cent. of acetone gave only 28°54 
after dilution with an equal volume of ethyl alcohol, other conditions 
remaining the same. Aldehyde, on the other hand, promotes the 
formation of iodoform, and the preceding mixture, when an equal 
volume of aldehyde had been added, gave iodoform amountiug to 
95°93 per cent. of acetone. 

It follows that in the estimation of acetone in denaturised alcohol 
by conversion into iodoform, a large excess of iodine must be used. 
5 c.c. of the alcohol, after removal of the aldehyde by Bardy’s 
method, is diluted to 250 c.c. with distilled water, and 5 c.c. of the 
solution (= 0°1 c.c. of the original alcohol) is mixed with 10 c.c. of 
binormal soda and 5 c.c. of binormal iodine. A second estimation is 
made with the same quantity of alcohol, but double the quantities of 
iodine and soda, and it is only when both experiments give the same 
result that the determination can be regarded as satisfactory. 

C. H. B. 

Use of Phenylhydrazine for the Estimation of Sugars. By 
Maquenne (Compt. rend., 112, 799—802).—The weight of the osazones 
precipitated when different reducing sugars are heated for the same 
time with the same weight of phenylhydrazine varies considerably 
with the nature of the sugar, but remains constant for the same 
sugar so long as the conditions are precisely the same. The follow- 
ing results were obtained by heating for an hour at 100° 1 gram of 
each sugar with 100 c.c. of water, and 5 c.c. of a solution containing 
400 grams of phenylhydrazine and 400 grams of glacial acetic acid 
per litre; after cooling, the precipitate was collected, washed with 


1143 


ANALYTICAL CHEMISTRY. 


100 c.c. of water, and dried at 110° :—Sorbinose, 0°82; levulose, 0°70 ; 
xylose, 0°40; glucose (anhyd.), 0°32; arabinose, 0°27; galactose, 0°23 ; 
rhamnose, 0°15; lactose, 0°11; maltose,.0°1l1. With more dilute 
solutions, the relative differences remain practically the same, but 
levulose tends to approach sorbinose. It is noteworthy that sorbinose 
and levulose yield a much greater quantity of osazone in a given time 
than any other sugars, and these are the only two isomerides or 
homologues of glucose that have a ketonic function. The two are 
readily distinguished, since the glucosazone forms easily recognisable 
needles, whilst sorbinosazone never forms distinct crystals. Glucosa- 
zone and galactosazone, which both crystallise well and melt at prac- 
tically the same temperature, can be distinguished by their rate of 
formation. It is also noteworthy that the reducing saccharoses give 
less osazone than the non-hydrolysable sugars, and therefore less than 
the products of their own inversion. 

A comparison of the weight of osazone obtained from the prod ucts 
of inversion of polyglucoses with the weight obtained from a known 
mixture of glucoses affords valuable help in determining the 
products of inversion of the polyglucoses. The following results were 
obtained with 1 gram of sugar completely inverted by dilute sulph- 
uric acid, dissolved in-100 c.c. of water and mixed with 2 grams of 
phenylhydrazine, 2 grams of glacial acetic acid, and 5 grams of sodium 
acetate ; in each case the result is compared with that obtained with 
artificial mixtures of corresponding quantities of glucoses :— 


Weight of 
osazone, 
Ordinary saccharose .........eeeese008 0°71 
Glucose and levulose (0°526 gram each). 0°73 
BERMOGD, 66 oss scdseseveccec’ ‘oeesscoes 0°55 
Glucose (1°052 gram) ...........5-06- 0°58 
Raffinose (cryst.) ........seeeseeeeees 0°48 
Levulose, glucose, and galactose (0°303 
GRE GR nc cconcccccscccececoscss 0°53 
ee 0°38 


Glucose and galactose (0°5 gram each).. 0°39 


The weight of osazone is always slightly lower in the case of 
the products of inversion, because of the destructive action of the 
acid. This error can be compensated by diluting the solutions until 
equal volumes have the same reducing power. In this way it was 
found that the product of the inversion of melezitose gives the same 
weight of osazone as a solution of glucose of equal reducing power, 


and therefore glucose is the sole product of the inversion of melezi- 
tose. _C. H. B. 


Saponification by means of Sodium Ethoxide. By A. Kosse. 
and M. Kriicer (Zeit. physiol. Chem., 15, 321—330).—The method 
of saponification introduced by Kossel and Obermiiller (Abstr., 1890, 
1474) is shown to be applicable to the analysis of butter and suet. 
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Practically identical results were obtained, whether the analysis was 
‘ performed by the new method or by the alcoholic potassium hydroxide 
method. 

In the saponification of cetyl palmitate by the new method, one 
product is sodium palmitate, the other is cetyl alcohol. In the 
saponification of pheny! salicylate (salol), one product is ethyl salicy]- 
ate. In the saponification of salol by sodium amyloxide, one product 
is amyl salicylate. The bearing of these facts on observations of 
Claisen (Ber., 20, 646) is pointed out. W. D. 4H. 


Saponification of Tallow. By H. N. Warren (Chem. News, 63, 
143).—Complete saponification is effected by boiling the fat, in a 
copper pan, with a solution of equal parts of sodium and potassium 
hydroxides for about 10 minutes. The fatty acids are liberated with 
dilute sulphuric acid, washed, dried by blowing air through the 


molten acids, and the solidifying point taken in the usual manner. 
D. A. L. 


Estimation of Grease. By W.L. Gavp and S. Lezs (Chem. News, 
63, 86).—In order to break the fall of the reflux ether and prevent 
its washing solid material into the flask below, when extracting light 
or finely pulverised matter in a Soxhlet apparatus, it is proposed to 
furnish the extraction tube with an annular projection inside (above 
the substance), upon which is placed an inverted glass cup, provided 
with a short stem to facilitate removal and with channels in its 
periphery, through which the reflux ether passes and flows quietly 
down the sides of the extraction tube, without disturbing the material 
in the filter. D. A. L. 


The Analysis of Oléin. By A. Kérner (Chem. Centr., 1891, i, 
218—219; from Deut. Chem. Zeit., 5, 402).—The separation of the 
unsaponifiable portion of olein is effected by the author as follows :— 
3—4 grams of olein is saponified with a slight excess of », or 4 N. 
alcoholic potash, ‘mixed with a considerable quantity of ignited sand, 
— to dryness, and the residue extracted in a 300—400 c.c. 

with 150 c.c. of hot ether, with addition of some alcohol. 

To this solution is added an ethereal solution of mercuric chloride 
(2°42 parts of mercuric chloride to 1 part of potassium hydroxide 
employed) with addition of alcohol. The mercuric salts of the fatty 
acids separate as a voluminous precipitate, which is allowed to subside, 
the clear solution filtered off, the precipitate washed with ether, and 
the ether distilled from the filtrate until this measures about 30 c.c. 
This residual solution is brought to dryness in a porcelain dish, the 
residue extracted four or five times with 10 c.c. of light petroleum 
(boiling point below 50°), and the petroleum evaporated off again and 
the residue weighed. J. W. L. 


General and Physical Chemistry. 


Rotatory Dispersion of Tartrates. By G. Kiimmen (Ann. Phys. 
Chem., [2], 43, 509 —515).—The optical rotation of solutions of the 
normal tartrates of potassium, sodium, lithinm, and ammonium, and 
of certain of their double salts, was determined for the Fraunhofer 
lines C, D, b, F, and G. The solutions taken were all of normal con- 
centration, and the temperature of the observations was 15°. The 
dispersion was found-to be the same for all the salts examined. Ob- 
servations with solutions of different concentrations showed that the 
rotation is proportional to the concentration. Solutions of the acid 
tartrates of sodium and lithium were also examined, but in this case 
the concentration was only half that of the solutions used in the pre- 
vious experiments. owing to the sparing solubility of these salts. The 
acid salts differ wholly in their behaviour from the normal salts, and 
the results are such as to justify the assumption that in aqueous 
solution these salts are decomposed into free acid and normal salt. 
On the above assumption, a calculation of the optical rotations of the 
solutions of the acid salts gave numbers in close agreement with 
those observed. H. C. 


Sensitisers for Rays of Low Refrangibility. By G. Hiaas 
(Proc. Roy. Soc., 49, 345—346).—Directions are given for preparing 
solutions of the hydrogen sulphite compounds of alizarin-blue S and 
of coerulin, to be used as sensitisers. The actinic curves for the two 
substances are almost identical. Whilst possessing, in a high degree, 
sensitising properties for rays throughout the region comprised 
between 6200 and 8000, they do not lower the sensitiveness to the 
violet and ultra-violet. Numerous lines in the spectrum have been 
depicted which previously were not known to exist. J. W. 


Is Chemical Action affected by Magnetism? By M. Lozp 
(Amer. Chem. J., 13, 145—153).—The close relationship between 
electricity and chemical affinity on the one hand, and that between 
electricity and magnetism on the other, have naturally raised the 
question whether any relation can be traced between affinity and 
magnetism. All experiments hitherto made have failed to answer 
this question, as certain non-chemical phenomena have always been 
introduced, due either to the inequalities in the magnetic field or to 
the physical heterogeneity of the reacting system, or to both of these 
causes at once, whereas the conditions to be realised are that the 
system remains homogeneous throughout, and the field of stress alsu 
practically homogeneous. Such conditions can be realised by observ- 
ing the speed of some reaction which does not involve solids, in the 
presence of a magnet, and again, when there is no magnetic effect, 
provided the magnetic properties of the system could be altered by 
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the reaction. We might then expect that a reaction which made a 
system more or less amenable to magnetic action, might show evi- 
dence of acceleration or retardation by the magnetic force. Wiede- 
mann has shown that in the ordinary form of reaction between salte, 
involving merely a double decomposition, the total magnetism of the 
system remains unaltered, but there is a marked change when the 
constitution of one of the ingredients is altered ; the atomic magnetism 
of trivalent iron is 25 per cent. greater than that of the same element 
in the ferrous state. The author has, therefore, studied the effect of 
magnetism on the speed of oxidation and reduction of iron salts in 
solution by reagents which showed but a feeble magnetism by them- 
selves. ‘T'wo reactions were selected, namely, the oxidation of ferrous 
sulphate by potassium chlorate, and the reduction of ferric chloride 
by hydriodic acid. The results were negative and lead to the con- 
clusion that no relation exists between magnetism and chemical 


affinity. H. C. 


Method of Standardising Platinum Thermometers with 
reference to the Boiling Point of Sulphur. By H. L. Cattenpar 
and E. H. Grirrirus (Proc. Roy. Soc., 49, 56—60).—Callendar 
(Phil. Trans., 1887, A, 161) has shown that the difference between the 
readings of an air thermometer and a platinum resistance thermo- 
meter between 0° and 700° is closely represented by the formula 
é{(t/100)" — t/100}, é being a constant for each particular wire. 
The present paper shows how to find é6 by a single observation at a 
temperature other than 0° and 100°. The authors choose the boiling 
point of sulphur for this standard temperature ; this was carefully 
ascertained by means of an air thermometer protected from radiation 
by two coaxial tubes, the inner one of metal, the outer of glass. The 
boiling point was found to be 444°53°, probably correct to a tenth of 
a degree. To obtain the constant, the boiling point with the platinum 
thermometer is found, and the difference between it and the above 
number equated to the expression containing 6. 

A list of various corrected melting and boiling points obtained with 
different platinum thermometers is appended, the agreement being 
good. 


Determination of the Boiling Point with Small Quantities 
of Material. By H.C. Joxrs (Ber., 24, 2251).—The author draws 
attention to the fact that some time ago (Trans., 1878, 175) he de- 
scribed a form of apparatus essentially identical with that recently 
described by Schleiermacher (this vol., p. 873) for determining the 
boiling point with small quantities of material. F. S. K. 


Hydrogenation of Closed Chains. By F. Sronmann and C. 
Kueser (J. pr. Chem. [2], 43, 538—544).—The authors have deter- 
mined the following thermochemical data since their last communica- 
tion (this vol., p. 376) :— , 
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Heat of Heat of 
combustion. formation, 
Cal. Cal. 
A..;-dihydroterephthalic acid.. 845-4 182°6 
Dihydrophthalic acid ........ 843°1 184-9 
4.-tetrahydrophthalic acid.... 881°6 215°4 
Fumaroid _hexahydromellitic 
BO . ccs cccdccccesoocses 923°9 618°1 


The heat of combustion of mellitic acid is 788°2 Cal. (Abstr., 1889, 
1096). It has been shown (this vol., p. 376) that the heat of com- 
bustion of a hexahydro-compound of a benzene-ring derivative is 
generally 68:7 + 2 x 45°3 Cal. higher than that of the benzene-ring 
compound, and by this rule the heat of combustion of hexahydro- 
mellitic acid shonld be 788°2 + 159°3 = 947°5 Cal., and not 923°9 Cal. 
From this it would appear that an excess of energy is stored up in 
mellitic acid so that less energy is brought into play in its conversion 
into the hexahydro-compoond than is necessary in other cases. 

A list is given to demonstrate the agreement between the hvdro- 
genated compounds of the terephthalic series and those of the phthali : 
series. 

The thermal value for the splitting up of the henzene-ring into an 
open chain has already been given as 548 Cal. for every 2 atoms of 
hydrogen added (lc. cit.) ; this is nearly true in the case of hexa- 
hydromellitic acid, for which the numbers vary from 51°5 to 55°0 for 
two atoms of hydrogen. A. G. B. 


Determination of the Specific Gravity of Viscid Substances. 
By J. W. Briiut (Ber., 24, 2455—2457).—The author is of opinion 
that the apparatus described by Scheibler for the determination of 
the specific gravity of viscid substances (this vol., p. 520) is valueless 
for exect work with small quantities, since it is open to the same ob- 
jections as the specific gravity bottle supplied with a capillary bored 
stopper. W. P. W. 


Diffusion of Ammonia through Water and through Alcohol. 
By J. Miitier (Ana. Phys. Chem. | 2), 43, 554—567).—The volume 
of ammonia absorbed by a given quantity of water in equal periods 
of time continually decreases until at length the amount becomes 
stationary. When this condition is reached, the amount of gas which 
diffuses through the liquid in a given time is directly proportional to 
the area, and inversely proportional to the length of the liquid 
column. The volume in cubic centimeters, which will diffuse through 
a column of 1 cm. length and 1 c.c. area in one minute under a 
pressure of 1 cm. of m>rcury, may be termed the diffusion constant. 
The change of this constant with the temperature is similar to that 
of the absorption coefficient of the gas by water, and the diffusion 
constant is therefore proportional to the absorption coefficient. Between 
0° and 40° the diffusion constant seems to be proportional to the 
absolute temperature. | 

With: ammonia and alc»hol similar results to those given above 
4h2 
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were obtained. The proportionality between the diffusion constants 
and the absorption coefficients appears to be general. This is 
seen from the fact that at 20° the diffusion constants for water and 
alcohol are 0°093 and 0°047, and the absorption coefficients for the 
same temperature are 690 and 340. H. Cc. 


Objections raised against the Hypothesis of Electrolytic 
Dissociation. By S. Akrawnivs (Ber., 24, 2255—2264).—The 
author criticises the observations of Traube on the freezing points of 
dilxte solutions of cane sugar (this vel., p. 874), and shows that his 
results are not in agreement with those of Raoult, Tammann, or 
Pickering. Traube gives a value for the molecular reduction in 
very dilute cane-sugar solutions of 36°8, but that which the author 
deduces from his own and Tammann’s observations is only 19:5. 
This would contradict Traube’s conclusion that non-electrolytes, 
such as cane-sugar, behave abnormally in very dilute solutions, and 
give values for the molecular reduction, which are similar to those 
obtained for non-electrolytes. The above conclusion is also con- 
tradicted by Pickering’s observations on the behaviour of non- 
electrolytes in very dilute solutions, as the seven substances which 
he examined gave practically normal results for the molecular 
reduction. The author finds nothing in Pickering’s recent results 
on the freezing points of mixed solutions which is opposed to the 
dissociation hypothesis. 


Distribution of a Substance between Two Solvents, &c. 
By W. Nernst (Zeit. physikal. Chem., 8, 110—139).—This paper con- 
tains a theoretical and experimental investigation of the distribution 
of a substance between two solvents, which are either immiscible or 
only partially miscible, on the basis of the osmotic pressure and 
electrolytic dissociation theories. The case of the vapour pressure 
and boiling point of dilute solutions of volatile substances is also 
considered. 

The agreement between calculated and observed values is satis- 
factory, and the author shows that valuable information regarding 
the molecular weights of substances in solution may be obtained 
in this way when other methods are inapplicable. J. W. 


Relation between Affinity and Partition Coefficients in 
Immiscible Solvents. By P. Auticu (Zeit. physikal. Chem., 8, 
105—109).—Substances which do not act chemically on each other 
are distributed each in a constant ratio between two solvents which 
are themselves immiscible. The author puts the question :—What 
happens if four substances which are in chemical equilibrium (for 
example, two acids and their salts with the same base) are distributed 
between two immiscible solvents? Here there are two sorts of forces 
which determine the final equilibrium, namely, chemical and physical. 
Various cases are discussed, and the author concludes that there 
must exist some ascertainable relations between the physical and 
chemical forces at work if the second principle of thermodynamics 


is to be upheld. J. W. 
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Affinity Coefficients of Bases. By E. Letimann and H. Gross 
(Annalen, 263, 286—299).—The authors have made a further series 
of determinations of the affinity coefficients of bases, employing the 
method previously described (this vol., p. 638). The values of « in 
the case of a- and f-naphthylamine were found to be 0°03384 and 
002593 respectively ; in the case of metachloraniline « = 0°05112, 
and in the case of tetrahydroquinoline « = 001533. These values are 
the average result of concordant experiments made with solutions of 
different concentrations. 

In all the experiments carried out up to this point, Guldberg and 
Waage’s law has been found to hold good, but in the case of ortho- 
and para-amidobenzoic acid, metanitraniline, and thiohydantoin, the 
value of « in dilute solutions of the hydrochloride of the base 
varies greatly with the concentration, diminishing as the solution 
becomes more dilute; when, however, sufficiently concentrated solu- 
tions are employed, the value of « remains constant. The behaviour 
of paramidobenzoic acid may be quoted as an example :—When a 
dilute solution, containing only 216°4 milligrams of the hydrochloride 
per litre, is employed, the value of « is found to be 005965, but when 
the solution contains only 86°55 milligrams this value falls to 0°04284. ; 
when, on the other hand, a concentrated solution, containing 2769 
milligrams of the hydrochloride, is used, the value of « is 0°08495, 
and even on diluting the solution until it contains only 692°4 milli- 
grams, the observed value remains 0°08947. The explanation of this 
phenomenon is probably to be sought for in some change in the con- 
figuration of the molecule brought about by an alteration in the 
degree of concentration of the solution. 

Up to the present time the symbol « has been used to denote the 
affinity of “‘ butter-yellow ” for hydrochloric acid, compared with that 
of a given base for this acid ; in future « will be employed to denote 
the reciprocal of this number, so that its value will increase, instead 
of decrease, as the affinity of the base increases. The affinity coetti- 
cient of aniline will be taken as unity, as it is one of the commonest 
organic bases, the hydrochloride of which is easily obtained in a pure 
condition ; this coefficient, in accordance with the above statement, 
is the ratio between the number of molecules of hydrochloric acid in 
combination with the aniline and the number of molecules of hydro- 
chloric acid in combination with the “ butter-yellow,” in a solution 
formed by dissolving equivalent quantities of the three substances 
under the conditions already described. F. 8. K. 


Velocity of Reaction between Metals and Halogens. By A. 
Scutxarerr (Zeit. physikal. Chem., 8, 76--82).—Thin plates of the 
metal, 20 mm. by 40 mm., were rolled into a little cylinder, dipped 
into strong hydrochloric acid, and then washed with water. Thus 
prepared, they were dipped into a solution of the halogen, and 
left there for 15 minutes, the vessel being occasionally shaken. 
The halogens were dissolved in 1/50-normal solutions of the corre- 
sponding compounds with potassium. Before and after the experi- 
ment the solutions were titrated with thiosulphate solution, the 
dimination of the titre measuring the extent to which the reaction 
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had taken place in the given time. A constant was calculated from 
Guldberg’s formula, k ne 5 ee, where C, and C, are the con- 
centrations, and T the time in minutes. This formula was found to 
be not quite applicable, the constant usually changing somewhat with 
the initial concentration. The quantities of halogen reacting during 
a given time in equally strong solutions on equal surfaces of most 
(probably all) metals are equal; or, in other words, the quantities of 
metal reacting in a given time at equal or equivalent concentrations, 
are proportional to the atomic weight of the metal, and inversely 
proportional to its valency in the compound formed. 
The metals examined were zinc, aluminium, iron, copper, and tin. 


J. W. 


Reaction between Ferric Salts and Soluble Thiocyanates. 
By G. Maenanini (Zeit. physikal. Chem., 8, 1—5).—Gladstone observed 
that the colour of an aqueous solution containing ferric chloride and 
potassium thiocyanate became more intense when excess of either of 
the salts was added. ‘This points to the existence of a balanced 
action between the substance, and the author has made spectrophoto- 
metric observations with a view to settle the question. According to 
Guldberg and Waage’s law, solutions should have the same coefficient 
of extinction when they contain in equal volumes p equivalents of 
the one salt and q equivalents of the other, no matter whether p refers 
to KCNS or to FeC\|;, provided that there is a balanced action. The 
author finds this to be the case, and also that the quantity of ferric 
thiocyanate formed isa regular function of the quantities of potassium 
thiocyanate and of ferric chloride dissolved in a given volume. He 
therefore assumes the action to be FeCl; + 3KCNS => Fe(CNS); + 
3KCl. 

Kriiss and Moraht found that the maximum of extinction took 
place when the salts were present in the proportion of FeC), to 
12KCNS, and concluded that a stable double salt, Fe(CNS);,9KCNS, 
was formed in the solution. The author could not confirm this 


observation. J. W. 


The Dead-space in Chemical Reactions. By Liesreicu (Zeit. 
physikal. Chem., 8, 83—104).—In a previous paper (Abstr., 1890, 1207), 
the author considered the shape of the dead-space formed in the 
reaction between chloral and sodium carbonate, and in that between 
iodic and sulphurous acids ; and concluded that the physical character 
of the liquid immediately adjoining the containing walls and the free 
surface, was in such a degree different from that of the other parts of 
the liquid as to offer a certain degree of resistance to any chemical 
action taking place within it. He now proceeds to show, by means of 
various experiments, that there is a special resisting power near the 
surface of liquids. Cartesian divers were sunk to a considerable 
distance below the surface of a vessel containing water, &c. The 
additional pressure necessary to effect this being then suddenly 
removed, the diver rose, but could not penetrate the superficial 
layer, rebounding from it as from a solid wall. 
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Experiments were also made on the convection of liquids. Solu- 
tions of gl\cerol were employed, a light solution (coloured with 
azorubin) being allowed to ascend in a heavier. Vessels of various 
forms were employed, but it always appeared that the coloured liquid 
never reached the free surface, nor the walls in any capillary space 
unless there was subsequent diffusion. 

The author replies to several criticisms on his views, and rejects the 
explanation given by Budde (this vol., p. 975) that the dead-space in 
the chloroform reaction is due to superficial evaporation and a 

Autocatalysis. By W. Ostwatp (Chem. Centr., 1891, i, 486; from 
Abhdl. math.-phys. Klasse K. Sachs. Ges. Wiss., 1890, 189—192).— 
The conversion into lactones by elimination of water to which 
hydroxy acids are subject in aqueous solution in presence of another 
acid, occurs in the case of y-hydroxyvaleric acid, when merely dis- 
solved in water; this is explained by the author on the assumption 
that the acid is in part dissociated, and that the free hydrogen ions 
act catalytically. The presence of a salt of the acid, for instance the 
sodium salt, in the solution, retards the formation of the lactone very 
considerably, and the amount of free acid in the solution, as deter- 
mined allalimetrically, remains constant for days together. The 
author considers that this fact supports the above assumption, there 
being fewer free hydrogen ions present. J. W. L. 


Isomorphism. By J. W. Retaers (Zeit. physikal. Chem., 8,6—75). 
-——The method adopted by the author for the detection of isomorphism 
in the experiments of which an account is here given, was the inves- 
tigation of the colour of the crystals obtained when a coloured and a 
colourless salt were allowed to crystallise simultaneously from solu- 
tion. Two salts, say potassium perchlorate and potassium perman- 
ganate, were dissolved in water, and a drop of each of the warm 
solutions brought on to a microscopic slide. The drops were either 
mixed, or connected by a narrow streak of liquid so that slow 
diffusion might take place. 

If the salts, like those mentioned, are isomorphous, then crystals 
of all depths of colour are obtained ; sometimes one crystal even may 
be of different depths at the two ends, with all intermediate shades 
between. If the two salts are not isomorphous (for example, potassium 
chloride and potassium permanganate), the crystals which separate 
show no transition, but are either colourless or dark-red (black). The 
thickness of the crystals is always very nearly the same, so that no 
disturbance is to be feared from this cause. If good results are to be 
obtained, the colour of one of the substances must be very intense; 
the blue copper salts can only be of service when the crystals formed 
are very thick. 

By means of the above method, taken in conjunction with the usual 
crystallographic and optical examination of the salts, the author has 
studied the series M'R"Q,, using permanganates as the coloured salts, 
and M,' R"'O,, the manganates being the standard crystals. He adopts 
as axiom: things that are isomorphous with the same thing are 
isomorphous with each other. 
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KMnOQ,, (NH,)C1IO,, KClO, RbClO,, CsClO, are isomorphons. 
LiCl0,,3H,0 and LiMnO,,3H,O0 form mixed crystals; NaClO,,3H,O 
and NaMnO,,3H,0 were too deliquescent for examination. AgClO, 
crystals were coloured by an unstable rhombic modification of 
AgMnO,; the mixed crystals are strongly pleochroic, changing from 
blue-green to ruby-red with a rotating nicol. Periodates were not 
thoroughly examined. The author made several attempts to obtain 
perbromates, but failed. 

Mixed crystals containing potassium manganate keep their blue- 
green colour for weeks. Ammonium salts cannot be investigated 
along with manganates, as they at once change the green colour to 
blood-red. When potassium salts are being studied, the addition of 
caustic potash produces very sharply-defined crystals. 

K,SO,, (NH,).S0O,, Rb.SO,, Cs.S80,, TLSO,, K,SeO,, Rb.SeO,, 
Cs,SeQ,, TlSeO, K,CrO,, Rb,CrO,, Cs,CrO, K,MnQ,, Rb,Mn0O,, 
Cs,Mn0O, are all isomorphous, forming rhombic (pseudo-hexagonal) 
prisms and pyramids. (NH,),SeO, forms monoclinic plates. 
(NH,).CrO, and Ti,CrO, are very slightly soluble; the former has 
probably an isodimorphous relationship with K,CrO, Na,SO,, 
Ag,SO,, Na,SeOQ,, Ag,SeO, are isomorphous,—rhombic pyramids, 
strongly birefringent. Ag,CrO,, Na,CrO,, and Na,MnQ, are prob- 
ably isomorphous. So are the anbydrous sulphate, chromate, and 
selenate of lithium; the manganate does not exist. Manganese 
dioxide is not attacked by fused lithium carbonate. 

The double salts in the above groups were also studied to some 
extent. KLiSO, and KLiSeQ, are not isomorphous, but morpho- 
tropic. 

The author succeeded in showing that K,WO, and K,MoQ, are 
isomorphous with K,MnQ,. Between sulphates and selenates there is 
mostly direct isomorphism; between sulphates and chromates isodi- 
morphism often occurs, and between sulphates and molybdates or 
tungstates it is the rule. K,UQ, could not be prepared. 

The author failed to prepare an anhydrous salt, K,TeQ, iso- 
morphous with K.SO,, &c. The only examples of isomorphism 
between tellurium and sulphur being in the tellurides and sulphides of 
silver and lead, he is inclined to assert that the two elements are 
not isomorphous, and would suggest placing tellurium (at. wt. = 
128) in the eighth periodic group along with ruthenium and osmium, 
to which it exhibits certain analogies. J. W. 


Vacuum Desiccator arranged for Evaporation at any desired 
Temperature. By J. W. Brinn (Ber, 24, 2457—2459).—Feeling 
the want of an apparatus in which a dissolved substance, especially 
one prone to decompose in solution and at higher temperatures, can 
be rapidly freed from the solvent and crystallised, the author has 
devised a vacuum desiccator in which evaporation can be carried on 
at any desired temperature. The plate of an air-pump is provided 
with two holes in addition to the one through which the bell-jar is 
exhausted. Through these holes pass two brass tubes about 12 cm. long 
and 1 cm. in diameter, which stand about 7—8 cm. above the plate, 
and are fixed airtight by means of cacutchouc washers and brass nuts. 
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The tubes are soldered above the plate to a circular box about 15 cm. 
in diameter and 1 cm. high, made of copper plate 2 mm. thick, and 
provided with internal supports to prevent bulging when the bell-jar 
is exhausted. The circular box serves to support the vessel contain- 
ing the solution to be evaporated, and is heated by steam, hot air, or 
other vapours led through the brass tubes. W. P. W. 


Inorganic Chemistry. 


Slow Combustion of Gaseous Mixtures. By A. Krause and 
V. Meyer (Annalen, 264, 85—116).—Wheu moist electrolytic gas is 
heated at 305° in glass vessels over mercury for 1—2 weeks, combina- 
tion takes place between the oxygen and hydrogen, and only a very 
small volume of gas remains; in absence of mercury, combination 
takes place only very slowly at 305°, and at 448° the diminution of 
volume is very small, but at 518° a considerable quantity uf water is 
produced. The thin glass bulbs provided with lateral capillary tubes, 
which were employed in most of these experiments, can be sealed 
without danger of explosion if a little air is permitted to enter the 
point of the capillary, but even traces of air or other impurities have 
such a great influence on the reaction that the results are very 
variable, and, consequently, the relation between the time and tle 
amount of combination could not be determined. 

The temperature of explosion of electrolytic gas, and that of a 
mixture of oxygen and carbonic oxide in theoretical quantities, lies 
between 518° and 606° when thin, sealed glass vessels are em- 
ployed. 

A number of experiments were made in order to try and determine 
the rate of combination of oxygen and hydrogen under certain condi- 
tions. For this purpose, electrolytic gas, generated by the electro- 
lysis of hot water, and consequently free from ozone and hydrogen per- 
oxide, was passed for many days throngh a series of bulbs, fused 
together by means of very small capillary tubes. The apparatus was 
very carefully cleaned, the gas was dried with concentrated sulpburic 
acid, and indiarubber, cork, and all organic substances were curefully 
excluded ; in some of the experiments, the bulbs were heated at a 
faintly, dull-red heat, aud the pure electrolytic gas passed for eight 
days. The bulbs were then sealed before the blowpipe, and heated in 
the vapour of sulphur or of phosphorus pentasulphide (b. p. 618°) 
under the same conditions. In spite of all precautions, the results 
of the experiments were very variable, and no relation between time 
and amount of combination could be determined; it would seem, 
therefore, that the glass surface, even when most carefully cleaned, has 
a modifying but variable action on the electro'ytic gas, and that this 
action is sufficiently different, even in the case of two exactly similar 
bulbs, to cause great irregularities in the experiments. 

Bulbs containing pure dry, or moist, electrolytic gas can be sealed 
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without danger when the capillary tube is sufficiently fine ({ to $ mm. 
in internal and 4 mm. in external diameter) ; in the case of the moist 
gas, a small flame can be observed running along the capillary, when 
the tube is being sealed, but it goes out before reaching the bulb; no 
flame is seen in the case of the dry gas, the volume of which under- 
goes no appreciable diminution by combination taking place. 

The electrolytic gas employed in the above experiments was 
found on careful examination to be free from any appreciable quantity 
of air. F. S. h. 


Atomic Weight of Oxygen. By E. H. Keiser (Amer. Chem. 
J., 13, 253-—256).—The method described involves the complete 
synthesis of water, that is, the determination of the weight of water 
resulting from the combination of known weights of bydrogen and 
oxygen. Pure hydrogen is passed into a weighed exhausted vessel con- 
taining spongy palladium, the increase in weight after a second exhaus- 
tion giving the amount occluded. An excess of pare oxygen is then 
admitted, and combination takes place at the ordinary temperature 
under the influence of the palladium. The whole amount of oxygen 
having been determined by a third weighing, the excess, together 
with the synthetised water, is exhausted from the vessel, the water 
being collected in a phosphorus pentoxide tube; the decrease in 
weight of the vessel and tube corresponds to the oxygen removed, 
whilst the increase in that of the tube gives the amount of water 
formed. Trial determinations have given good results. 

The author replies to the criticism of Noyes (J. Anal. Chem., 5, 


36; Ber., 24, 23). Jv. W. 


Atomic Weight of Oxygen. By W. A. Noyves (Amer. Chem. J., 
13, 354—355 ; compare Abstr., 1890, 1370; 1891, 523).—A rejoinder 
to the remarks of Keiser (preceding abstract). 

Jn. W. 


Reaction between Hydrogen Arsenide and Silver Nitrate. 
By L. Marcntewski (Ber., 24, 2269—2271).—The products of the 

action of hydrogen arsenide on a solution of silver nitrate, according 
to Laissaique (Journ. Chem. Med., 16, 685), are free nitric acid, silver, 
and arsenious anhydride. In order to test the truth of this statement 
the author has determined the strength of nitrie acid necessary to 
dissolve finely-divided silver. The nitric acid was freed from nitrous 
acid by a current of carbon dioxide. The finely-divided silver was 
then treated in the cold with the pure acid; the mixture filtered and 
the filtrate tested for silver nitrate and nitrite. The results show 
that 0°4 per cent. of nitric acid is sufficient to attack the silver, and 
that with a solution containing 0°7 per cent. a considerable quantity 
is dissolved. The author also shows that pure dilute nitric acid, when 
treated with decinormal arsenious acid, is converted into nitrous acid, 
and that nitric acid containing a trace of nitrous acid dissolves silver 
much more readily than the pure acid. 

The above results show that the action of hydrogen arsenide on a 
solution of silver nitrate cannot take plave as stated by Laissaique, 
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for the precipitated silver would be redissolved by the nitric and 
nitrous acids formed at the same time. ° E. C. R. 


Action of Light on Silver Chloride. By R. Hitcucock (Amer. 
Chem. J., 13, 273—277).—A continuation of previous work (Abstr., 
1890, 213). Slips of microscopic cover glass couted with a thin 
layer of the chloride were expused to direct sunlight for about four 
months, and weighed from time to time. The loss of chlorine was 
greater than in the former experiments, and varied from 0°0821 to 
0:0929 gram per gram of silver chloride. Probably even then the 
decomposition was not complete. On digestion with dilute nitric 
acid, the product gave up a quantity of silver equivalent to the amount 
of chlorine liberated ; hence it would seem that the action of light 
merely separates the chlorine from the silver. Jn. W. 


Preparation of Crystalline Barium and Calcium Fluorides. 
By H. Motssan (Bull. Soc. Chim. {3}, 5, 152).—Calcium chloride solu- 
tion (10 per cent.) is added to a boiling solution of potassium fluoride 
(0°5 per cent.) in a platinum capsule, and the mixture is boiled 
for 30 minutes; the collected precipitate is washed, dried, and 
calcined ; the microscopic crystals thus obtained are transparent and 
correspond with the formula CaF,. Microscopic crystals of barium 
flnoride are obtained when solutions of barium chloride (3 6 per cent.) 
and potassium fluoride (1 per cent.) are similarly treated. 

T. G.N. 


Reduction of Oxides by Magnesium. By C. Winker (Ber., 
24, 1966—1984).—In his last communication the author was inclined 
to regard lanthanum as a member of the fourth group in the periodic 
system, since it forms a hydride and thus resembles the majurity of 
the elements in that group (this vol., p. 802), but this view is now 
abandoned in consequence of Brauner’s determination of the atomic 
weight of the element (this vol., p. 881). The present paper deals 
with the preparation of hydrides of elements in the second and third 
groups of the periodic system by reduction of their oxides by mag- 
nesium in an atmosphere of hydrogen. The method is inapplicable 
in the case of lithium, sodium, potassium, and rubidium hydroxides 
or carbonates, since any hydrides formed would be decomposed at the 
temperature of the reaction—the kuown hydrides of sodium and 
potassium being dissociated at moderately high temperatures. Re- 
duction of cesium hydroxide and carbonate gave no evidence of the 
formation of a hydride. 

Beryllium.—When beryllium oxide (1 mol. prop.) was heated with 
magnesium (1 at. prop.) in a current of hydrogen for four hours 
at a red heat, a slow absorption of the gas touk place, and the product 
on analysis had the composition :— 


BeH. BeO. MgO. Mg. Total. 
3°33 45°40 45°03 6°24 100-00 


indicating that not more than 1496 per cent. of the beryllium em- 
ployed had been converted into hydride. The product had an 
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unpleasant odour, and on treatment with warm water gave off 
hydrogen slowly. When heated in a current of oxygen, a distinct 
hydrogen flame and the formation of water were observed. 

Magnesium.—When magnesium oxide was reduced under the con- 
ditions just described, a slow absorption of hydrogen took place with 
the formation of a product of the composition :— 


Mel. MgO. Mg. Total. 
3°54 82°06 14°40 100°00 


indicating that not more than 6°42 per cent. of the magnesium had 
been converted into hydride. The product had an unpleasant odour, 
evolved hydrogen slowly on treatment with water, and when heated 
in a cnrrent of oxygen gave evidence of the formation of water. 

Calcium.—In the case of lime, the absorption of hydrogen was much 
more rapid and was complete at the end of four hours. The product 
had the composition :— 


CaH. CaO. MgO. Mg. Total. 
33°14 28°31 57°66 0°89 100°00 


showing that 61°52 ner cent. of the calcium employed had been con- 
verted ito hydride. On exposure to the air it swelled up and fell 
to powder, and on treatment with water evolved hydrogen very 
rapidly. When heated, it burned with a slightly luminous flame in 
air, and with slight explosion in oxygen producing water in note- 
worthy quantities. 

Strontium.—On reduction under the above conditions, strontium 
oxide rapidly absorbed hydrogen during two hours with the forma- 
tion of a product of the composition :— 


SrH. SrO. MgO. Mg. Total. 
60°23 4°17 28°93 Q:'77 100-00 


indicating that 94°91 per cent. of the strontium employed had been 
converted into hydride. On exposure to the air it was readily 
oxidised, hydrogen being evolved and strontium hydroxide formed, 
and on treatment with water hydrogen was rapidly given off. It 
burned either in air or oxygen with a hydrogen flame, a slight ex- 
plosion attending the combustion in oxygen, 

Barium.—The baryta employed had the composition :— 


BaO. Ba(OH);. BaCO; Al,03. SiO. Total. 
71°26 18°13 7°34 1°87 1°40 100°u0 


and on reduction under the above conditions absorbed hydrogen very 
rapidly during two hours, with the formation of a product which gave 
the following nombers on analysis :— 


Bal. BaO. MgO. AI1,0;. SiO, O2(excess). Total. 
7033 427 2099 166 0°97 1-73 100-00 


corresponding with the conversion of 94°66 per cent. of the barium 
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into hydride. In properties the compound clcsely resembled the 
strontium hydride. 

The author concludes this portion of his paper with speculations 
as to the composition of the atmosphere of the sun and fixed stars. 

In the third group, boric anhydride and alumina were submitted to 
reduction in hydrogen with negative results, but yttrinm was found 
to resemble lanthanum in forming a hydride, although the conversion 
was not so complete. When yttrium oxide was reduced under the 
conditions already given, absorption of hydrogen took place rapidly 
and was complete at the end of an hour. The product had the com- 
position :— 


Y.H;. Y.03. MgO. Mg. Total. 
12°88 72°56 10°15 4°41 10000 


indicating that 18°44 per cent. of the yttrinm employed had been con- 
verted into hydride. On treatment with boiling water, it gave off a 
very small quantity of hydrogen, and when heated in oxygen it 
burned with a feebly lnminous flame. W. P. W. 


Action of Ammonia on Zinc Chloride. By W. Kwasnix 
(Arch. Pharm., 229, 310—316).—The action of ammonia on zine 
chloride has frequently been studied, but always in the presence of 
water. An alcoholic solution of zine chloride treated with an 
alcoholic solution of ammonia, or with gaseous ammonia, until the 
odour of ammonia just begins to persist, yields a precipitate which 
does not dissolve on further addition of ammonia. The product is a 
light, pure white, odourless, crystalline powder, ZnCl,,2NH;. The 
powder is insoluble in water and alcohol, easily soluble in dilute acids, 
aqueous ammonia, soda, and potash ; in the two latter with evolution 
of ammonia. Heat is developed on dissolving it in acid. The com- 
pound is stable in the air. By distillation in a hard-glass retort a 
transparent, glass-like, hygroscopic compound, ZnCl,,NH;3, was ob- 
tained. aT. 


Basic Zine Sulphite. By K. Sevuperr (Arch. Pharm., 229, 
316—328).—On mixing equal volumes of boiling normal solutions of 
zinc sulphate and sodium sulphite (28°7 grams ZnSO, + 7H,O and 
31'5 grams of 40 per cent. sodium sulphite each dissolved in 100 c.c.), 
a precipitate of basic zine sulphite, 8ZnSO;,7Zn(OH), + 7H,0, 
appears almost immediately. Decinormal solutions mixed at a 
moderate temperature, dilute zinc sulphite solution heated alone, or 
concentrated zinc sulphite solution largely diluted with water, 
yields a very voluminous precipitate of the basic zine sulphite, 
5ZnSO;,8Zn(OH),. The same basic salt is produced by boiling the 


normal or the monobasic sulphite for some time in water. J. 


Nitrite of Potassium, Lead, and Copper. By van Lessen 
(Rec. Trav. Chim., 10, 13—14).—On adding a mixture of copper 
nitrite and lead acetate solution to a large quantity of solution of 
potassium nitrite, and then adding acetic acid, a crystalline precipitate 
is obtained, which under the microscope is seen to consist of black, 
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enbic crystals. When washed with alcohol and air-dried, the crystals 
are of a shining dark-green, they give a brown streak, and have a 
sp. gr of 3°345 at 15°. The aqueous solution is yellowish-green, and 
yields, by free evaporation in air, thin, yellowish-brown, hexagonal 
plates, which change again into the blackish cubical crystals described, 
on the addition of a concentrated aqueous solution of potassium 
nitrite and a little acetic acid. 

The salt is anhydrous, may be dried without decomposition at 
110—120°, and has the formula PbCuK,(NO,),. Hence the salt is 
much simpler than the corresponding cobalt compound analvsed by 
Stromeyer. 


Ternary Alloys. Part III. By C.R. A. Wricut and C. Tuompson 
(Proce. Roy. Soc., 49, 156—173; compare Abstr., 1890, 336; and this 
vol., p. 267).—When approximately equal weights of bismuth and zinc 
were melted together, and then poured, after stirring up, into red-hot, 
narrow, clay test-tubes, in which they were heated for over eight 
hours, the mixture separated into two layers. a solution of bismuth in 
zine and a solution of zinc in bismuth. At 650° (approximately) the 
solutions contained 14°28 and 97°68 per cent. of zine respectively; at 
750°, 15°18 and 97°53 per cent. 

When tin was added to the mixture in varying proportions, the 
extent of mixing of the bismuth and zine was increased, the tin dis- 
tributing itself between the two layers. ‘Tables and curves are given 
to illustrate the composition of the mixtures obtained with varying 
proportions of tin and at different temperatures. Notable differences 
appear when the curves are compared with those previously obtained 
with zinc, lead. and tin. The solubility of zinc in bismuth is always 
greater than in lead, whether tin be absent, or present to a given 
extent, in each case. 

Similar experiments were conducted with bismuth, zine, and 
silver. The mixtures show the same behaviour as analogous mixtures 
of lead, zinc, and silver, leading to the conclusion that two definite 
compounds of zinc and silver are formed under appropriate condi- 
tions. These compounds correspond with the formule AgZn; and 
Ag,Zn;s. The first mixes more freely with lead (or bismuth) than 
either pure zinc or the second compound, but is somewhat unstable 
on prolonged heating. The compound Ag,Zn; is characterised by the 
peculiar red colour which is assumed by a recently cut surface on 
exposure to the air, and by being less soluble in lead (or bismuth), 
relatively to the zine present, than either pure zinc or a mixture of 
zine and silver in any other proportion. J. W. 


Ternary Alloys. PartIV. Method of Graphic Representa- 
tion. By C. R. A. Wricut, C. Tompson, and J. 'T. Leon (Proc. Roy. 
Soc., 49, 174—193).—At the suggestion of Sir G. G. Stokes the 
authors have adopted a triangular mode of graphic representation 
analogons to that used by Maxwell for the composition of colours. 

Stokes also drew their attention to the circumstance that the equi- 
librinm between the two conjugate mixtures (see preceding abstract) 
should only depend on their composition at any given temperature, 
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and not on their qnantity. This conclusion was not in accordance 
with results previously obtained with alloys. To test it, the authors 
instituted experiments with mixtures of chloroform, water, and acetic 
acid, and found it verified (compare Daclaux, Ann. Chim. Phys. [5}, 
7, 264, and Nernst, this vol., p. 1148). The probable reason that it 
is not exactly true for alloys, is that there is in this case incomplete 
intermixture, and also incomplete separation. J. W. 


Decomposition of Potassium Manganate by Ammonium Salts. 
By J. W. Rereers (Ree. Trav. Chim., 10, 1—3).--The yreen colour 
of a solution of potassium manganate is changed by any acid to the 
red colour of the permanganate, the reaction proceeding according to 
the equation, 3K,.MnO, + 2H.SO, = 2KMnO, + 2K,SO, + MnO, + 
2H,0. The same change takes place in presence of water only if the 
latter be in large excess, 3K,.MnO, + 2H,.O = 2KMnO, + 4KOH + 
MnO,. A solution of manganate, to which has been added a solution 
of ammonium sulphate, containing a large quantity of free ammonia, 
undergoes the same change, in fact, if a small crystal of ammonium 
sulphate be plunged into an ammoniacal solution of potassium man- 
ganate, it rapidly becomes surrounded by a clear red zone, just as if 
a drop of acid had been introduced into the green sulution. Any 
other salt of ammonium produces the same effect, but other neutral 
salts, such as sodium sulphate, do not excite any change. The decom- 
position by ammonium salts may he represented by the equation, 
3K,MnQ, + 4NH,Cl = 2KMnO, + MnO, + 4KCIl + 4NH; + 2H,0. 
As solutions of potassium manganate are only stable in presence of a 
certain excess of potash or soda, the reaction is probably due to the 
acid in the ammvunium salt, combining with the base of the man- 
ganate, giving ammonia and manganic acid, which :-ypears not to 
form any ammonium salt, and hence at once decomposes ; the decom- 
position seems to be quite analogous to that caused by ammonium 
salts with silicates of potassium or sodium. It is impossible to 
obtain isomorphous mixed crystals of ammonium sulphate and potas- 
sium wanganate, whereas with potassium sulphate in various propor- 
tions they are readily formed. W. T. 


Complex Inorganic Acids: Phosphotungstic Acids. By F. 
Kenrmann and M. Freinket (Ber., 24, 2326—2335) —Phospho- 
dodecatungstic acid, 24WOs;,P,0;,3H,O0 + xH,0, is prepared by mix- 
ing a hot saturated solution of sodium tungstate with sodium phos- 
phate or phosphoric acid in the proportion of 12 mols. of tungstate 
to at least 1 mol. of phosphoric acid. To the mixture which becomes 
strongly alkaline hydrochloric acid is gradually added. Hydrated 
tungstic acid is precipitated, but again dissolves, and hydrochloric 
acid is then added until the normal sodium salt of the complex 
acid begins to separate. On cooling, the salt crystallises out, and is 
purified by recrystallisation from water, in which it is easily soluble. 
The sodium salt crystallises from a hot, saturated aqueous solution 
in large, transparent, colourless octahedra, which become opaque 
on exposure to air, and if allowed to remain in the solution, redis- 
solve, and then separate in rhombohedral tablets, which are stable in 
air. The dry salt has the composition 24W0O,,P,0;,3Na,0. The 
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barium salt is obtaincd in regular octahedra on adding a saturated 
solution of barium chloride to a solution of the sodium salt. It is 
somewhat less soluble than the sodium salt, and becomes opaque on ex- 
posure to theair. The dry salt has the composition 24W0O,,P,0;,3BaO. 
Both these salts are colourless when pure. The free acid is ob- 
tained by precipitating a concentrated solution of the barium salt 
with dilute sulphuric acid, and on evaporating the filtrate, separates 
in large cubic crystals, which are easily soluble in water, and are 
stable to air. The acid is completely converted into the barium salt 
on adding a concentrated solution of barium chloride. On the addition 
of silver nitrate, the silver salt is obtained as a sparingly soluble, 
white powder. When potassium or ammonium salts are added toa 
solution of the acid or its salts in presence of mineral acids, a white 
powdery precipitate of the normal potassium or ammonium salt 
is formed; this is almost insoluble in water. The above acid 
completely corresponds to the analogous molybdenum compound, 
24Mo0;,P,0;.3H,0, but is decomposed by alkalis in a different way. 
The above insoluble potassium and ammonium salts dissolve easily 
in aqueons alkalis, and in alkaline carbonates with evolution of carb- 
onic anhydride, yielding salts of an acid of the composition 
22W0O;,P,0;,7H,0. The barium salt, 22W0O;,P,0,,7BaO + 53H,0, 
is most easily obtained by gradually adding powdered barium carb- 
onate to a boiling concentrated solution of the salt 24WO,,P.0;,3BaO 
as long as effervescence takes place. On cooling, it crystallises in 
lustrous octahedra, and is purified by recrystallisation from water 
containing a few drops of acetic acid. The potassium salt, obtained 
in a similar way to the barium sult, crystallises in large, colourless 
quadratic octahedra, and is easily soluble in water. The ammonium 
salt is very soluble. The solutions of these salts are neutral to 
litmus. The free acid could not be obtained. When a concentrated 
aqueous solution of the salt 22WO,,P,0;,7K,0 is decomposed by 
hydrochloric acid, a precipitate of the salt 24W0O,,P,0;,3K,0 is 
obtained, and the mother liquors on the addition of potassium chloride 
deposit a salt, which crystallises in six-sided scales, and is very soluble 
in water. The barium salt, 22WO,,P,0;,7BaO, is decomposed in the 


same way. 
The authors reserve the further discussion of this interesting 
reaction for a future communication. E. C. R. 


Hydrate of Potassium Stannichloride. By J. Moret (Chem. 
Centr., 1891, i, 492; from Bull. Soc. franc. Min., 13, 339—341).—If a 
solution of potassium stannichloride be allowed to crystallise at a 
temperature below 25°, a new hydrate is obtained which crystallises 
in the prismatic system, and not in the regular octahedra as the 
salt is usually obtained. The faces observed are 110, 101, 010; axial 


ratio:a:b:¢ = 0°6843:1:0°7588. The analysis gave figures 
agreeing moderately well with the formula K,SnCl, + H,0. 
J. W. L. 


Sublimation of Antimony Trichloride. By C. Henscen (Ree. 
Trav. Chim., 9, 303—304).—A quantity of antimony trichloride is 
placed in a distillation flask provided with a side tube, and of about 


INORGANIC CHEMISTRY. 1161 


1} to 2 litres capacity ; the flask is placed on a water-bath with the 
neck inclined downwards, and fitted by means of a good cork into a 
smaller flask serving as a receiver; the side tube passes vertically 
upwards, and is then bent and fitted with a drying tube. The water- 
bath is of such a size that the part of the flask containing liquid 
antimony trichloride is completely immersed in water-vapour when 
the sublimation is going on. The upper part of the flask is cooled by 
cold water dropped on to a piece of filter paper. When a sufficient 
quantity of the long, lanceolate crystals of the sublimate has collected 
on the cooled portion of the flask, the whole is allowed to cool slowly ; 
and as soon as the trichloride on the bottom of the fiask has solidified, 
the sublimate is shaken carefully into the receiver. The operation is 
then repeated until the whole of the charge has been sublimed. 
In this way 200 grams of sublimed trichloride can be readily prepared 
in a day. W. T. 


Metallurgy of Bismuth. By E. Marruey (Proc. Roy. Soc., 49, 
78—79).—The small proportion of copper frequently contained in 
commercial bismuth has hitherto been eliminated by a tedious wet 
process. The author finds that the copper may be completely re- 
moved by fusing the bismuth with successive small quantities of 
sodium monosulphide, and skimming off the scoria, which contains 
all the copper. 105 kilos. of commercial bismuth yielded 94 kilos. of 
bismuth free from copper, and 11 kilos. of skimmings. The tempera- 
ture required is comparatively low, so that little loss by volatilisation 
is sustained. J. W. 


Bismuth Bromide. By V. Meyer (Annalen, 264, 122—125).— 
Bismuth bromide boils at 453°, as the average of three experiments 
made with the air thermometer devised by the author and Gold- 
schmidt: the boiling point of bismuth chloride determined with a 
mercury thermometer was found to be 435—441° (uncorr.). 

F. S. K. 

Certain Properties of Metals considered in Relation to the 
Periodic Law. By W. C. Roserts-Austen (Proc. Roy. Soc., 49, 
347—356).—In a previous paper (Phi/. Trans., 1888, A, 339), the 
effect of about 0-2 per cent. of impurities on the mechanical properties 
of gold was examined, the results showing that metals which diminish 
its tenacity and extensibility have high atomic volumes, while those 
which increase these properties have either the same atomic volume 
as gold or a lower one. The behaviour of aluminium was exceptional. 
In the present paper, the mode of cooling of pure molten gold and of 
gold containing aluminium is studied. A thermoelectric couple of 
platinum and platinum containing !10 per cent. of rhodium was used, 
in conjunction with a mirror galvanometer and a photographic 
recording apparatus, to give a curve for the rate of cooling. Pure 
gold solidifies sharply at 1045°; the curve for gold containing lead is 
somewhat similar, but that for gold containing 0°47 per cent. of 
aluminium scarcely shows a distinct freezing point. ‘The atomic 
depression of the freezing point for aluminium seems to be abnorm- 
ally small. Silver present in gold, up to as much as 4 per cent., does 
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not lower the freezing point. Aluminium combines with molten gold 
with great evolution of heat. J. W. 


Colloidal Sulphides of Gold. By E. A. Scunemwer (Ber., 24, 
2241—2247).—Colloidal aurous sulphide, Au,S, can be prepared by 
saturating a solution of aurous cyanide in potassium cyanide with 
hydrogen sulphide, warming carefully with hydrochloric acid until a 
brown turbidity is produced, and then submitting the whole to 
dialysis ; there remains in the dialyser a deep-brown, colloidal solu- 
tion of aurous sulphide which can be separated from the undissolved 
portions by decantation and filtration. The most concentrated solu- 
tions that can be obtained in this way contain 1:74 grams of the 
sulphide per litre. When the colloidal solution is heated at 200—230°, 
sulphuric acid is formed, and gold is deposited ; when the solution is 
frozen and melted again, the aurous sulphide is precipitated. On 
adding a colloidal solution of ferric hydrate to the colloidal solution 
of aurous sulphide, no reaction takes place even on warming. 

Colloidal auroauric sulphide, Au,S,, can be easily prepared by 
boiling the freshly precipitated sulphide with potassium cyanide 
until about one half of the sulphide is dissolved, and then submitting 
the remainder to dialysis; the dark-brown liquid obtained in this 
way is separated from the undissolved sulphide by decantation and 
filtration. The most concentrated solutions that can be obtained 
contain 0°8 gram of the sulphide per litre; when the solution is 
frozen, it behaves like the solution of aurous sulphide, but it under- 
goes no change when heated at 240°. 

When auroauric sulphide, either the colloidal or the ordinary 
modification, is warmed with a solution of auric chloride, the whole of 
the gold is deposited, with formation of hydrochloric acid and sulph- 
uric acid; it is probable that the metallic gold found in nature has 
been formed in a similar manner by the action of hydrogen sulphide 
on solations of auric chloride. 


Derivatives of Carbonyl Chloroplatinite. By F. Myuius and 
F. Forrster (Ber., 24, 2424—2443).—Carbonyl chloroplatinite 
(Schiitzenberger, Ann. Chim. Phys. [4], 21, 350; Pullinger, Trans., 
1891, 598) has a distinctly basic character, and dissolves in excess of 
hydrochloric acid with a lemon-yellow colour, due to the formation of 
a very soluble and unstable substance, having probably the composi- 
tion COPtCl,,HCl. The solution of this hydrochloride is readily 
prepared by stirring the sublimate obtained in Schiitzenberger’s 
reaction (loc. cit.) with concentrated hydrochloric acid for some time, 
since the dicarbony] chloroplatinite which is also present is decom- 
posed by the acid into carbonyl chloroplatinite, with the evolution of 
carbonic oxide containing a small proportion of carbonic anhydride. 
When rapidly evaporated to dryness in a vacuum, the solution leaves 
a crystallised residue of carbonyl chloroplatinite; on a water-bath, 
however, complete decomposition ensues, with the separation of 
metallic platinum. So long as the acid is concentrated, the solution 
of the chloroplatinite is stable; on dilution with water, no alteration 
seems to be produced for a short time, but suddenly the colour changes 
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to brownish-black, and platinum separates in flocks, owing to an almost 
complete decomposition of the chloroplatinite into platinum, carbonic 
anhydride, and hydrochloric acid, as represented in Schiitzenberger’s 
equation COPtCl, + H,O = CO, + Pt + 2HCI, a very small portion 
only of the substance remaining unaltered in the acid solution. 
Concentration and temperature also have a marked influence on the 
stability of the solution, rise of temperature bringing about a similar 
decomposition. The separated platinum contains a trace of chlorine. 
but in contact actions and other respects resembles platinum black 
(cf., however, Pullinger, loc. cit.). The hydrochloric acid solution of 
the chloroplatinite is a powerful reducing agent, reducing silver, 
gold, and mercury salts from their solutions. On the addition of 
stannous chloride, the solution becomes yellowish-red, and on treat- 
ment with concentrated sulphuric acid and a trace of furfuraldehyde 
gives a purplish-red coloration. 

Carbonyl chloroplatinite not only combines with hydrogen chloride, 
but also forms a series of yellow, crystalline, double salts with soluble 
metallic chlorides ; these, however, are difficult of isolation, on account 
of their great solubility, and the readiness with which they are 
decomposed by water. Double salts of the general formula 
COPtCl,,RHCI are obtained by combination with the hydrochlorides 
of amines, and these, when not too soluble, serve as an additional 
means of characterising the bases. 

Amylamine carbonyl chloroplatinite hydrochloride, 


COPtCl,,C;H,:NHCI, 


crystallises from dilute hydrochloric acid in golden-yellow scales, 
melts at 184°, and dissolves readily in alcohol and ethyl acetate, less 
readily in ether, benzene, and chloroform, but is decomposed by 
water, with the production of a black colour. 

Aniline carbonyl chloroplatinite hydrochloride, COPtCl,,C,H;NHCI, 
crystallises in lustrous, golden scales, melts, when rapidly heated, at 
210—212° with decomposition and blackening, and is sparingly soluble 
in the ordinary solvents, with the exception of alcohol and ethyl 
acetate. 

Pyridine carhonyl chloroplatinite hydrochloride, COPtCl,,C;H;N HCI, 
forms strongly lustrous, transparent, golden-yellow prisms, and can 
be crystallised from dilute hydrochloric acid, but is slowly decom- 
posed by water. 

Quinoline carbonyl chloroplatinite hydrochloride, COPtCl,,C,H,NHCI, 
crystallises from hydrochloric acid in bright-yellow needles, melts at 
166°, and dissolves readily in alcohol and ethyl acetate. These com- 
pounds, when heated frequently, give a sublimate containing platinum, 
and it is possible that the loss of platinum so often noticed in 
analyses of platinochlorides is to be referred to the formation of com- 
pounds of this character, since it is conceivable that reactions may 
ensue between platinum, carbonic oxide, and chlorine during the 
combustion. 

The determination of the percentage of carbonic oxide in these 
compounds by elementary analysis presents no difficulties, but as they 


evolve the gas on treatment with potassium cyanide, it is also possible 
472 
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to estimate the percentage volumetrically. The chief reaction is 
represented by the equation COPtCl + KCN = K,Pt(CN),, + 
2KCl + CO, but the gas contains in addition from 3—8 per cent. of 
hydrogen, and a small proportion of carbonic anhydride. These in 
all probability owe their presence to two subsidiary reactions, one 
between the chloroplatinite and the alkaline solution of the cyanide 
with the production of carbonic anhydride and platinum, and a 
second between the platinum so obtained and the cyanide with the 
formation of hydrogen, in accordance with the equation Pt + 4KCN 
+ 2H,O = K,Pt(CN), + 2KHO + H,, whence it follows that the 
amount of carbonic oxide in the compound is given by the sum of the 
volumes of carbonic oxide and hydrogen evolved. The analysis is 
conducted in an atmosphere of carbonic anhydride, and the liberated 
gas collected in an azotometer filled with caustic potash solution. 

Carbony]! bromoplatinite (see Pullinger, loc. cit.) is formed when the 
hydrochloric acid solution of the chloroplatinite is evaporated on a 
water-bath in a current of hydrogen bromide, and can be freed from 
traces of platinum and platinous bromide by crystallisation from 
benzene. It crystallises in orange-red needles, melts at 181—182° 
without appreciable decomposition, and dissolves readily in benzene 
and hydrobromic acid, but is immediately decomposed by water into 
platinum, carbonic anhydride, and hydrogen bromide. It yields a series 
of crystalline double salts with metallic bromides and with the hydro- 
bromides of amines, and of these pyridine carbonyl bromoplatinite 
hydrobromide, COPtBr,,C;H;N,HBr, crystallises from hydrobromic acid 
in yellow needles, which melt at 203—205° without decomposition. 

Carbonyl iodoplatinite, COPtI,, is obtained by adding dilute hydriodic 
acid to the hydrochloric acid solution of carbonyl chloroplatinite, 
dissolving the resulting brick-red, amorphous precipitate in hydriodic 
acid, evaporating to dryness on a water-bath, and crystallising the 
residue from benzene. It is simpler, however, to evaporate the mix- 
ture of chloroplatinites obtained in Schiitzenberger’s reaction with 
concentrated hydriodic acid, and purify the residue from platinum 
and platinons iodide by crystallisation from benzene. It forms red, 
rod-like crystals, which exhibit a violet shimmer, and resemble 
chromic anhydride in colour. It melts at 140—150°, decomposes with 
the liberation of iodine at a slightly higher temperature, and dissolves 
readily in benzene and ether. The alcoholic solution becomes turbid 
on warming, owing to the separation of platinous iodide, and later of 
platinum. Water decomposes it somewhat slowly, with the formation 
of a dark-coloured precipitate containing iodine; alkalis set platinum 
free, and potassium cyanide reacts with it, liberating carbonic oxide. 
Carbony!] iodoplatinite forms double salts with metallic iodides, and 
of these the compound with potassium iodide, COPtI,,KI, crystallises 
in yellowish-brown scales, melts at 150—180° with decomposition, 
and is readily soluble in water, alcohol, and ether, bat insoluble in 
benzene and chloroform. 

Trimethylamine carbonyl iodoplatinite hydriodide, COPtI,,NMe;,Hf, 
crystallises in oblique-angled, orange-yellow tables, melts at 95° with- 
out decomposition, and is readily soluble in water, by which, however 
it is slowly decomposed. 
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When a solution of carbonyl chloroplatinite in concentrated hydro- 
chloric acid is gradually treated with a 10—20 per cent. sulution of 
potassiam thiocyanate until the precipitate first formed is redissolved, 
a double salt of the composition COPt(CNS),,KCNS, separates in the 
cold, in small, yellow needles. This is readily soluble in alcohol, and 
the solution, on warming with water, becomes red, gas being evolved, 
a like result being obtained when the salt is dissolved in aqueous 
potassium cyanide or thiocyanic acid. The double salt is also readily 
prepared in the crystalline state by adding carbonyl iodoplatinite to 
an aqueous solution of potassium thiocyanate ; the crystals dissolve 
when the mixture is warmed, and on evaporation platinum thio- 
cyanate and carbonic oxide are obtained, owing to a decomposition of 
the carbonyl thiocyanoplatinite present in the double salt. 

Carbonyl thioplatinite, COPtS, is formed as a brown precipitate, 
resembling platinum sulphide in appearance, when the hydrochloric 
acid solution of the chloroplatinite is treated with hydrogen sulphide. 
The compound has little stability, decomposes when placed in a 
vacuum, burns with a slight explosion when heated at 300—400°, 
with the production of platinum, sulphur, carbonic anhydride, and 
sulphurous anhydride, and is insoluble in the ordinary solvents. 
Potassium cyanide reacts with it, liberating carbonic oxide, and nitric 
acid decomposes it, with the evolution of carbonic anhydride and 
nitrous fumes. Under no conditions could carbon oxysulphide be 
obtained from it, heating at 100—200° in a current of hydrogen 
leading only to the liberation of carbonic oxide and hydrogen sulphide. 
On dissolution in ammonium sulphide, it yields a very unstable, acidic 
compound, which can also be obtained by carefully adding carbonyl 
iodoplatinite to a solution of sodium sulphide, and to which the 
formula H,COPt8, is provisionally assigned. 

Schiitzenberger failed to prepare an oxygen derivative of carbonyl 
platinite by the action of alkalis on the chloroplatinite. A compound 
of this nature, having possibly the composition COPtO, is, however, 
obtained when the hydrochloric acid solution of the chloroplatinite 
is stirred into a solution of sodium or ammonium acetate acid fied 
with acetic acid ; the mixture at first becomes violet in colour, and 
then’ deposits a bluish-black, flocculent precipitate, which, after 
washing with dilute acetic acid, and subsequently with water, is free 
from chlorine, and gives a rapid evolution of carbonic oxide on 
treatment with potassium cyanide. The precipitate dissolves in con- 
centrated hydrochloric acid forming a yellow solution of carbonyl 
chloroplatinite, reacts with caustic alkalis or baryta, in accordance 
with the equation COPtO + 2NaHO = Pt + Na,CO, + H,0, and, 
though stable in a vacuum, or even on gently warming, decomposes 
with slight explosion at 300—400° into platimum and carbonic un- 
hydride. 

So far, all attempts to isolate carbonyl platinite (COPt), have been 
unsuccessful ; the authors, however, intimate their inteution to under- 
take further experiments with a view to its isolation. = ina 


Iridio-ammonium Compounds. By W. Patmarr (Ber., 24, 
2090—2097).—In addition to the iridium pentamine compounds 
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already described by the author (this vol., p. 402), derivatives corre- 
sponding to the “ roseo- ” cobaltic compounds have also been prepared. 
As these are almost colourless, the prefix “ roseo-” is unsuitable, and 
the author therefore proposes for them the term aquopentamine com- 
pounds, on account of the fact that they differ from the pentamine 
compounds by containing an additional molecule of water. 

In order to prepare the aquopentamine salts, a method is employed 
similar to that given by Jorgensen for the corresponding rhodium 
salts. Silver oxide alone is insufficient, and even when caustic 
potash is employed, the solution must be boiled for several hours. 

Iridium aquopentamine chloride, Ir(NH;);0H,2Cl;, is obtained by 
mixing 5 grams of the pentamine trichloride with 14 times the cal- 
culated quantity of potash, and 50 c.c. of water, and boiling for five 
hours. The slight precipitate is filtered off, the filtrate partially frozen, 
and mixed with 30 c.c. of fuming hydrochloric acid. The precipitate 
thus produced is washed with cold hydrochloric acid (22 per cent.), 
and subsequently with alcohol, redissolved in water, and again pre- 
cipitated with concentrated hydrochloric acid. It separates from a 
concentrated solution in crystalline aggregates resembling those of 
ammonium chloride, has a sp. gr. of 2°404 at 15°, and on heating at 
100° loses water forming iridiopentamine chloride. It dissolves in 
1-2—1'5 parts of water; the solution gives a yellow, crystalline pre- 
cipitate with chloroplatinic acid, and on the addition of sodium pyro- 
phosphate in small quantity yields a white, amorphous precipitate, 
which dissolves on further addition of the reagent, and then separates 
out again in irregular, crystalline scales. With chlorine-water, it 
gives an intense violet coloration, which changes successively to dark 
blae, pale-blue, bluish-green, and green, and becomes brown on the 
addition of ammonia. 

Tridioaquopentamine bromide, Ir(NH;);OH,Br;, is obtained in a 
similar manner to the chloride, hydrobromic acid being substituted 
for hydrochloric acid. It is a crystalline compound, has a sp. gr. of 
3022 at 20:1, dissolves in 4 parts of water, and loses water at 100”, 
with formation of the pentamine salt. With potassium ferricyanide, 
its solution gives a precipitate consisting of reddish-brown aggregates 
of crystals, and with sodium pyrophosphate, behaves exactly like the 
chloride. 

Iridium aquopentamine nitrate, Ir(NH;);0H,(NOs;);3, is prepared by 
the addition of nitric acid to a solution of the hydroxide obtained 
by boiling a pentamine compound with aqueous potash, and is a 
crystalline precipitate consisting of microscopic, rhombic prisms. It 
dissolves in 10 parts of water at 17°, has a sp. gr. of 2°46 at 18°, and 
in its behaviour towards potassium ferricyanide and sodium pyro- 
phosphate resembles the bromide. When heated at 100°, it loses 
water, forming iridium pentamine nitrate, Ir(NH;);(NO;)3, which 
requires 349 parts of water at 16° for complete solution, has a sp. gr. 
of 2°51 at 18°3°, yields a crystalline precipitate with platinic chloride, 
auric chloride, and barium dithionate, and gives a violet coloration 
with chlorine. 

The aqueous solution of iridium aquopentamine nitrate is partially 
converted into the pentamine salt on boiling, and the reverse reaction 
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takes place on boiling a solution of the pentamine nitrate. A similar 
behaviour was observed by Jorgensen with the corresponding rhodium 
compounds. H. G. C. 


Mineralogical Chemistry. 


Kallilite, a New Nickel Ore. By H. Laspzyres (Zeit. Kryst. 
Min., 19, 12—17).—A specimen of a mineral described as antimonial 
nickel glance, from the Friedrich mine, at Schénstein, on the Sieg, 
gave on analysis the following results :— 


8. Sb. As. Bi. Fe. Co. Ni. Total. 
1439 4494 2°02 11:76 028 089 2694 101:22 


For this mineral the author proposes the name of bismuth antimonial 
nickel glance or kallilite. The mineral is an amorphous mixture of 
1 mol. arsenical nickel glance, NiAsS, 13 mols. of antimonial nickel 
glance, NiSbS, and 2 mols. of bismutbic nickel glance, NiBiS. This 
last substance has, however, not been met with in a pure me re 

B. H. B. 

Sychnodymite, a New Cobalt Ore. By H. Lasprrres (Zeit. 
Kryst. Min., 19, 17—21).—A mineral obtained from the Kohlenbach 
mine, at Eiserfeld, near Siegen, was found by the author to be a cobalt 
compound corresponding with polydymite, and he has given to it the 
name of sychnodymite. On analysis, the mineral yielded :— 


8. Cu, Fe. Co. Ni. Total. 
40°33 17°23 0°82 35°64 5:74 99°76 
B. H. B. 
Korynite from Siegen. By H. Lasprrres (Zeit. Kryst. Min., 19, 
8—12).—In 1887, Hensler described a new nickel ore from the Storch 
und Schéneberg mine, near Siegen. According to the analysis he 
published, this mineral possessed the interesting composition of a 
normal sulphantimonite of nickel. On analysing similar material, 
the author obtained the following results :— 


8. Sb. As. Bi. Fe. Co. Ni. Total. 
1622 4293 1028 068 040 113 2891 100°55 


The mineral is therefore a perfectly normal antimonial nickel 
glance (ullmannite), NiSbS, with an appreciable, but variable, 
isomorphous admixture of arsenical nickel glance (gersdorffite), 
NiAsS. B. H. B. 


Falkenhaynite from Joachimsthal. By F. v. Sanppercer 
(Jahrb. f. Min., 1891, i, Mem. 274—276).—In 1890 R. Scharizer de- 
scribed and analysed a new mineral from Joachimsthal, which he 
named falkenhaynite. A specimen that has been in the author's 
possession since 1850 is found on analysis to be identical with falken- 
haynite. The author points out that this mineral so closely resembles 
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in composition the annivite of Brauns that the two minerals might 
well be incladed under one name. The difference between the two 
minerals is that antimony predominates in falkenhaynite, whilst 
arsenic and bismuth predominate in annivite. Both minerals are 
interesting links between bournonite and bismuth-copper ore. 
B. H. B. 

Gahnite and Columbite from Delaware Co., Pennsylvania. 
By F. A. Gentu (Zeit. Kryst. Min., 19, 85—86; from Proc. Acad. 
Nat. Sci. Philadelphia, 1889, 50—52).—Dark-green crystals of gahnite 
found with muscovite, quartz, albite, and garnet in a felspar quarry 
gave on analysis the following results :— 


Al,03. ZnO. CuO. MnO. FeO. MgO. Total. Sp. gr. 
5722 3814 O06 O70 355 O26 99°93 4587 


The author also gives an analysis of some crystals of columbite 

found in Mineral Hill Township, Delaware Co., Pennsylvania. 
B. H. B. 

Monazite from Sweden. By C. W. Bromsrranp (Zeit. Kryst. 
Min., 19, 109; from Geol. Foren Férh., 11, 379).—Under the name 
of kararfvite, Rodominsky distinguished the monazite from Nya 
Kararfvet on account of its large percentage of fluorine (4°35 per 
cent.).. An analysis of this mineral made by the author proves it 
to be nothing more than an impure common monazite. 

At Holma, in the parish of Luhr, monazite occurs in compact 
masses of a yellowish-brown colour. The mineral has a sp. gr. of 
5°125, and on analysis yielded the following results :— 


P,O;. SiO,. ThO,. Ce,03. La,O3. Y,03. FeO. 
26°59 2°16 10°39 29°62 26°43 2°54 0°75 
CaO. PbO. H,0. Total. 
0°88 0°31 0°52 100°19 

B. H. B. 
Ochrolite from Pajsberg. By G. Fiinx (Zeit. Kryst. Min., 19, 
96—97; from Ojver. Sv. Vet. Akad. Férh., 1889, 5—13).—This 
mineral gave on analysis the following results :— 


Pbo. Sb,03. Cl. 
76°52 17°56 7°72 


Formula: Pb,Sb,0, + 2PbCl,. The mineral crystallises in the 
rhombic system, and is isomorphous with heliophyllite. 
B. H. B. 


Formula of Axinite. By A. Kenncorr (Jahrb. f. Min., 1891, i, 
Mem. 267).—On calculating the analyses of axinite from Cornwall 
and from Bourg d’Oisans given by J. E. Whitefield (Jahrb. f. Min., 
1891, i, 44), the author obtains the formula 2(Ca,A1,0,,Si;0,) + 
H,B,0,,S8i0,. A recalculation of Rammelsberg’s analysis leads to a 
similar result. B. H. B. 


Gadolinite and Homilite. By W. Prrsrsson (Jahrb. f. Min., 
1891, i, Ref. 372—374; from Ofver. kongl. Vetenskaps Ak. Forhandl., 
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45, 179).—The author gives analyses of gadolinite from seven Scandi- 
navian localities. The general formula deduced from these analyses 
is R";(R™,)Si,O.. Microscopic examination showed, however, that in 
each case the mineral had undergone more or less alteration. 

Homilite also undergoes alteration, and consequently the older 
analyses are worthless for the determination of the composition of 
unaltered homilite. Quite pure materia] obtained from the Norwegian 
soda-syenite gave on analysis the following results :— 


H,0. Na,O. CaO. FeO. Fe,O3. Ce,03. Al,O3. B,O; SiOz. Total. 
O79 O75 2954 1674 088 O24 2°72 (1651) 31:83 10000 


The formula is thus Ca,FeB,Si,O,p. B. H. B. 


Garnet from Kedabek, in Caucasia. By W. Mier (Jahrb. f. 
Min., 1891, i, Mem. 272—273).—Very tine specimens of garnet are 
found in the vicinity of Siemens’ Copper Works at Kedabek. The 
garnet occurs in limestone, and is used as a flux for copper smelting. 
ln cavities in the massive mineral, yellow garnet crystals occur, 
measuring 4°5 cm. in length. On analysis, they yielded :-— 


Si0,. CaO. Al,O3. Fe,03. Ignition. Total. 
39°23 35°95 22°73 1:76 0°14 99°81 
The mineral is thus a typical lime-aluminium garnet. 
B. H. B. 
Mesolite from Co. Antrim. By J. S. Hyzanp (Jahrb. f. Min., 
18¥1, Ref. 400—401; from Proc. Roy. Dublin Soc., 1890, 411—419). 
—An acicular zeolite from decomposed basalt from Kenbane Head, 
2 miles west of Ballycastle, Antrim, gave on analysis the following 
results :— 
SiO, Al,O; + Fe,03;. CaO. Na,O. H,0. Total. Sp. gr. 
46°50 27°55 259 1328 1010 10002 226 


This corresponds with a mixture of 9 of natrolite and 2 of scolezite. 
The mineral is therefore galactite. B. H. B. 


Zircon from Australia. By A. Scumipr (Zeit. Kryst. Min., 19, 
56—58).—In a collection of Australian minerals presented by 
M. v. Hautken to the University of Budapest, the author has de- 
tected some rounded crystals of zircon with an unusually perfect 
cleavage. On analysis, the crystals gave the following results :— 


ZrOz. SiO,. Total. Sp. gr. 
67°31 33°42 100°73 4°695 
B. H. B. 
Spherulitic Rocks from Co. Down. By J.S. Hyzanp (Jahrb. 
J. Min., 1891, i, Ref. 399—400; from Proc. Roy. Dublin Soc., 1890, 
420—437).—Spherulitic rocks are met with at three places in the 
Mourne Mountains. The rock occurring at Newcastle is porphyritic 
with felspar and rounded quartz. On analysis, it gave the following 
results :— 
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SiO,  Al,Os. Fe,0s. FeO. CaO. MgO. K,O. Na,O. HO. Total. 
(7001) 13°79 188 O51 1:43 072 690 369 1:07 100°00 
B. H. B. 


Organic Chemistry. 


Electrolysis of Metallic Thiocyanates, and the Decompo- 
sition of Alkaline Thiocyanates. By L. K. Franken (Chem. Centr., 
1891, i, 615; from Proc. Chem. Sect. Frankland Inst., February, 1891). 
—When a concentrated aqueous solution of ammonium or potassium 
thiocyanate is subjected to a weak voltaic current (1°5 c.c. of hydrogen 
and oxygen evolved per one minute), a yellow precipitate is finally 
formed which Bunge (Ber., 3, 297) and Lidoff (Ber., 17, 252 Ref.) name 
pseudothiocyanogen. The author has observed the odour of sulphur 
compounds at the same time. 

Mercury and gold may be completely deposited from their solutions 
in potassium and ammonium thiocyanates, as also cadmium, although 
the latter metal is obtained as a spongy mass. In the case of pallad- 
ium, nickel, cobalt, and zinc, the metals are primarily deposited from 
the solution, but later they are redissolved, owing possibly to the 
formation of an alkaline cyanide, the solvent action of which is not 
interfered with. Iron and manganese are but partially precipitated, 
and the deposited metal is so liable to oxidation that it cannot be 
exposed to the air without suffering change. Arsenic is not deposited 
at all, Lead is completely precipitated, but partly as sulphide. With 
antimony, bismuth, and tin, no very satisfactory results were obtained. 

The author considers it probable that Miller’s Canarin (D. Pat. 
Chem. Centr., 1885, 925; also Abstr., 1885, 107) is identical with 
pseudothiocyanogen, but that the precipitate obtained by the electro- 
lysis of a solution of ammonium thiocyanate is not pseudothio- 
cyanogen. J. W. L. 


Polymeride of Trimethylacetonitrile. By M. Freunp and 
F. Lenze (Ber., 24, 2161—2167).—The colourless liquid boiling at 
159—160° which is obtained in the preparation of trimethylaceto- 
nitrile from tertiary butyl iodide (compare Abstr., 1890, 1388) has the 
empirical formula C,H,N, but vapour density determinations by 
Meyer’s method have shown that its molecular formula is CjoH,sN2. 
When heated with concentrated hydrochloric acid at 100°, it is de- 
composed into trimethylacetic acid, butylamine, and ammonia; it is 
also decomposed by alcoholic potash with formation of butylamine, 
but trimethylacetic acid could not be detected in the reaction product. 
On reduction with sodium and alcohol, it yields two bases, which seem 
to have the composition C,H,,N and C,H,;N respectively. 

F. 8. K. 


Compound of Alcohol and Sodium Bisulphide. By L. Demont 
(J. Pharm., 23, 544—547).—If a mixture of anhydrous mono- and 
»oly-sulphides of sodium is placed in absolute alcohol, the liquid 
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gradually assumes a yellow colour, and a slight, although clearly per- 
ceptible, rise in temperature may be noted. The mixture is heated 
gradually to boiling, allowed to cool, and filtered from the excess of 
sulphide. On adding perfectly dry ether, an abundant, slightly crys- 
talline precipitate is produced. If the ether is not perfectly dry, 
beautiful, crystalline needles first appear, followed by the less crystal- 
line deposit above. The precipitate first formed with moist ether 
appears to take water of crystallisation, and when the ether has thus 
been rendered dry, the granular precipitate follows. The precipitate 
is very hygroscopic. When rapidly drained, placed over sulphuric 
acid, or heated at 100°, it loses about 40 per cent. of its weight. The 
compound thus obtained was analysed, and corresponds with the 
formula C,H,O + 9NaS. The original precipitate would be sensibly 
C.H,O,NaS. J. T 


Action of Phosphorus Oxychloride on Ethyl Silicates and 
Silicon Ethoxychlorides. By H. N. Sroxes (Amer. Chem. J., 13, 
244—253).—Silicon ethoxytrichloride, SiCl,-OEt, reacts with excess 
of phosphorus oxychloride at 180° to form silicon tetrachloride, ethyl 
chloride, and a white, amorphous substance which does not contain 
free silicic acid, and which gives on analysis numbers corresponding 
with the formula SiP,0,Cl,. Silicon oxychloride is not formed. The 
author considers that this substance is a chloride of silicopyrophos- 
phoric acid, possibly of the constitution Oceana and 
that it is formed according to the equation 4SiCl,OEt + 2POC), = 
3SiCl, + SiP,O,Cl, + 4EtCl. If the ethoxytrichloride is in excess, 
the reaction is similar, but the silicophosphoryl chloride formed is 
of different composition. Neither the acid nor its salts could be 
isolated. 

Silicopyrophosphoryl chloride, SiP,O,Cl,, is a white, bulky, hygro- 
scopic substance, freely soluble in alcohol and water. In contact with 
moist air, it loses hydrochloric acid, and when heated it gives off first 
phosphorus oxychloride and then phosphorus pentoxide, leaving 
tinally a vitreous residue consisting of silica embedded in a matrix, 
probably of the compound SiO,,P,0;. At 100° it is completely de- 
composed by phosphorus pentachloride into silicon tetrachloride and 
phosphorus oxychloride. A cold aqueous solution from which the 
chlorine has been removed by excess of silver nitrate yields, in order, 
on the addition of ammonia, silver pyrophosphate, silver orthophos- 
phate, and silica. 

The reaction of phosphorus oxychloride with the other silicon 
ethoxychlorides is essentially similar :— 


2SiCl,(OEt), + 2POCI, = SiC + SiP,O,Cl, + 4EtCl. 
4SiC1(OEt); + 6POCI, = SiC + 3SiP,0,Cl, + 12EtCl. 


Ethyl orthosilicate reacts with phosphorus oxychloride according 
to the equation Si(OEt), + 2POC], = SiP,0,Cl, + 4EtCl. 

Hexethy] disilicate reacts with phosphorus oxychloride at 100° with 
the formation of ethyl chloride and a silicophosphory] chloride much 
like that described above, but different in composition. 
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A mixture of the ethoxychlorides formed by heating the hexethy]l 
disilicate with silicon tetrachloride at 200° reacted with phosphoric 
oxychloride with the formation of silicon tetrachloride, ethyl chloride, 
a silicophosphoryl chloride, and silica. No silicon oxychloride was 
formed. Jn. W. 


Attempt to Prepare Tertiary Butylearbinol. By M. Freunp 
and F. Lenze (Ber., 24, 2150—2161).—The compound obtained by 
treating tertiary amylamine hydrochloride with silver nitrite (com- 
pare Abstr., 1890, 1388) is not tertiary butylcarbinol as it was at first 
supposed, but is identical with the dimethylethylcarbinol, CMe,Et-OH, 
previously described by Wischnegradsky (Abstr., 1878, 393) ; the 
formation of this compound from the tertiary amine can be explained 
by assuming that the tertiary butylcarbinol first produced undergoes 
an intramolecular change analogous to that which takes place in the 
conversion of pinacones into pinacolines. F. 8S. K. 


Sulphur Compounds in Ohio Petroleum. By C. F. Masery 
and A. W. Smira (Amer. Chem. J., 13, 233—243; compare Abstr., 
1890, 350).—In the commercial process of refining petroleum the 
sulphur compounds are extracted by treatment with concentrated 
sulphuric acid. The “sludge acid” thus obtained, on dilution and 
treatment with slaked lime, yielded a semi-solid mass, from which, by 
distillation with steam, a colourless oil was obtained containing 
14°97 per cent. of sulphur. This oil was distilled first under a 
pressure of 150 mm. and subsequently under a pressure of 100 mm., 
and the following main fractions were collected :— 


Fraction ... 70-76° 80-90° 98-101° 135-145° 148-155° 185-200° 
Sulphur, per 
cent..... 260 734 1823 15°52 16°44 1421 


The fractions containing sulphur formed compounds with mercuric 
chloride, those of lower boiling point giving crystalline substances, 
and those of higher boiling point viscous oils, which solidified after 
a time or when recr3stallised from benzene. Platinum compounds of 
the type R,S,PtCl, were readily formed. All the fractions combined 
energetically with bromine. 

The products collected below 101° at 100 mm. pressure were redis- 
tilled under ordinary pressure. The fractions distilling below 125° 
combined with hydrobromic acid to form oily substances ; the pro- 
duct thus obtained from the fraction boiling at 80—90° was found to 
be monobromheptane. Analysis of the mercury compounds obtained 
from the fraction boiling at 110° and upwards revealed the presence 
of methyl, ethyl, propyl, and butyl sulphides. 

The fraction from the sulphuric acid extract boiling at 80—9U 
under 150 mm. pressure consisted of higher sulphides, together with 
oily substances free from sulphur. The sulphides were separated 
from the latter by means of the mercury compounds, which were 
precipitated by alcoholic mercuric chloride as viscous or crystalline 
compounds easily decomposable by hydrogen sulphide. Propy] sulphide 
was probably present in this fraction. The fractions of higher boiling 
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point were identified as ethylpentyl, normal and isobutyl, and hexyl 
sulphides ; butylpentyl and pentyl sulphides were probably also pre- 
sent. The fractions of higher boiling point than hexyl sulphide were 
not examined. 

In order to further investigate the nature of the lighter oils, crude 
“naphtha distillate,” boiling below 150°, was treated with aqueous 
mercuric chloride, and the precipitate thus obtained decomposed by 
hydrogen sulphide in the presence of alcohol. The sulphur oils 
separated from the alcoholic solution on the addition of water, and on 
distillation under atmospheric pressure collected in fractions which 
were identified as methyl, ethyl, ethylpropyl, and normal propyl 
sulphides. 

Small quantities of sulphur compounds were obtained directly from 
crude petroleum. Jn. W. 


1.-Sorbitol. By E. Fiscner and R. Sranen (Ber., 24, 2144).— 
Further experiments have shown that the hexahydric alcohol obtained 
by the reduction of ].-gulose (this vol., p. 677) is, in fact, the optical 
isomeride of ordinary sorbitol. When the syrupy alcohol, purified 
by means of its benzal derivative, is dissolved in warm 90 per cent. 
alcohol (7 parts), small needles are deposited in the course of about 
eight days; this crystalline product contains a large quantity of 
water, resembles ordinary sorbitol very closely in appearance, and, 
after having been kept for three days over sulphuric acid under re- 
duced pressure, it melts at about 75° and has the com position 
C;H,O. + $H,0. It can only be distinguished from ordinary sorbitol 
by its optical properties; it is feebly levorotatory in presence of 
borax, whereas ordinary sorbitol is feebly dextrorotatory ([a]p” = 1-t°) 
under the same conditions. F. S. K. 


Configuration of Grape Sugar and its Isomerides. By E. 
Fiscuer (Ber., 24, 1836—1845).—The experimental evidence afforded 
by a study of the members of the sugar group is in such complete 
accordance with the theory of the asymmetric carbon atom that it is 
possible, even with our present knowledge, to employ this theory as a 
basis for the classification of these substances. 

The theory accounts for the existence of 16 isomerides having the 
structure of grape sugar, but this number is.reduced to 10 in the 
case of those derivatives of grape sugar, the molecale of which is 
symmetrical ; in the table (next page), taken from Van’t Hoff and 
Herrmann’s “ Die Lagerungen der Atome im Raume,” these 16 
different modifications are shown, the forms numbered 11 to 16 being 
identical with those numbered 5 to 10 in the case of the hexahydric 
alcohols and dicarboxylic acids. 

Now, in attempting to determine, with the aid of observed facts, 
which of these 16 forms should be assigned to grape sugar, it is 
necessary in the first place to consider the case of saccharicacid. Of 
this acid the two optically active forms of opposite sign are known, 
and, in addition, it has been shown that d.-saccharic acid can be ob- 
tained on the one hand from d.-glucose, and on the other from the 
stereochemical isomeride d.-gulose (this vol., p. 677); it follows, 
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therefore, that the configurations of the two saccharic acids must be 
represented by two among the forms numbered 5 to 10, because these 
are the only modifications which could be produced from two stereo- 
chemically isomeric sugars. Since two of these forms, namely, those 
numbered 7 and 8, are optically inactive, they may at once be dis- 
missed from consideration ; those numbered 6 and 10 may also be 
excluded, as is shown by the following arguments :—Glucose and 
mannose differ from one another only in this, that the arrangement 
of groups around the asymmetrical carbon atom, marked in the ac- 
companying formula with an asterisk, is not the same in the two 


compounds— 


OH-CH,-CH(OH)-CH(OH)-CH(OH)-CH(OH)-CHO. 


This is also the only difference between gluconic acid and mannonic 
acid, sorbitol and mannitol, saccharic acid and mannosaccharic acid. 
The facts on which this statement is based, and which all lead to the 
same conclusion, are:—(1l.) Mannose and glucose yield the same 
osazone. (2.) 1.-Mannonic acid and |.-gluconic acid are both produced 
from arabinose by means of hydrogen cyanide. (3.) When fructose 
is reduced with sodium amalgam, it is converted into a mixture of 
mannitol and sorbitol. (4.) Mannonic acid and gluconic acid can be 
converted one into the other at will by heating with quinoline. 
(5.) All attempts to resolve gluconic acid and mannonic acid into 
two components have been unsuccessful. If, therefore, saccharic acid 
or, what comes to the same, sorbitol has the configuration numbered 
either 6 or 10, mannosaccharic acid or mannitol must have the con- 
figuration 7 or 8; but the latter are the optically inactive systems 
and must, therefore, be excluded because both mannitol and manno- 
saccharic acid are optically active. It follows from these arguments 
that d.- and l.-saccharic acid can only have the configurations 
numbered 5 and 9, and since it is immaterial which is designated with 
+, and which with —, the configuration numbered 5 may be assigned 
to d.-saccharic acid, and that numbered 9 to |.-saccharic acid. 

Now, there are two aldoses corresponding with d.-saccharic acid, 
having the configurations :— 
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CHO-CH(0H)-CH(OH)-CH(OH)-CH(OH)-CH,-OH 
_ + + + 


and CHO-CH(OH)-CH(OH)-CH(OH)-CH(OH)-CH,OH 
+ + + _ 


respectively ; in order to decide which of these formule represents 
d.-glucose and which d.-gulose, it is necessary to study some facts re- 
garding arabinose and xylose. 

In the first place, arabinose can be converted into 1.-glucose, whilst 
xylose, under the same conditions, yields 1.-gulose; there remains, 
therefore, a choice between the two formule :— : 


CHO-CH(OH)-CH (OH)-CH(OH)-CH(OH)-CH;-OH 
a — — —_ 


and CHO-CH(OH)-CH(OH)-CH(OH)-CH(OH)-CH;-OH 
_ - — + 


for ].-glucose and |.-gulose. If the asymmetrical carbon atom which 
is marked with an asterisk, and which only becomes asymmetric by 
synthesis, is taken away, it will be seen that there remain for xylose 
and arabinose the following two formule :— 


CHO-CH(0H)-CH(OH)-CH(OH):CH,-OH 
and CHO-CH(OH)-CH(OH)-CH(OH)-CH,0H. 
- - + 


Again, according to the theory, there may be eight isomeric pentoses 
having the constitution of arabinose and xylose, but this number is 
reduced to four when the molecule becomes symmetrical ; there 
are, therefore, only four pentahydric alcohols of the constitution 
OH-CH,-[ CH(OH) ];-CH,°OH and four trihydroxyglutaric acids. Of 
the latter there are two optically active modifications, namely :— 


COOH:CH(OH):CH(OH)-CH(OH):COUH 
+ + 
and COOH-CH(0OH)-CH(OH)-CH(OH)-COOH, 


and two inactive modifications, which probably could not be distin- 
guished from one another. It is possible, therefore, to decide which 
of the above two formule represents arabinose and which xylose by 
observing the optical properties of the corresponding pentahydric 
alcohols or dicarboxylic acids; experiments have shown, in a very 
decided manner, that arabinose has the configuration represented by 
the first, and xylose that represented by the second formula. 
Arabitol, prepared from arabinose, is levorotatory in presence of 
borax (compare Fischer and Stahel, this vol., p. 667); this is also so 
in the case of the trihydroxyglutaric acid prepared from arabinose, as 
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will be shown below. Xylitol, obtained from xylose, is, on the other 
hand, optically inactive (loc. cit.) even in the presence of borax, and 
so is the trihydroxyglutaric acid prepared from xylose (see below). 
Now, since the hydroxy-acids, if optically active at all, invariably 
possess a high specific rotatory power, it may be assumed with con- 
fidence that these derivatives of xylose really are optically inactive 
and that the configuration just assigned to xylose is the correct one. 
The configurations of the members of the hexose group are easily 
deduced from the above considerations and may be expressed as 
follows :— 
Auposes : CHO-CH(OH)-CH(OH)-CH(OH)-CH(OH)-CH,-OH. 
d.-Glucose — + + + 
1.-Glucose + 
d.-Gulose + 
1.-Gulose — 
d.-Mannose + 
1-Mannose — 


; As regards galactose, there remains achoice between fonr configura- 
tions, as will be seen by a comparison with the formule of mucic acid 
and with those of allomucic acid. 


Kertosrs: CH,(OH)-CO-CH(OH)-CH(OH)-CH(OH)-CH,-OH. 
d.- Fructose + + + 
1.-Fructose _ — _ 


The monocarboxylic acids, COOH:[CH(OH)],-CH,-OH have the 
same configurations as the corresponding aldoses. 
Atrenype-acips: COOH-CH(OH)-CH(OH)-CH(OH)-CH(OH)-CHO. 
+ ow 


Glucuronic acid + + 


Atconots: OH-CH,-CH(OH)-CH(OH)-CH(OH)-CH(OH)-CH,-OH. 
d.-Mannitol + 
1.-Mannitol —_ 
d.-Sorbitol _ 
1.-Sorbitol + 


DICARBOXYLIC ACIDS : 
COOH-CH(OH)-CH(OH)-CH(OH)-CH(OH):-COOH. 

d.-Saccharic acid — + + + 
1.-Saccharic acid + _— a bea 
d.-Mannosaccha- 

ric acid .... + + + + 
1.-Mannosaccha- 

ric acid _ ons ia 


In addition to the above, two other members of this group, namely, 
mucic acid and isosaccharic acid, are known. The former is optically 
inactive, and when treated with pyridine is converted into an inactive 
allomucic acid ; these two isomerides have in all probability the con- 
figurations (— + — +) and (— — + +). 
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A second isomeride of mucic acid, which is, however, optically 
active, has been obtained by treating galactonic acid with quinoline 
and oxidising the product with nitric acid; this modification has 
probably the configuration (+ — + +) or (— + — —). There 
remain then for isosaccharic acid only the two configurations 
(+ — — +) and (— + + —). 

The views expressed above are of course tenable only when it is 
assumed that the theory of the asymmetric carbon atom is true and, 
further, that no stereochemical intramolecular change occurs in those 
reactions by which trihydroxyglutaric acid and saccharic acid are 
produced from xylose and arabinose. Of the facts mentioned above 
in support of these views, the conversion of xylose into optically 
inactive tribydroxyglutaric acid and the proof that this acid is not 
identical with the compound obtained from arabinose have yet to be 
described. 

Inactive trihydroayglutaric acid, C;H,0;. is formed when xylose is 
oxidised with nitric acid of sp gr. 1'2 (24 parts) at 40° as described 
by Kiliani in the oxidation of arabinose; it is isolated by means of 
its calcium salt, the yield of which is 18 grams from 30 grams of the 
sugar. It crystallises from hot acetone in well-defined, colourless 
plates, melts at 145°5° (corr.), decomposes at a higher temperature, 
and is very readily soluble in water and hot alcohol, but much more 
sparingly in warm acetone, and almost insoluble in chloroform and 
ether. It is optically inactive, and does not act on Fehling’s solution, 
but it reduces ammoniacal silver nitrate on warming; in a solution 
of the acid, lead acetate and barium acetate produce precipitates, that 
obtained with barium acetate being soluble in excess of the reagent. 
The calcium salt is very sparingly soluble in water. The potassium 
salt, C;H,O,K,, is very readily soluble, and remains as a syrup on 
evaporating its aqueous solution; this syrup solidifies after some 
time, and can then be recrystallised from water, from which it sepa- 
rates in well-defined, hexagonal plates or prisms containing 2 mols. 
H,0, which are expelled at 130°. This acid is easily distinguished 
from the isomeride obtained from arabinose by its —— 
optical inactivity, and the composition of its potassium salt. hen a 
10 per cent. solution of the acid is heated with phenylhydrazine, the 
hydrazide commences to be deposited in about half an hour; it crys- 
tallises in colourless plates, sinters together at about 175° when 
quickly heated, melts at about 210° with decomposition, and is very 
sparingly soluble in hot water and alcohol. That inactive tri- 
hydroxyglutaric acid contains a normal carbon chain is proved by the 
fact that, on reduction with hydricdic acid and amorphous phos- 
phorus, it is converted into glutaric acid (m. p. 95—96°). 

The specific rotatory power of the trihydroxyglutaric acid prepared 
from arabinose is [@]p = —22°7° at 20°; the rotatory power under- 
goes no change in the course of 24 hours. The above views on the 
configuration of the members of the sugar group render it possible to 
foresee a whole series of reactions which can be carried out by known 
methods; as an example, the reduction of d.-mannosaccharic acid may 
be quoted. If this compound has the configuration assigned to it 
above, it is immaterial which of the two carboxy-groups is reduced ; 
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in other words, only one acid, namely, d.-mannonic acid, can be pro- 
duced. Experiments have proved the correctness of this supposition ; 
when the double lactone of d.-mannosaccharic acid is treated with 
sodium amalgam in slightly acid solution, the only product is d.-man- 
nonic lactone. F. S. K. 


Influence of Inactive Substances on the Rotatory Power of 
Very Dilute Solutions of Grape Sugar. By N. Wenper (Ber., 
24, 2200—2z03).—A series of experiments has shown that Landolt’s 
formula ¢ = 0°9434a (Optische Drehungsvermégen, 1879, 182) holds 
good in the case of grape sugar even in very dilute solutions 
(0°'1—0°4 gram in 100 c.c.), and also that the presence of carbamide 
and other inactive constituents of urine has no effect on the rotatory 
power of such dilute solutions, 


Rotatory Power of Levulose and Invert Sugar. By B. 
Tottens (Ber., 24, 2000).—Ost (this vol., p. 1000) has overlooked the 
fact that Parcus and Tollens (Annalen, 257, 165) have found that 
the rotatory power of levulose is greater than hitherto accepted, 
The values given by both authors are in close agreement. 

W. P. W. 

Chemical Composition of the Membrane of Plant Cells. 
By E. Scuutze (Ber., 24, 2277—2287; see also Abstr., 1889, 916; 
1890, 1456).—The constituents of the plant cell membrane are 
divided into those which are easily extracted with dilute mineral 
acids and those which are difficult to extract. The author has already 
described six celluloses of different origin, converted them into 
glucoses by the method described by Flechsig, and finally in all cases 
obtained grape sugar from them. He has now obtained three other 
cellulose preparations from pine wood (Picea excelsa), from rye- 
straw (Secale cereale), and from red clover (Trifolium pratense), and 
has treated them in the same way, and obtained the sugar in a crys- 
talline condition. 

The wood cellulose was prepared by the sulphite method, and 
before use was extracted with 4 per cent. hydrochloric acid. The 
other cellulose preparations were prepared by extracting the finely 
broken material with ether, dilute aqueous soda, 4—5 per cent. 
hydrochloric acid, then with F. Schulze’s reagent (cold, dilute nitric 
acid and potassium chlorate), and finally washed with dilute am- 
monia, water, alcohol, and ether. These three celluloses, on hydro- 
lysis, also yielded grape sugar, which was crystallised first f1om water, 
then from alcohol, and finally from methy] alcohol, and was identified 
by its specific rotation, behaviour towards yeast, and by yielding 
saccharic acid when heated with nitric acid. 

Lastly, they have examined the celluluse preparation from sesame 
seeds, and have also obtained grape sugar from it. Ten celluloses 
have now been obtained which give grape sugar on hydrolysis, and 
an eleventh (cotton cellulose) has been examined by Flechsig (Zeit. 
physiol. Chem., 7, 523). 

To determine if these celluloses yielded other glucoses besides 
grape sugar, the mother liquors were examined. In no case was 
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galactose detected. Only in the crude crystallisable product from 
rye-straw cellulose was a small quantity of a pentaglucose detected 
by means of hydrochloric acid and pbloroglucinol. Mannose was 
obtained from many of the preparations in considerable quantity; it 
was first detected in those prepared from coffee beans (Ber., 22, 
2582). A second experiment was made with a carefully prepared 
coffee cellulose. The preparation was obtained by extracting with 
4 per cent. hydrochloric acid, then treated with F. Schulze’s reagent, 
and washed with dilute ammonia, water, alcohol, and ether. It 
yielded a syrup which contained considerable quantities of d.-mannose. 
Mannose is also obtained from the cellulose from cocoa and sesame 
seeds. 

Besides these constituents, a substance is also present in the most 
carefully purified cellulose preparations which is convertible into 
xylose. The presence of the latter is shown by the violet colour 
produced on boiling the preparation with hydrochloric acid and 
phloroglucinol. Those celluloses which colour most strongly when 
treated in this way yield a large proportion of furfuraldehyde. 

The author proposes to restrict the name cellulose to that con- 
stituent of the cell wall which is not dissolved by dilute mineral 
acids and alkalis, and scarcely attacked by F. Schulze’s reagent, but 
is soluble in ammoniacal copper oxide, and yields grape sugar on 
hydrolysis. If, however, “ cellulose” be employed as a group-name, 
he proposes to call the above compound dextroso-cellulose, and the 
cellulose-like compound which yields mannose on hydrolysis is called 
manuoso-cellulose. Those constituents of the cell wall which dissolve 
easily in dilute mineral acids, with formation of glucose, he calls 
hemicelluloses, and distinguishes them by the names of galactane, 
arabane, xylane, according as they yield galactose, arabinose, or xylose. 
A product which yields both galactose and arabinose he proposes to 
call galacto-arabane, &c. E. C. R. 


Hexamethylenamine. By L. Harrone (/. pr. Chem. [2], 48, 
597—598).—Hexamethylenamine is not split up easily by hydro- 
chloric acid into ammonia and formaldehyde as heretofore supposed ; 
a considerable quantity of methylamine is formed, and can be sepa- 
rated by alcohol from the ammonium chloride and paraformaldehyde. 
Strong nitric acid acts on hexamethylenamine in glacial acetic acid 
very violently with evolution of nitrous oxide, ammonia and methyl- 
amine being also formed, Nitrous acid acts on it in glacial acetic 
acid evolving nitrogen and nitric oxide, and forming a white, 
amorphous substance which is decomposed by potash with formation 
of ammonia and methylamine. Sulphurous acid, acting on it in hot 
absolute alcohol, produces a white compound, ©;H,,N;SO;; when 
benzene is substituted for alcohol, the resulting compound is 
C.H,,N,SO,, which loses half its SO, at 60—70°. Ethyl chloracetate 
acts on hexamethylenamine at 100°, with separation of alcohol, to 
form the compound C,H,,CIN,O, of which the platinochloride was 
analysed ; if the reaction takes place in hot alcohol, hexamethylen- 
amine hydrochloride separates, whilst the above compound is precipi- 
tated from the filtrate on addition of ether. A. G 
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Biguanide. By F. Emicn (Monatsh., 12, 5—22).--The products 
of decomposition of biguanide, obtained by the action of sulphuric 
acid of sp. gr. 1°47 at 200°, alcoholic potash at 100°, and red-hot 
lime, were comparatively simple, such as carbonic anhydride, am- 
monia, cyanic acid, and cyanamide (Emich, Abstr., 1883, 973, and 
1889, 1060). The author now finds that the decomposition of the 
tase, by boiling it with baryta water, does not proceed so far as in 
the above mentioned cases, carbamide and guanidine being produced. 
Similarly from methylbiguanide are formed methy!carbamide, carb- 
amide, guanidine, and, perhaps, methylguanidine; whilst phenyl- 
biguanide gives phenylcarbamide, carbamide, phenylguanidine, and 
guanidine. 

Diethylbiguanide, NEt,,C(NH)-NH-C(NH)-NH,, is obtained by 
heating at 130°, for some bours, a mixture of equal parts of diethyl- 
amine hydrochloride and dicyanodiamide. The product is treated 
with chloroform, which dissolves the diethylbiguanide and any 
remaining diethylamine, the solution evaporated, the residue dis- 
solved in water, and the solntion thus obtained treated with copper 
sulphate and potash, whereby the red copper compound is precipi- 
tated. From this, by solution in dilute sulphuric acid and precipita- 
tion of the copper with hydrogen sulphide, diethylbiguanide sulphate, 
NEt,C(NH)-NH-C(NH)-NH,,H,SO, + 3H,O, was obtained as a 
white precipitate on the addition of alcohol to the clear filtrate. Ii 
crystallises from water in clusters of small, flat prisms, is insoluble in 
ether, has an acid reaction, sinters at 185°, and melts with decompo- 
sition at 197°. On heating at 100° in a closed tube for 3—4 hours 
with baryta water, it is decomposed with formation of diethylamine. 

B-Diphenylbiguanide, NPh,-C(NH)-NH:C(NH)-NH), is obtained 
by heating together diphenylamine hydrochloride and dicyanodiamide 
either alone or in alcoholic solution. It has a strongly alkaline reac- 
tion, crystallises in white needles, melts with decomposition at 
160—162°, and on treatment with dilute nitric acid gives a nitrate, 
C,,HyN;,HNO;, which has a neutral reaction, and melts with 
blackening and evolution of gas at 201—203°. The corresponding 
acid sulphate, (C,,H.3N5)2,5H,SO,, crystallises from water in spherical 
aggregates of needles, and furnishes diphenylamine when heated 
with lime. G. T. M. 


Guanidine. By F. Emicu (Monaish., 12, 23—28).—Guanidine 
picrate, CH,N;,C,H.(NO.)3;°OH, is precipitated in a pure form when 
an aqueous solution of picric acid is added to a moderately concen- 
trated solution of a salt of guanidine. The picrate is only sparingly 
soluble in water (1 part in 2630 at 9°), alcohol, and ether, and this 
property makes it available for the quantitative estimation of the base. 
It crystallises in very characteristic forms, does not melt at 280°, burns 
at a higher temperature, and when struck does not explode. 

On treating guanidine carbonate with a solution of sodinm hypo- 
bromite, two-thirds of its nitrogen was evolved in the gaseous form, 
in accordance with the equation NH:C(NH.), + 30 = HCNO + 
2H,0 + N., the cyanic acid being itself undecomposed by hypo- 
bromite. 
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Solutions of guanidine carbonate containing phosphates and other 
inorganic salts necessary to bacterial life were not changed by Penicil- 
lium glawcum or by putrefying urine ; but the compound itself is not 
powerfully antiseptic. G. T. M. 


Oximes. By V. Meryrer (Annalen, 264, 116—122).—It is a 
curious fact that the oximes of low melting point have a much more 
strongly marked acid character than their isomerides of high melting 
point ; if, for example, bromacetophenone (1 mol.) or methoxyaceto- 
phenone (1 mol.) is treated with hydroxylamine hydrochloride (3 
mols.) and sodium hydroxide (9 mols.), an alkaline solution is 
obtained from which, on the addition of a large quantity of water, the 
oxime of high melting point is deposited in an almost pure condition, 
whilst the isomeride remains in solution, and is only precipitated ou 
the addition of acids; this difference of behaviour can be made use 
of for the separation of the two isomerides when only small quantities 
are present. 

Chloralaldoxime, CCl,;;CH:N-OH, can be easily prepared by treat- 
ing a mixture of chloral hydrate (1 mol.) and hydroxylamine hydro- 
chloride (4 mels.) with a quantity of water just sufficient to moisten 
the crystals throughout, and then warming gently, when a colourless 
oil separates from the solution; after warming for a short time, the 
oil is washed with water, then cooled in ice, and the crystalline pro- 
duct repeatedly washed with water and dried between blotting paper. 
It forms large, compact prisms, melts at 39—40°, boils without 
decomposition when heated in small quantities, and is readily soluble 
in alcohol and ether, but insoluble in water ; it is not easily obtained 
in crystals from its solutions, and its vapours have a very irritating 
action on the eyes. It is decomposed by concentrated alkalis with 
almost explosive violence; when treated with dilute soda, it yields 
hydrogen cyanide, hydrogen chloride, carbonic anhydride, and a 
colourless, resinous compound, but the formation of chloroform, 
formic acid, and hydroxylamine could not be observed; on evapora- 
tion with concentrated hydrochloric acid, the oxime suffers decompo- 
sition, and there remains a crystalline residue of hydroxylamine 
hydrochloride. 

Acetoxime combines readily with the chlorides of benzene-, para- 
toluene-, and naphthalene-f-sulphonic acid in presence of soda, 
yielding crystalline compounds which will be described in another 
paper ; analogous derivatives of benzophenone oxime cannot be easily 


obtained. F. 8S. K. 


Constitution of Aliphatic Ketones and the Action of Sodium 
on Acetone. By P. C. Freer (Amer. Chem. J., 13, 308—322).—The 
author discusses at length the constitution of ethyl acetoacetate and 
acetone. 

Powdered sodium dissolves in a solution of dry ethyl acetate in dry 
ethyl ether, and the resulting product yields nothing but ethyl aceto- 
acetate when treated with hydrochloric acid. This would seem to 
point to the intermediate formation of Frankland’s hypothetical 
sodium derivative of ethyl acetate (Jahrb., 1865, 204). 


1182 ABSTRACTS OF CHEMICAL PAPERS. 


A comparison of the properties of tetric acid, C;H.O; (Abstr., 1888, 
1272), with those of ethyl acetoacetate seems to show that hydroxy! 
is present in the former, but not in the latter. Tetric acid forms a 
crystalline compound with phenylhydrazine, and is not reduced by 
sodium amalgam. The sodium salt, NaC;H;O; + 3H,0O, crystallises 
in plates, which lose their water of crystallisation in a vacuum over 
sulphuric acid. The anhydrous salt is stable at 190°. Sodium 
tetrate does not react with ethyl iodide, but the silver salt yields 
ethyl tetrate, an oil boiling at 176° under a pressure of 50 mm, 
Ethyl tetrate is insoluble in water and cold aqueous soda, but 
soluble in alcohol and ether. It is hydrolysed by potash, showing 
that the ethyl group is attached to oxygen. Tetric acid reacts 
with warm acetic anhydride to form a neutral, colourless oil, boiling 
at 178° under 50 mm. pressure. The oil, which has the composition 
of acetotetric acid, C;H,O,, is reconverted into tetric acid by aqueous 
potash or alcoholic hydroxylamine. 

The author endorses the view that in carbon compounds containing 
both metal and oxygen, the metal is united to the carbon only in- 
directly through the oxygen. This would seem to involve a difference 
in constitution between ethy] acetoacetate and its sodium derivative. 
That this is the case is shown by the fact that the latter unites with 
ethyl cinnamate to form a crystalline additive product, whilst the 
former does not. Further details of this reaction are to be pub- 
lished. 

The formation of sodium acetonate (Abstr., 1890, 956) has been 
further studied. The theoretical amount of hydrogen is displaced by 


the sodium, and a small amount of a condensation product, probably 
mesityl oxide, is formed (compare following abstract). Jx. W. 


Action of Ethyl Chlorocarbonate on Acetone-sodium. By 
P. C. Freer and G. O. Hiaiey (Amer. Chem. J., 13, 322—326 ; com- 
pare preceding abstract).—Excess of acetone is added in an atmo- 
sphere of hydrogen to powdered sodium (1 gram) covered with ether, 
and the calculated amount of ethyl chlorocarbonate (4°7 grams) is 
gradually introduced. As soon as the violent reaction is complete, 
the process is repeated until a sufficient quantity of the product has 
accumulated. The sodium chloride which separates out is then 
extracted with water, and the ethereal residue is evaporated, leaving 
a yellow oil, the greater part of which boils at 128°, and appears, 
from analysis and vapour-density determinations, to be an isomeride 
of ethyl acetoacetate. The purified oil is colourless and insoluble in 
water, but miscible with alcohol and ether in all proportions. It does 
not react with phenylhydrazine or ferric chloride. Bromine com- 
bines with it slowly in the cold to form additive products, but in 
sunlight acts as a substituting agent. On boiling with dilute hydro- 
chloric acid, it is decomposed quantitatively into carbonic anhydride, 
alcohol, and acetone. The authors suggest the formula 


CH,:CMe:0-COOEt 


for the new substance, and conclude that in acetone-sodium the metal 
is combined with oxygen. Jy. W. 
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“ Acetone-potash” and “Acetone-soda.” By W. Vavuset (J. 
pr. Chem. [2], 43, 599—600).—When acetone is heated with solid 
potassium hydroxide, a crystalline substance separates on the surface 
of the liquid after about five minutes, and gradually increases in 
guantity. When it is dried by filter paper, washed free from excess 
of acetone by light petroleum, and left in a desiccator, it forms a 
white powder which is very hygroscopic, and readily loses acetone. 
The analyses of this substance agree with the formula KHO + 
CO Me,. 

** Acetone-soda ” can be prepared in like manner; it has not yet 
been investigated. A. G. B. 


Action of Chlorine on Methyl Ethyl Ketone. By D. Viapesco 
(Bull. Soc. Chim. [3), 5, 142—149).—Methyl ethyl ketone is chlorin- 
ated in a reflux apparatus by a slow stream of dry chlorine free from 
hydrogen chloride. The progress of the reaction is determined by 
the amount of hydrogen chloride collected in a flask containing dis- 
tilled water, connected to the condenser, twenty-four hours being 
required in cloudy weather to form the monochloro-derivative. Hydro- 
gen chloride and excess of chlorine are expelled from the product of 
the reaction by a current of carbonic anhydride, and after washing 
with dilute solution of potassium carbonate, it is dried over calcium 
chloride and fractionated. 

From the fraction boiling at 114—116°, methyl chlorethyl ketone is 
separated by distillation, under reduced pressure, as a colourless liquid 
of an irritating, ethereal odour. It boils at 115° under a pressure of 
758 mm., has a vapour density of 3°8, and a sp. gr. at U° of 1°032. 

By distillation, under reduced pressure, of the fraction boiling at 
164—166°, a methyl dichlorethyl ketone is obtained as a colourless 
liquid boiling at 165° under a pressure of 753 mm.; its vapour density 
is 4°8, and its sp. gr. at 0° = 1-096. 

Both the above chlorinated derivatives are insoluble in water, but 
dissolve in alcohol] and ether; they form crystalline compounds with 
sodium hydrogen sulphite, and are reduced by nascent hydrogen to 
methyl ethyl ketone. Sodium hydroxide acts on monochloromethy] 
ethyl ketone to form dimethylketole (compare Abstr., 1890, 1234), 
so that its constitution is probably COMe-CHCIMe, whilst dichloro- 
methyl ethyl ketone, on treatment with potassium hydroxide, yields 
diacetyl, and is probably COMe-CCl,Me. T. GN. 


Preparation of Triacetin. By C. Birrincer (Annalen, 263, 
359—360).—Triacetin can be very conveniently prepared by heating 
glycerol (20 c.c.) with acetic anhydride (10 c.c.) and finely divided 
potassium hydrogen sulphate (50 grams) until the reaction is at an 
end and the two liquids have formed a homogeneous mixture, and 
then gradually adding a further quantity (2U c.c.) of acetic anhydride 
to the boiling solution, when a very energetic reaction takes place. 
After boiling for a short time, the solution is decanted from the salt, 
mixed with ether, filtered, the ether evaporated, and the product 
purified by fractional distillation. Triacetin passes over at 264—268", 
and a smaller quantity of diacetin at about 285°. F. S. K. 
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Cyanisonitrosoacetic Acid. By H. G. Sépersaum (Ber., 24, 
1988—1992).—The acid previously described as furazancarboxylic 
acid (this vol., p. 827) closely resembles Wolff and Gans’ so-called 
cyanonitrosoacetic acid in properties (this vol., p. 897), and the only 
points of difference between the author’s acid and that of Wolff and 
Gans (stability in a desiccator and stability on boiling with caustic 
alkali) have been removed by a further examination of a fresh 
quantity of the acid under the conditions employed by Wolff and 
Ganz. The copper salt, C,N,0,;Cu + 4H,0, crystallises in six-sided, 
or seemingly four-sided, tablets of rhombic character, is rather 
sparingly soluble in cold water, and, like the silver and calcium salts, 


agrees in all respects with the corresponding salt of Wolff and Gans’ 
acid. W. P. W. 


Alloisomerism: De-halogenisation of Ethyl Salts of <-,- 
Halogenised Acids. By A. Micuart and O. Scuuutuess (J. pr. 
Chem. [2], 43, 587—596).—Hitherto support for the Van’t Hoff- 
Wislicenus hypothesis has been sought for by de-halogenising 
halogen-alky] compounds (Abstr., 1889, 236,576). These compounds 
are difficult to prepare in a state of purity, and the authors hope that 
a study of the ethy! salts of a-8-halogenised acids will prove more 
productive of results. 

When zinc acts on a cooled solution of ethyl 2-8-dibromopropionate 
in ether, zinc bromide is formed, and by shaking the solution with 
water to remove this salt, evaporating off the ether, and distilling, a 
good yield of ethyl acrylate is obtained. It was noted that ethyl 
acrylate can dissolve zinc bromide, and that the above reaction will 
not take place in absolute ether, a very small quantity of water being 
necessary. 

Ethyl a-B-dibromobutyrate is obtained by saturating an alcoholic 
solution of dibromobutyric acid (m. p. 87°) with hydrogen chloride ; 
it is an oil which boils at 110°5—111° (21 mm.) and does not dissolve 
in water. By acting on it with zinc in an ethereal solution at the 
ordinary temperature, ethyl crotonate was obtained, which, on hydro- 
lysis, yielded crotonic acid of m. p. 72°. 

Claus (Abstr., 1883, 43) found that when ethyl dibromosuccinate is 
treated with zinc and ethyl bromide, the latter is not acted on, while 
1 or 2 atoms of zinc enter into combination with the acid, without 
removing bromine, and syrupy liquids containing zine are formed. 
The authors have repeated this experiment, and find that when the 
ethyl bromide is dry no reaction takes place, but on the addition of a 
drop of water the action is violent, and zinc bromide and ethyl fumarate 
(equal molecular proportions) are formed, and can be separated by 
shaking with water. Claus’ syrupy liquids were solutions of zinc 
bromide in ethyl fumarate (compare above). The same results were 
obtained when ether was substituted for ethyl bromide; no reaction 
occurred if the ether was absolute. No ethyl maleate could be 
detected. Ethyl allodibromosuccinate was similarly treated, but only 
ethyl fumarate was obtained; this is contrary to the Van’t Heff- 
Wislicenus hypothesis, according to which ethy! maleate should have 


ORGANIC CHEMISTRY. 1185 


been formed. The temperature of the above reactions did not rise 
above 25°, and the solutions remained neutral. 

Ethyl citradibromopyrvtartrate, obtained by acting on ethy] citracon- 
ate in ether with bromine in daylight, boils at 164° (22 mm.). 

Ethyl itadibromopyrotartrate is similarly prepared in a chloroform 
solution; it is a colourless oil, and boils at 158° (19 mm.) The 
former of these salts yields mesaconic acid when the product of the 
action of zinc on its moist ethereal solution is saponified, while the 
latter yields itaconic acid under the same conditions ; the temperature 
did not rise above 25° during the reaction. According to the Van't 
Hoff-Wislicenus hypothesis, citraconic acid should be formed when 
ethyl citradibromopyrotartrate is dehalogenised; but the authors 
found no trace of it. 

When ethyl 2,8-trichlorobutyrate (b. p. 101°5; 17 mm.) is dehalo- 
genised in the way described above, ethyl a-chlorocrotonate (m. p. 
172—173°) is formed, and no ethyl allo-a-chlorocrotonate, which 
should have been formed, according to the Van’t Hoff-Wislicenus 
hypothesis (compare Liebermann, this vol., p. 832). A. G. B. 


Preparation of Ethereal Salts of #-Ketonic Acids. By J. 
Hamonet (Bull. Soc. Chim. [3], 5, 23; compare Abstr., 1890, 235, 
1891, 41).—Bouveault states that the author’s method for preparing 
alkyl 8-ketonates yields only salts of the general formula 


R-CH,-CO-CHR'-COOR’ ; 


the latter replies that if these salts are first acted on by sodium, and 

subsequently by an alkyl iodide or an acid chloride, compounds corre- 

sponding with the formula R-CH,-CO:CR’R":-COOR™ are obtained. 
T. G. N. 


Hydroxylevulinic Acid and Acetylacrylic Acid. By L. Wourr 
(Aunalen, 264, 229—26v).—It has been previously shown (Abstr., 
1887, 464) that when the A-bromolevulinic acid obtained from the 
dibromide of angelicalactone is treated with sodium carbonate, it 
yields B-hydroxylevulinic acid and acetylacrylic acid ; some additional 
facts regarding these two compounds and their derivatives are given 


in this paper. 

The lactide, 0<SoomrOnae is gradually deposited in slender 
needles when f-hydroxylevulinic acid is kept over sulphuric acid; it 
is also formed, with elimination of water, carbonic anhydride, and 
diacetyl, when the acid is heated at 150°. 1t separates from boiling 
alcohol and chloroform in colourless needles, sinters together at 238°, 
melts at 240° with decomposition, and is insoluble in sodium carbon- 
ate, and only sparingly soluble in cold water, alcohol, chloroform, 
ether, and carbon bisulphide; it is slowly reconverted into the acid 
by boiling water. 

When f-hydroxylevulinic acid is heated with phenylhydrazine at 
100°, diacetylosazone (m. p. 244°) is formed with evolution of carbonic 
anhydride and ammonia. 


Isonitrosohydrowyvaleric acid, OH-N:CMe‘CH(OH):-CH;'COOH, pre- 
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pared by treating 8-hydroxylevulinic acid with hydroxylamine in 
alkaline solution at the ordinary temperature, crystallises from water 
in colourless, lustrous plates or prisms, melts at 145° with evolution 
‘of carbonic anhydride, and is very readily soluble in hot water, but 
only moderately easily in cold water, and sparingly in ether, benzene, 
chloroform, carbon bisulphide, and light petroleum; in its aqueous 
solutions ferric chloride produces a red coloration which disappears 
on the addition of hydrochloric acid. The calciwm salt, (C;HsNO,).Ca, 
erystallises in needles, is moderately easily soluble in water, and 
seems to contain 1 mol. H,O. The silver salt, CSHs,NO,Ag, crystallises 
from water in lustrous needles, and is gradually decomposed by 
boiling water. When the acid is distilled, it is completely decom- 
posed, yielding as principal products tetramethylpyrazine (Joc. cit.) 
and diacetyldioxime ; these two compounds combine together to form 
a colourless, crystalline substance having the composition 


OH-N:C Me-CMe:N-OH,2C,N.Me,, 


which separates from boiling benzene in slender needles, melts and 
sublimes at 178°, and is readily soluble in warm ether and alcohol, 
but only sparingly in cold water, chloroform, benzene, and carbon 
bisulphide ; it is decomposed into its constituents by acids, alkalis, 
and boiling water. 

Acetylacrylic acid is best prepared by heating f-bromolevulinic 
acid (1 part) with anhydrous sodium acetate (1 part) and glacial 
acetic acid (14 parts) for half an hour at 100°; the yield of the pure 
acid is 90 per cent. of the theoretical. The ethyl salt, C;H;0;Et, pre- 
pared from the silver salt, or from ethyl S-bromolevulinate, is a 
colourless oil of sp. gr. 1°057 at 0°, and boiling at 206—207°; it is 
readily soluble in ether and alcohol, but only sparingly in water, and its 
vapours are very irritating. The orime, OH-N:\UMe-CH:CH-COOH, 
separates from hot water in colourless, cauliflower-like aggregates, 
melts at 206° with decomposition, and is readily soluble in alcohol 
and moderately easily in hot water and ether, but only sparingly in 
cold water, carbou bisulphide, benzene, and chloroform ; in its aqueous 
solution, ferric chloride produces a red coloration. The barium salt, 
(C,;H,NO;).Ba, crzstallises from water in small plates, and is very 
readily soluble in warm water; in its aqueous solution, silver nitrate 
produces a flocculent, sparingly soluble precipitate, and ferric chloride 
a red precipitate which dissolves in hot water with an intense red 
coloration. The hydrazcne, N,HPh?CMe-CH:CH-COOH, crystallises 
from boiling water in yeliow needles, melts at 160° with decomposi- 
tion when heated quickly, and is readily soluble in alcohol, ether, and 
boiling water; when heated at its melting point, it yields a basic 
substance which is probably identical with the phenylmethylpyrid- 
azone described by Ach (Abstr., 1889, 70). 

When acetylacrylic acid is boiled with barium hydroxide, it is 
decomposed into acetone, oxalic acid, and two other acids, one of 
which is crystalline and readily soluble in ether; the other is a thick, 
dark syrup, sparingly soluble in ether. The crystalline acid has the 
composition C,H,U;, melts at 207°, and is readily scluble in alcohol 
and hot water, but only sparingly in chloroform and benzene; its 
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calcium salt is readily soluble, but its silver salt, C/H,O;Ag», is very 
sparingly soluble in boiling water. 

af-Dibromolevulinic acid, CsH,O;Br2, is formed when acetylacrylic 
acid is treated with bromine in ice-cold chloroform solution; it 
crystallises from hot benzene in lustrous needles, melts at 108°, and 
is very readily soluble in ether, alcohol, and hot benzene, but only 
moderately easily in cold water and chlorofurm, and sparingly in 
light petroleum and carbon bisulphide. 

When acetylacrylic acid is reduced with sodium amalgam, it is 
converted into levulinic acid and hydroxyvaleric acid. 

a-Bromolevulinic acid, C;H;O,Br, is produced, together with di- 
bromolevulinic acid (m. p. 114—115°) and small quantities of 
B-bromolevulinic acid (m. p. 59°), when acetylacrylic acid is heated 
with hydrobromic acid at 100° for some hours. The two compounds 
are separated by means of chloroform, in which the monobromo- 
derivative is readily soluble. It crystallises from carbon bisulphide 
in lustrous plates, melts at 79—80°, and is readily soluble in ether 
and alcohol, but only moderately easily in water, benzene, and boiling 
carbon bisulphide, and sparingly in light petroleum. 

a-Hydroaylevulinic acid, C;H.O,, prepared by boiling the preceding 
compound with water, crystallises from warm water in colourless 
needles, sinters together at 100°, and melts at 103—104°; it is readily 
soluble in water and alcohol, but only moderately easily in ether and 
chloroform, and very sparingly in carbon bisulphide, benzene, and 
light petroleum; it reduces Fehling’s and ammoniacal silver nitrate 
solutions. The calcium salt is amorphous, and the silver salt is 
unstable. The lactide, C\oH,.O,, is formed when the acid is heated at 
about 100°; it crystallises from boiling alcohol in slender needles, 
melts at 263° with decomposition, and is only sparingly soluble in 
water, ether, carbon bisulphide, chloroform, and cold alcohol; it is 
gradually reconverted into the acid by boiling water. F. S. K. 


Action of Ammonia and Aniline on Ethyl 2-Acetoglutarate. 
By W. O. Emery (Amer. Chem. J., 13, 351—354; compare this 
vol., p. 544).—A mixture of ethyl a-acetoglutarate (1 vol.) and 
concentrated alcoholic ammonia (2 vols.), after standing 24 hours in 
the cold, and distilling off the unchanged portion, deposits white 
crystals of a substance which may be regarded as the lactam of 
ethyl a-amido-z-ethylideneglutarate, CO<GH CH >C:COOEt. It 
melts at 156°, and is soluble in chloroform and ether. 

When aniline is substituted for the ammonia, the residue left after 
the distillation crystallises on the addition of ether. The white 


substance thus obtained may be regarded as the lactam of ethyl 


a-anilido-a-ethylideneglutarate, CO< GH. CH >C-COOEt. It melts 


at 196°, and is easily soluble in chloroform, but with difficulty in 
ether. Jn. W. 


Tetric Acid, Oxy‘etric Acid, and their Homologues. By P. 
Watven (Ber., 24, 2025—2039).—The compounds obtained by 
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Demargay (Abstr., 1880, 625) from the monobromo- and dibromo- 
substitution products of ethyl alkylacetoacetates, and described under 
the above title, have been since then repeatedly investigated, without 
any certain conclusion being reached (Abstr., 1883, 730, 1085 ; 1884, 
834). The two most recent suggestions with regard to tetric acid 
are those of Moscheles (Abstr., 1888, 1272), who regards it as a 


CHM CO 
lactone of the formula do — on and of Wolff (this vol., 


p. 416), who proposes the formula ‘ 6 > CMe COOH. In order to 


ascertain whether the acid lear as a true carboxylic acid, the 
author has determined the conductivity of the normal sodium salt, 
which, according to Ostwald’s experiments, is a certain criterion of 
the basicity of the acid. The results obtained with tetric acid and 
its homologues agree well with the supposition that they are mono- 
basic acids ; for the sake of comparizon, the author determined the 
conductivity of certain substances which behave in some respects as 
acids, namely, Kiliani’s saccharin, which has a constitution similar to 
that given by Moscheles for tetrinic acid, and of ethyl acetoacetate, 
ethyl ethylacetoacetate, trihydroxyquinoline, and a-naphthol, all of 
which proved, as expected, to be very bad conductors, whilst the 
tetric acids have a conductivity five times as great as that of the 
fatty acids. On the other hand, it was found that ethyl orthonitro- 
benzoylmalonate, NO,-C,H,CO-CH(COOEt), (Abstr., 1885, 263), 
gave numbers as high as a true carboxylic acid, and is indeed so 
strong an acid that it decomposes solutions of potassium acetate, 
succinate, &c. Hence the question of the presence of the carboxy] 
group in tetric acid, &c., must still be regarded as open. 

Oxytetric acid and its homologues show conductivity constants 
which agree with the supposition that they are dicarboxylic acids, 
and further investigation has shown that they are in reality alkyl- 
substituted fumaric acids. Thus oxytetric acid is identical with 
mesaconic acid, oxypentic acid with ethylfumaric acid, and so on. 
In the same manner, the acids described by Demargay as hydroxy- 
tetric acid, &c., and which differ from the oxy-acids in containing two 
additional hydrogen atoms, are identical with the alkylsuccinic 
acids, hydroxytetric acid being methylsuccinic acid, hydroxypentic 
acid ethylsuccinic acid, and so on. 

The preparation of alkylfumaric acids by Demarcay’s method 
gives a comparatively good yield, and the operations are fairly 
simple. The bromination of the substituted ethyl acetoacetate is 
best carried out in ethereal solution, cooling well with ice-cold 
water, the dibromo-compound remaining on evaporation of the ether, 
gradually adding to a mixture of 5 mols. of potash with half its 
weight of alcohol, with continuous shaking and cooling. After 
warming for half-an-hour at 100°, volatile products are removed by a 
current of steam, and the residue acidified and extracted repeatedly 
with ether. The crude product which remains on evaporating the 
ether is purified by several crystallisations from water, with addition 
of animal charcoal. To convert the substituted fumaric acids thus 
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obtained into the corresponding succinic acids, the best reducing agent 
js granulated zinc and dilute sulphuric acid. 

Tetric acid and its next higher homologues are obtained by heat- 
ing the monobromo-derivatives of the substituted ethyl aceto- 
acetates under pressure at 100° for six hours, washing the product 
with a mixture of benzene and light petrolenin, and recrystallising 
from water. The higher homologues are formed simply by-allow- 
ing the brominated ethereal salts to remain, or more quickly by 
warming them in an open flask. 


Electrolysis of Cobalt Salts of Oxalic Acid. By F. Kearmann 
and N. Pickxersoin, (Ber., 24, 2324—2326).—The authors have 
isolated the green salt obtained by the electrolysis of cobaltous 
oxalate dissolved in potassium oxalate, and find it to have the com- 
position 3K,C,0, + Co.(C,O,); + 6H,0, and to be identical with the 
salt obtained by dissolving cobaltic hydroxide in a concentrated 
solution of acid potassium oxalate (Abstr., 1887, 220). Cobalt 
oxalate is dissolved in a boiling saturated solution of potassium 
oxalate, and electrolysed in a platinum dish with constant addition 
of acetic acid, so as to maintain the mixture faintly acid. When the 
green colour has reached a maximum intensity, the solution is 
fractionally precipitated with alcohol; cobaltous potassium oxalate 
and potassium oxalate are at first precipitated. The mother liquor 
is then precipitated with a large volume of alcohol, and the green 
precipitate purified by solution in water and reprecipitation with 
alcohol. It is thus obtained in beautiful, dark-green crystals. The 


aqueous solution of the salt acts as a strong oxidising agent, and on 
boiling is decolorised with precipitation of cohaltous oxide salt. 

No corresponding compound was obtained on treating nickel 
potassium oxalate in the same way. Mangano-potassium oxalate 
gave an intense purple-red solution, but the compound is so unstable 
that the authors have not yet been able to isolate it. E. C. R. 


Determination of the Structure of Fatty Acids by Bromina- 
tion. By K. Auwers and R. Bernnaropi (Ber., 24, 2209—2233).— 
The bromination of fatty acids by means of bromine and amorphous 
phosphorus, in the manner described by Hell, Volhard, and Zelinsky, 
has frequently been a subject of investigation, and from the facts 
afforded by the experiments hitherto carried out, the following rules 
may be laid down :—(1.) Fatty acids yield a bromo-substitution pro- 
duct only when the molecule contains at least one atom of hydrogen 
in the «-position relatively to the carboxy-group. (2.) When brom- 
ination takes place at all, the product is invariably a monobromo- 
derivative. As these rules are based on very insufficient evidence, the 
anthors have studied the behaviour of a Jarge number of mono- and 
di-carboxylic acids under the conditions referred to above, and more 
fully described below; the followirg statements give a summary of 
their results :—(1.) All fatty mono- and di-carboxylic acids which 
contain one or more atoms of hydrogen in the 2-position relatively to 
the carboxy-group are easily brominated, and the size of the mole- 
cule does not influence the course of the reaction. (2.) The greatest 
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number of atoms of hydrogen which are substitated by bromine 
under the normal conditions is equal to the number of carboxy- 
groups in the molecule of the acid; when, however, a very large 
excess of the theoretical quantity of bromine is employed, and the 
duration of the experiment is greatly extended, a comparatively very 
small quantity of a dibromo-derivative is obtained in the case of 
acetic, propionic (?), and normal butyric acids. (3.) Dicarboxylic 
acids, such as malonic acid and glutaric acid, which contain hydrogen 
atoms in the a-position to both the carboxy-groups, yield dibromo- 
substitution products; succinic acid and its alkyl derivatives form 
an exception to this rule (compare following abstract). It must be 
stated, however, that no experiments were made by the authors to 
prove that the bromine atom in the substitution product really occu- 
pies the a-position to the carboxy-group; that it does so in the case 
of a-bromisobutyric acid and a-bromopalmitic acid has been already 
shown by Bischoff, and by Hell and Jordanoff; judging by analogy, 
it may be assumed, therefore, that this is also true in the case of 
other fatty acids, especially as substitution takes place only when 
the acid contains a hydrogen atom in the @-position. 

The experiments were carried out as follows:—A quantity of 
bromine, calculated from the equations :— 


3C,Hy»+:COOH + P + 11Br=3C,H,,Br-COBr + HPO, + 5HBr, 
3C,H2,(COOH), + 2P + 22Br = 3C,H:, _.Br,(COBr), + 2HPO, 
+ 10HBr, 


is gradually added to a mixture of the acid (10—20 grams) and the 


theoretical quantity of amorphous phosphorus, any considerable rise 
of temperature being avoided ; the mixture is then gradually heated 
to 90—100°, and small quantities of bromine added, until the evolu- 
tion of hydrogen bromide ceases; this extra quantity of the halogen 
is added to comp-nsate for loss during the process. In the Case of 
the monocarboxylic acids, the reaction usually occupies a few hours, 
but for the conversion of the dicarboxylic acids into dibromo- 
derivatives 10—15 hours are required. Finally the product is 
treated with absolute alcohol, and the ethereal salt produced in this 
way submitted to fractional distillation, or the product is decom- 
posed with water, and the brominated acid purified by the usual 
methods. 

The new compounds obtained in the course of this investigation 
will be now described. 

Ethyl bromocaprylate, C\.Hi,BrO,, is a colourless liquid boiling at 
245—247° under the ordinary pressure, and at 170—176° under a 
pressure of 100°. 

Bronolauric acid, C,,H,;BrO,, is a colour'ess, crystalline compound 
melting at 30—31°'5°; it is almost insoluble in cold water, and only 
sparingly soluble in cold light petroleam, but readily in alcohol, 
benzene, ether, and chloroform. The ethyl salt, C,H,,BrO,, boils at 
172—174° under a pressure of 10°5 mm. 

Ethyl bromostearate, C»HsBrO,, melis at 33—34°5°, and is readily 
soluble in ether, chloroform, light petroleum, and benzene, but only 
sparingly in cold alcohol, and insoluble in water. 


ORGANIC CHEMISTRY. 1191 


Dibromoglutarie acid (normal), C;H.Br,0,, crystallises from ether 
in compact prisms, melts at 169—170°, and is readily. soluble in 
ether, glacial acetic acid, and hot water,. but almost insoluble in 
benzene, chloroform, and light petroleum ; the ethyl salt, C,H\,Br.0, 
Loils at about 160° under a pressure of 21 mm. ; 

Dibromo-B-methylglutaric acid, CsH,Br,0,, separates from benzene 
in crystals melting at 151—152°. 

Dibromosebacic acid, CjH,Br,0,, crystallises in needles, melts at 
117-5—119°, and is readily soluble in hot water, alcohol, ether, 
chloroform, and hot benzene, but only sparingly in cold benzene, and 
insoluble in water. F. 8S. K. 


Bromination of Succinic Acid and its Alkyl Derivatives. 
By K. Auwers and A. Imuiuser (Ber., 24, 2233—2240).—When 
succinic acid is treated with bromine and amorphous phosphorus in 
the manner described in the preceding abstract, the principal product 
is monobromosuccinic acid; only small quantities of the dibromo- 
acid are produced, even when the succinic acid is treated first at the 
ordinary temperature, and then for a long time at about 90°, with a 
quantity of bromine sufficient to convert the whole of the acid into 
the dibromo-derivative. Glutaric acid, like succinic acid, is only 
brominated with difficulty in comparison with other dicarboxylic 
acids; when the acid is heated with bromine at about 90°, the mono- 
bromo-derivative is the principal product, but larger or smaller 
quantities of the dibromo-acid are formed according to the condi- 
tions of the experiment; when the mixture is heated at 100°, the 
principal product is the dibromo-acid, a small quantity of the 
anhydride of bromocitraconic acid being also produced. The bromo- 
glutaric acid obtained in this way melts at 147°. and is probably 
identical with citrabromoglutaric acid (m. p. 145°); the dibromo- 
derivative melts at 150—151°, and seems to be identical with citra- 
dibromoglutaric acid (m. p. 150°). 

When either of the symmetrical dimethylsuccinic acids is treated 
with bromine and amorphous phosphorus under various conditions, 
the principal product is invariably pyrocinchonic anhydride 
(m. p. 96°); a small quantity of a colourless, crystalline compound 
melting at 135—160° was also obtained in some of the experiments, 
but the formation of the monobromo-substitution product, described 
by Hell and Rothberg (Abstr., 1889, 371), was not observed. 

F. S. K, 


Monoximes of Succinic Acid. By A. Pivrr (Ber, 24, 
2287—2290).—Hantzsch has stated that the reason fur his work on 
these compounds (Hantzsch and Cramer, this vol., p. 823) was that 
the author had retained a formula which represented the nitrogen 
combined with two carbon atoms in spite of his (Hantzsch’s) paper 
‘On the Position in Space of Atoms in Molecules containing Nitro- 
gen” (Abstr., 1890, 348). The author states that his paper here 
referred to “ On a New Synthesis of Asparagin” was laid before the 
Reale Accademia di Napoli before he had seen Hantzsch’s paper. 

Since then he has obtained a large number of results which agree 
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with those obtained by Hantzsch, and gives a list of the compounds 
he has prepared. E. C. R. 


Electrolytic Synthesis of Bibasic Acids. By A. Crum Brown 
and J. WALKER (Annalen, 261, 107—128; also Trans. Roy. Soc. Edin., 
36, 211—224).—When an aqueous solution of potassium acetate is 
electrolysed, the following reactions take place at the anode :— 


(1.) 2CH,;COO + H,O = 2CH,-COOH + O. 
(2.) 2CH,;COO = CH;CH; + 2CO,. 
(3.) 2CH;COO = CH,;COOCH; + CO. 


Tn a weak solution, the first action predominates ; in a concentrated 
solution, the second. The anthors find that strong solutions of 
potassium ethyl salts of acids of the oxalic series are also decomposed 
according to equation 2. Thus in the case of potassium ethyl 
malonate we have 2COOEt‘CH,,COO = COOEt-CH,CH,COOEt + 
2CO,, obtaining in this way succinic acid from its lower homologue 
malonic acid. In the same way, adipic acid may be obtained from 
succinic acid, and so the oxalic acid series may be ascended (compare 
Abstr., 1890, 583). 

The electrolysis is conducted in a large platinum crucible (48 cm. 
high, 4°3 cm. across), which serves as cathode. The anode is a stout 
platinum wire, wound into a spiral, and presenting a surface equal 
to ,5th of the internal surface of the crucible. This ensures a great 
current density at the anode, which the authors show to be essential 
to the success of the synthesis. The current employed has a strength 
of 3—5 ampéres and an E.M.F. of 12 volts. The crucible is coo'ed 
by a current of water flowing round it. All the potassium ethyl 
salts examined were found to be excessively soluble in water; the 
best concentration for electrolysis is 15 to 2 parts salt in 1 part 
water. 25 grams of potassium ethyl malonate could be electrolysed 
under the above conditions in an hour, giving 9°2 grams of diethyl 
succinate, equal to 60 per cent. of the theoretical quantity. The 
synthesis goes equally well with potassium methy] salts. 

Besides the ethereal salts formed according to the equation, other 
ethereal products appear with the higher acids of the series, but these 
were not investigated. 

The succinic and adipic acids obtained in the above manner are 
identical with those prepared in other ways. The yield of diethyl 
adipate from ethyl potassium succinate was 35 per cent. of the theore- 
tical. From ethyl potassium adipate, the diethyl salt of ordinary 
sebacic acid was obtained (yield 20 per cent.), thus proving that 
sebacic acid is a normal bibasic acid. Similarly, from ethyl potas- 
sium glutarate ordinary diethyl suberate was prepared (yield 28 per 
cent.). Suberic acid is thus also normal. 

Ethyl potassium suberate, on electrolysis, yielded the diethyl 
salt of a new acid, normal dicarbododecanic acid, 


COOH:(CH,},.,COOH. 
The diethy] salt is a crystalline mass melting at 27°. The acid melts 
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at 123°, and is decomposed at high temperatures. It is very slightly 
soluble in water, soluble in hot alcohol and ether. The alkaline salts 
are soluble in water; the others are insoluble. Yield 25 per cent. 
Another new acid, normal dicarbodecahexanic acid, 


Coo H-[CH,] 1° COOH, 


was prepared similarly from sebacic acid. In this case the electrolytic 
solution must be warmed to 50° in order that the carrent may con- 
tinue to flow, as the diethyl salt which is formed melts only at 43°. 
The acid melts at 118°, is scarcely soluble in water, slightly soluble in 
ether, but easily soluble in hot alcohol. Only the alkaline salts are 
soluble in water. Yield 20 per cent. 

The potassium ethyl salts for electrolysis are prepared from the 
corresponding diethyl salts, which are half saponified by the calcu- 
lated quantity of alcoholic potash. The alcoholic solution is eva- 
porated to dryness, and the residue taken up with water, the resulting 
aqueous solution being then shaken out with ether, and evaporated to 
the proper concentration. The ethereal products of the electrolysis 
float to the surface as oils, which may be easily separated and purified. 

J 


Synthesis of Alkyl Derivatives of Succinie Acid. By A. 
Crum Brown and J. Watker (Proc. Roy. Soc. Edin., 18, 95—97).— 
Ethyl potassium methylmalonate (150 grams), on electrolysis (com- 
pare preceding abstract), yielded an ethereal product (60 grams) of 
which half boiled between 194° and 206°. 

This fraction was saponified, and the resulting potassium salt con- 
verted into acid. The crude acid was freed from a small quantity of 
oil, and subjected to systematic fractional crystallisation from water. 
Two acids were thus obtained, both having the composition C.H,O,. 
The less soluble acid melted at 193°, the other at 120—121°. From an 
investigation of their properties, including the electrical conductivity, 
these acids were found to be identical with anti- and para-s-dimethy]l- 
suceinic acids (m. p. 194° and 120° respectively). 

In like manner, ethyl potassium ethylmalonate yielded, on electro- 
lysis and treatment as above, two isomeric acids of the composition 
C,H,,O,. On further examination, these proved to be para-symme- 
trical-diethylsuccinic acid (m. p. 192° with decomposition) and anti- 
symmetrical-diethylsuccinic acid (m. p. 130°). J. W 


New Isomeride of Mucic Acid and the so-called Paramucic 
Acid. By E. Fiscuer (Ber., 24, 2136—2143).—The dicarboxylic, 
just like the monocarboxylic, acids of the sugar group can be partially 
converted into their stereochemical isomerides by heating them with 
quinoline, or with an aqueous solution of pyridine; when mucic acid 
(100 grams), which is almost insoluble in boiling quinoline, is heated 
at 140° for three hours with water (1 litre) and commercial pyridine 
(200 grams), it is partially transformed into a new isomeride, which 
the author names allomucic acid. 

Allomucie acid, CsHwOs, crystallises from water in microscopic 
needles, melts at 166—171° with decomposition, and is soluble in 
10—12 parts of boiling water, but only very sparingly in alcohol; it 
VOL. LX. 41 
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is optically inactive. It has a lower melting point than mucic acid, 
from which it differs also in being much more soluble in water. 
When its aqueous solution is boiled or evaporated, the acid is partially 
converted into a compound which is identical with the so-called para- 
mucic acid, but which is in reality a lactone acid, as will be shown 
below. The potassium, sodium, ammonium, and magnesium salts are 
much more readily soluble in water than the corresponding salts of 
mucic acid. The calcium salt, C,H,0,Ca, is obtained when a solution 
of the acid in water (50 parts) is neutralised with calcium carbonate ; 
on evaporating the filtered solution, the salt is deposited in the form 
of a crystalline powder, which, when dried at 100°, seems to contain 
14 mols. H,O, part of which (4 mol.) is expelled at 130°; the barium 
and cadmium salts, like the calcium salt, are crystalline and ver 
sparingly soluble in water. The diphenylhydrazide, CsH,O,.(N2H,Ph)., 
is deposited in crystals when an aqueous solution of the acid is boiled 
for an hour with phenylhydrazine ; it melts at 213° with decomposi- 
tion when quickly heated, and is very sparingly soluble in hot water 
and alcohol. When allomucic acid (1 gram) is heated with concen- 
trated hydrochloric acid (1 gram) and fuming hydrobromic acid 
(1 gram) at 150° for eight hours, it is converted into dehydromucic 
acid; d.-mannosaccharic acid can also be transformed into dehydro- 
mucic acid by heating its lactone with a mixture of these two acids. 
When allomucic acid is heated with water and pyridine at 140°, it is 
partially converted into mucic acid. 

The lactone acid of mucic acid, hitherto known as paramucic acid, 
is formed when a solution of mucic acid (30 grams) in water (2 
litres) is boiled for 20—30 minutes, and the solution then evaporated 
to 300 c.c. over the free flame; the crystals of mucic acid (8 grams) 
are separated from the cold solution by filtration, the filtrate evapo- 
rated ina vacuum at about 50° to a thin syrup, and the residue mixed 
with pure acetone. The solution is again filtered from crystals of the 
acid, and evaporated over sulphuric acid under reduced pressure ; the 
residue still contains a little acid, produced by the water present in 
the syrup, but when it is dissolved again in dry acetone, and the 
filtered solution evaporated over sulphuric acid, the pure lactone is ob- 
tained as a thick acid syrup. The compound has not yet been obtained 
in a crystalline condition, but that it is the lactone acid, and not the 
dicarboxylic acid, is amply proved by the whole behaviour of the 
compound, especially by the fact that, on titration with soda at 0°, 
the quantity of alkali required to neutralise the solution is only half 
that required when titration is carried out at 100°. When the lactone 
acid is heated with water at 100°, and the solution then allowed to 
cool, pure mucic acid is deposited in crystals ; the same change takes 
place, but much more quickly, on warming the lactone acid with con- 
centrated hydrochloric acid or with dilute nitric acid. It is very 
readily soluble in soda, being thereby converted into sodium mucate ; 
it dissolves freely in alcohol, and is obtained unchanged as a syrup on 
evaporating the solution over sulphuric acid, but if the alcohol 
contains inorganic salts or traces of mineral acids, combination takes 
place between the alcohol and the lactone acid, and a crystalline 
compound melting at about 175°, which is probably impure ethyl 
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hydrogen mucate, is produced. It is readily reduced by sodium 
amalgam, yielding an aldehyde acid, from which it is probable that a 
new monocarboxylic acid of the dulcitol series can be obtained. The 
hydrazide, C,H,O,N,H.Ph, is deposited, after some time, when 
phenylhydrazine is added to a moderately concentrated solution of the 
lactone acid ; it crystallises from hot water in colourless plates, melts 
at 190—195° with decomposition, and is readily soluble in water. 

It is clear, from the above facts, that all the present data regarding 
the solubility of mucic acid in hot water are incorrect; the method of 
estimating mucic acid, based on its slight solubility in water, is also 
an inaccurate process, but the errors of estimation would be consider- 
ably reduced in this case by evaporating with hydrochloric acid or 
dilute nitric acid to prevent the formation of the lactone acid. 

F. 8. K. 

Ethyl Ethylenedicarbamate. By O. Ruovssopoutos (Ber., 24, 
2268—2269).—-Ethyl ethylenedicarbamate, C,H,(NH-COOEt),, is 
obtained by the action of ethylenediamine on ethyl chlorocarbonate. 
The reaction takes place at the ordinary temperature and with develop- 
ment of heat. It forms long, white needles, insoluble in cold water, 
somewhat soluble in hot water, and easily in alcohol and ether. It 
melts at 113°, and when allowed to crystallise very slowly, it forms 
thick, monoclinic crystals. Unlike ethyl ethylidenedicarbamate, it is 
very stable, is not decomposed by soda, and when heated sublimes for 
the most part without decomposition. Acetic anhydride has no action 
on it. An attempt to obtain ethylenedicarbimide by distilling it with 
phosphorus pentoxide failed, E, C. R, 


Constitution of the Tetrole Rings. By G. Ciamician (Ber., 24, 
2122—2127).—The author criticises the views which have recently 
been put forward by Bamberger (this vol., p. 1032) on the constitu- 
tion of closed chains of five atoms. In conjunction with Angeli, the 
author has lately shown that thiophen and its derivatives are more 
stable, as regards the breaking of the closed chain, than pyrroline and 
furfurole, whereas according to Bamberger all these compounds have 
the same character and belong to hexacentric systems, in which the 
nitrogen atom functions as a pentad, the sulphur and oxygen atoms 
as tetrads. Even if it be assumed that there are no double linkings 
in these compounds, there seems to be no reason for supposing that 
nitrogen functions asa pentad and oxygen and sulphur as tetrads; the 
three rings may just as well be regarded as tetracentric systems in 
order to account for their properties in accordance with Bamberger’s 
ideas, and, moreover, the known facts do not warrant the assumption 
that pyrroline contains pentad nitrogen. F, 8S. K. 


Pyrone. By J. W. Briiut (Ber., 24, 2450—2455).—Pyrone boils 
at 105—106° under 13 mm. pressure, melts at 32—33°, solidifies at 
31—32°, and has a sp. gr. of 1°1898 at 40°3°/4°. On exposure to air 
and light, it rapidly becomes coloured, especially when warm. The 
refractive index was determined by the method recently described by 
the author (this vol., p. 513), and the numbers obtained at 40:3° for 
lithium, sodium, and thallium light were n,; = 1°51725, ny, = 152383, 
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and my, = 152994. From these the values for the a, 8, and y hydro- 
gen lines were calculated, that for Ha from m,; and ny, by Cauchy’s 
equation, and those for Hg and Hy, from the numbers observed for 
French turpentine, 
Li. ie Na. Tl. He. H,. 
1°46202 1°46252 1°46526 1:46836 1°47202 1°47779 


by assuming that the differences ns — nz, and ny — ny, stand in the 
same proportion as m7, — %,; for the two substances, the refractive 
indices of pyrone for the three rays being estimated, therefore, as 
Ha = 1°51821, Hs = = 53726, and Hy = 1 "54880. The specific re- 
fraction, N, that is, ta 5 a 7’ molecular refraction, M, and molecular 
dispersion, My — Ma, rin pyrone, calculated from these data, are given 
in the table. 


N.. Nuys. N,. M. My M,- M,—M.. 
0°2548 02571 0°2673 2446 2468 25°66 1-20 
Claisen’s synthesis of chelidonic acid (this vol., p. 425) affords 


evidence in favour of the pyrone formula, 0O<t5: CH, first pro- 
posed by Lieben and Haitinger, but, as pyrone does not form additive 
compounds or a hydrazone or oxime, further confirmation seemed 
desirable. This is supplied by the data given, since for a compound 
of Lieben and Haitinger’s formula the molecular refraction for Ha 
calculated by the author’s method (this vol., p. 775) is Ma = 23°89, 
and for sodium light calculated from Conrady’s constants is My, = 
24°09, numbers which agree well with the experimental values. The 
molecular dispersion for a compound of this formula calculated from 
the data given in the same paper is about 0°90, and the fact that the 
experimental value is 1°20 affords evidence in favour of the view there 
expressed, that when a carboxyl radicle is linked to unsaturated 
carbon atoms the dispersive power is unusually high. 
W. P. W. 


Action of Chlorine on Benzene in presence of Sulphuric 
Acid. By Isrrati and Pérricou (Bull. Soc. Chim. [3], 5, 165— 
168).—Dry chlorine is passed for six days through a mixture of ben- 
zene (200 c.c.) and sulphuric acid (300 c.c.) contained in a reflux 
apparatus, the temperature being increased from 80° upwards as 
chlorination proceeds. In addition to franceines, which are dissolved 
by the sulphuric acid, a solid mass of chlorobenzene is obtained, con- 
sisting of tetrachlorobenzene (1:2:4:5), pentachlorobenzene, and 
small quantities of monochlorobenzene and paradichlorobenzene. The 
author also separated some chlorobenzenesulphonic acid, C,H,Cl-SO;H, 
which bears out his theory that the final chloro-derivatives are formed 
from the action of hydrochloric acid on intermediary chlorosul phonic 
acids. T. G.N. 


Benzene Hexachlorides. By C. Frieprt (Bull. Soc. Chim. [3], 
5, 130—138).—The author endeavours to account for the existence of 
the two isomeric benzene hexachlorides by arguments based on the 
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possible stereochemical constitution of the two substances. The 
original paper should be consulted. T. GN. 


New Method of Iodation in the Aromatic Series. By Isrrat: 
(Bull. Soe. Chim. (3), 5, 158—162).—In preparing franceines by the 
action of concentrated sulphuric acid on halogen derivatives of 
benzene, a migration of the halogen occurs, resulting in the formation 
of higher derivatives (compare Abstr., 1590, 51), this having also been 
noticed by Herzig (Abstr., 1882, 46) and by Neumann (Abstr., 1887, 
573). The author’s process is as follows :—Benzene (1 litre), sulph- 
uric acid, sp. gr. 1°84 (2 litres), are introduced into a reflux appa- 
ratus of about 5 litres capacity, and so soon as sulphonation is induced 
by gentle warmth a corresponding quantity of iodine is added. Ioda- 
tion begins at 80°, and as it progresses the temperature may be in- 
creased to 200°. The author explains the reaction according to the 
following equations:—(1) C,H;SO,H + I, = C,H,l’SO,H + HI, 
(2) C.H,I'SO;,H + HI = SO, + H,O + C,H,l,, and this is borne 
out by the fact that much SO, is evolved during the reaction, while 
the sulphonic acids which exist in quantity at that stage of the pro- 
cess when the diiodo-derivative is formed have almost completely dis- 
appeared when the tetraiodo-derivative is produced. In the case of 
the higher homologues of benzene, great care must be exercised in 
heating the mixture, or carbonisation ensues. T. G. N. 


Iodopentachlorobenzene. By Istrati (Bull. Soc. Chim. [3}, 5, 
169).—Pentachlorobenzene melting at 74° and boiling at 272° (100 
grams), sulphuric acid, sp. gr. 1°84 (400 c.c.), and iodine (55 grams) 
are boiled together during 24 hours; on cooling, a substance is 
deposited which melts at 130-—-135°. The supernatant sulphuric acid 
contains a francein. After treatment of the mass with soda and wash- 
ing with distilled water, the excess of pentachlorobenzene is removed 
by extracting with hot alcohol, and the residue of iodopentachloro- 
benzene is purified by recrystallisation from chloroform. The sub- 
stance forms colourless, silky needles which melt at 207°5—208°, and 
its solution in chloroform is decomposed by sunlight. T. G. N. 


Orthonitrotoluene. By F. Srrene (Ber., 24, 1987).—Ortho- 
nitrotoluene is usually stated to boil at 223°, and to remain liquid at 
—2vu°. Pure orthonitrotoluene, free from the para-compound, boils 
ut 218°, solidifies completely at —10°5°, and has a sp. gr. = 1168 at 
15°. W. P. W. 


Occurrence of Ethylbenzene in Commercial Xylene. By E. 
Noettine and G. A. Paumar (Ber., 24, 1955—1958).—'The occurrence 
of ethylbenzene in coal-tar has not hitherto been observed, althongh 
the presence of ethyl alcohol in the “ first rannings ” of the benzene 
stills has been recorded. In separating paraxylene from coal-tar 
xylene by Jacobsen’s method (this Journal, 1877, i, 600) the authors 
obtained a hydrocarbon which boiled at 134—138°, and did not crys- 
tallise even in a good freezing mixture. On bromination by Friedel 
and Crafts’ method (Abstr., 1886, 229), this gave a mixture of tetra- 
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bromoxylene and pentabromethylbenzene, and asa result it was found 
that two-thirds of the supposed paraxylene consisted of ethylbenzene 
corresponding with an approximate proportion of 10 per cent. in the 
crude xylene. All specimens of coal-tar xylene subsequently examined 
have been found to contain ethylbenzene, although in smaller pro- 
portion, and the presence of ethylaniline in commercial xylidine has 
also been detected, W. P. W. 


Colouring Matter of Red Carbolic Acid. By E. Fasint (Chem. 
Centr., 1891, i, 401, and 448 ; from Pharm. Post, 24, 41).—If reduced 
copper be dissolved in pure phenol out of contact with the air, a 
yellowish-brown solution is formed, which does not become red. 
If this solution be shaken with 1 part of water, light-brown 
flakes are precipitated, which are insoluble in alcohol, ether, 
&c. The phenol containing this compound, copper diphenyl, CuPh,, 
becomes intensively carmine-coloured when treated with a little 
ammonia and hydrogen peroxide. If the colouring matter be preci- 
pitated with water and extracted with ether, the copper diphenyl re- 
maining has not lost weight, but is now darker coloured, owing to 
some change in composition. If pure phenol be treated with ammonia 
and hydrogen peroxide, no formation of the red dye occurs ; if a knife 
blade be dipped into this, blood-red streaks will commence to flow 
from its surface. The authorconsiders that the most probable cause 
of the partly liquid condition of phenol is the presence of ammonium 
phenoxide, which is liquid, and the brown colour is attributable to the 
presence of copper or iron, 0°0001 per cent. of either of these metals 
being sufficient to cause a dark-brown coloration. Oxygen or bleach- 
ing powder acts on ammonium phenoxide with formation of a blue 
colouring matter, phenocyanin, which is soluble in ether in presence 
of free acid. The ethereal solution is red, and the residue left on 
evaporation of the ether dissolves in concentrated sulphuric acid, 
forming a green solution, the colour becoming, later, less distinctive. 
This colouring matter is quite distinct from the copper diphenyl, which 
does not become blue on addition of ammonia. J. W. L. 


Action of Epichlorhydrin on Phenols. By T. V. Linpemaxy 

(Ber., 24, 2145—2149).—Phenyl a-chlorohydrin ether, 
OPh:-CH,°CH(OH)-CH,Cl, 
is formed, together with phenyl glycidol ether (see below), when 
phenol is heated with epichlorohydrin at 150° for six hours ; the two 
products are separated by distillation with steam, the last-named 
compound alone being volatile. Phenyl a-chlorohydrin ether is a 
yellow oil and cannot be distilled even under reduced pressure ; when 
boiled with an aqueous solution of potassium phenate, it is converted’ 
into diphenylglycerol (m. p. 80—81°). 
. H 

Phenyl glycidol ether, OPh-CH,CH< *, boils at 234° with slight 

decomposition, but distils unchanged at 220° under a pressure of 


520 mm. 
Phenylglycerol, OPh-CH,-CH(OH)-CH,-OH, is formed when the 
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preceding compound is heated with water at 110—120°; it is a 
colourless, crystalline compound. 


H 
Paracresyl glycidol ether, C.H.Me-0-CH:CH< *, Separates as an 


oil when epichlorohydrin is added to an alkaline solution of paracresol ; 
it boils at 210° under a pressure of 200 mm. with slight decom- 
position. 

Diparacresylglycerol, OH-CH(CH.°O-C,H,Me),, prepared by boiling 
paracresol with sodium ethoxide and epichlorohydrin in alcoholic 
solution, separates from alcohol and ether in colourless crystals and 
melts at 88°. 


a-Naphthyl glycidol ether, OuHrO-CHy CHC), boils at about 
263° with slight decomposition under a pressure of 200 mm. 
H. 
Diglycidylcatechol, CyH,(O-CH:CH<4 *) , obtained by heating an 


2 
alkaline solution of catechol with epichlorohydrin at 120°, separates 
from ether in lustrous, waxy crystals, melts at 83—84°, and is readily 


soluble in alcohol and ether, but only sparingly in hot water. 
F. S. K. 


Action of Formaldehyde on Phenols. By W. Kteeserc 
(Annalen, 263, 283—286).—Formaldehyde combines readily with 
phenol, resorcinol, and catechol, in presence of hydrochloric acid, but 
the products are insoluble in alkalis, and so difficult to purify that 


their composition could not be determined. 

An acid of the composition C,.H,,0, is formed when concentrated 
hydrochloric acid is added to a warm aqueous solution of gallic acid 
and formaldehyde, and, on cooling, the product is deposited in an 
amorphous condition. It is purified by converting it into the phenyl- 
hydrazine salt, which crystallises in needles and has the composition 
C.H,O;,N.H;Ph; on treating this salt with dilate hydrochloric acid, 
the acid is deposited in the form of a colourless, amorphous precipitate, 
which becomes crystalline when boiled for a long time with alcohol ; 
the acid decomposes on heating, but without melting, and is only very 
sparingly soluble in alcohol, acetone, ether, benzene, and glacial acetic 
acid. The acid ammonium salt, CigH,,O."N Hy, is a reddish, crystalline 
compound. F. S. K. 


Orientation by Conversion of Paradinitro.derivatives into 
Quinones. By A. Cuiaus, G. Raps, E. Herreipt, and W. BerKEFELD 
(J. pr. Chem. [2], 43, 563—586).—The following compounds were 
investigated with a view to ascertaining whether the method employed 
by Claus and Runschke (Abstr., 1890, 1246) for the orientation of 
4 : 6-dichlorometaxylene can be applied as a general method; the re- 
sults obtained show that it can be so applied. 

3 : 6-Diamido-2 : 5-dibromoparisocymene is obtained, contrary to 
Hoémberg’s statement (J. pr. Chem. [2], 42, 114), when the corre- 
sponding dinitro-derivative is reduced by the usual means, bat the 
reaction takes place with difficulty ; if stannous chloride be used, 
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sufficient alcohol must be present to keep the dinitro-derivative in 
solution ; if zine or iron dust be used, the temperature must not be 
too high. In either case, the dried product is made alkaline, if 
necessary, and extracted with ether; the ethereal solution is treated 
with hydrogen chloride, whereby the hydrochloride is precipitated. 
The diamido-derivative crystallises in small, colourless needles, dis- 
solves easily in ether and in alcohol, and melts at 105° (uncorr.). The 
platinochloride is described. 

2 : 5-Dibromoparisocymo-3 : 6-quinone is formed when the aqueous 
solution of the hydrochloride of the diamido-derivative is oxidised by 
chromic acid, and separates from the liquid product in bright-yellow 
leaflets ; it crystallises from alcohol in thick, yellow prisms, sublimes 
in feathery crystals, and melts at 74° (uncorr.). By reduction with 
aqueous sulphurous acid in a sealed tube .at 100°, it yields the corre- 
sponding quinol [Me: Pr®: Br,: (OH), = 1:4:2:5:3: 61]; this 
forms white crystals and melts at 64° (ancorr.). 

Detailed directions are here given for obtaining a good yield (67 
per cent. of theory) of metacymene by the method of Claus and Stiisser 
(Abstr., 1880, 632). 

4 : 6-Dibromometacymene, obtained by the action of bromine 
(2 mols.) on metacymene in the presence of iron filings at the or- 
dinary temperature, is a heavy, colourless, refractive, oily liquid; it 
boils at 281—283° (uncorr.), and is still liquid at —20°. 

2 : 5-Dinitro-4 : 6-dibromometacymene is obtained by nitrating the 
dibromometacymene (1 part) with a well-cooled mixture (15 parts) 
of sulphuric acid (2 parts) and fuming nitric acid (1 part); the 
product is poured into ice-cold water and the precipitate crystallised, 
first from alcohol and finally from light petroleum. It forms 
long, slender, colourless needles, melts at 140—141° (uncorr.), sub- 
limes, and dissolves fairly easily in the usual organic solvents. By 
reduction, it yields 2 : 5-diamido-4 : 6-dibromometacymene, which crys- 
tallises in small, colourless needles, melts at 95° (uncorr.), sublimes, 
and dissolves in most organic solvents, but not in water; its hydro- 
chloride and platinochloride are described. 

4 : 6-Dibromometacymo-2 : 5-quinone, produced by the oxidation of 
the diamido-derivative in acid solution, is best obtained pure by re- 
ducing the impure quinone, which is extracted from the product 
by ether, to the corresponding quinol (see below), purifying this by 
distillation with steam, and reoxidising it with chromic-acid. The 
quinone is at first a waxy, buttery, yellow mass, but on prolonged 
exposure in a desiccator, at a low temperature, it crystallises in 
— needles ; it melts at 32° (uncorr.), and is insoluble in cold water, 
ittle soluble in hot water, but freely in organic’solvents; it will not 
sublime. 4 : 6-Dibromometacymo-2 : 5-quinol crystallises in slender, 
colourless needles, and melts at 153—154° (uncorr.) ; it distils with 
steam and sublimes in microscopic needles. 

4 : 5-Dibromorthocymene, obtained by the action of bromine on ortho- 
cymene in presence of iron, is a colourless, oily liquid of agreeable, 
aromatic odour. 3 : 6-Dinitro- 4: 5-dibromorthocymene forms small, 
colourless needles which melt at 148° (uncorr.), and are insoluble in 
water, very little soluble in cold but soluble in hot alcohol; it is 
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stable towards alkalis and can be heated with aniline without change. 
The corresponding diamido-derivative forms small needles, melts at 
126° (uncorr.), and sublimes; in air and light it is unstable when moist, 
especially if impure; its hydrochloride, platinochloride, and stanno- 
chloride are described. 

4: 5-Dibromorthocymo-3 : 6-quinone, obtained from the diamido-deri- 
vative in the same way as the 2 : 5-quinone, is left on the evaporation 
of its ethereal solution as a yellow oil, which crystallises on cooling, and 
meits at 40° (uncorr.) ; it will not sublime. The corresponding guinol 
forms small, white needles, melts at 131° (uncorr.), and dissolves in 
hot water and the usual organic solvents; it is volatile with steam 
and sublimes; it is not oxidised to the quinone by chromic acid in the 
cold, a property which it shares with most other quinols which are 
halogenated in the benzene nucleus. 

2: 5-Dibromoparacymene is a heavy, colourless, refractive oil and 
boils at 283—284° (uncorr.), which is 10° higher than the boiling 
point of the corresponding derivative of parisocymene ; when nitrated, 
it yields no oxidation products (compare Abstr., 1888, 583), the chief 
product being 3 : 6-dinitro-2 : 5-dihromoparacymene, which crystallises 
in colourless, vitreous needles melting at 156—157° (uncorr.). The 
corresponding diamido-derivative forms small, white needles which 
melt at 120—121° (uncorr.). 

2 : 5-Dibromoparacymo-3 : 6-quinone, obtained by the oxidation of 
the last-mentioned diamido-derivative, crystallises in intensely yellow 
needles, melts at 30° (uncorr.), and is more stable and less deliques- 
cent than the isomeric meta- and ortho-derivatives. The quinol forms 
small, colourless needles and melts at 138—139° (uncorr.). 

The above results, obtained with the three synthetic (normal 
propyl) cymenes are in accord with the difference shown by Widmann 
(this vol., p. 687) to exist between synthetic paracymene and that 
obtained from camphor. 

3 : 6-Dinitro-4 : 5-dichlorortho-xylene is obtained by nitrating di- 
chlorortho-xylene (b. p. 227°, 1 part) in the cold with sulphuric acid 
(4 parts) and fuming nitric acid of sp. gr. 1°52 (5 parts) and then 
heating to boiling. It crystallises in colourless, transparent needles, 
melts at 155° (uncorr.), sublimes, and dissolves in alcohol. The cor- 
responding diamido-derivative is best obtained when a dilute alcoholic 
solution of the dinitro-derivative is reduced with stannous chloride in 
presence of concentrated hydrochloric acid, and is purified by subli- 
mation ; it forms slender, white needles in feathery aggregates, melts 
at 176° (uncorr.), and is unstable in light and air when moist, 
especially, if impure. When ammonium sulphide acts on the dinitro- 
derivative, 3-nitro-6-amido-4 : 5-dichlorortho-zylene is formed ; it crys- 
tallises in yellow needles, volatilises with steam, and melts at 54° 
(uncorr.). 

4 : 5-Dichlororiho-aylo-3 : 6-quinone is formed when the diamido- 
derivative is oxidised with chromic acid ; it crystallises in thin, yellow, 
lustrous leaflets, melts at 159° (uncorr.), sublimes, and dissolves very 
easily in alcohol, from which it will not crystallise. The correspond- 
ing quinol can only be obtained by heating the quinone with con- 
centrated aqueous sulphurous acid in a sealed tube at 100°; it 
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crystallises in long, brilliant, lustrous, transparent, colourless needles, 
melts at 163—164° (uncorr.), sublimes, and dissolves in most organic 
solvents; its oxidation to the quinone by aqueous chromic acid is 
difficult. A. G. B. 


Action of Sulphur Chloride on Aniline. By L. Epereano 
(Bull. Soc. Chim. [3], 5, 173—175).—Sulphar chloride (20 grams) 
is added in drops to a solution of aniline (53 grams) in chloroform 
(500 c.c.), the temperature of the mixture being kept below 5v° 
thronghont the reaction. The aniline chloride formed in the reaction 
is filtered off, and spontaneous evaporation of the chloroform filtrate 
leaves a residue consisting of sulphur and of a portion which is solu- 
ble in hydrochloric acid. From the acid solution, alkalis precipitate 
a base, S(C,H,NH,)2, which crystallises from water in small, colour- 
less, rectangular crystals melting at 107°. When sulphur chloride 
reacts on aniline dissolved in carbon bisulphide, a precipitate is 
formed of aniline hydrochloride and of diphenylthiocarbamide. No 
thioaniline is formed. T. G.N. 


Methylparatoluidine. By E. Bamsercer and P. Wutz (Ber., 
24, 2077—-2086).—In the course of their researches on the proper- 
ties of tetrahydroquinolines (this vol., p. 1255), the authors have 
observed that when paradiazobenzenesulphonic acid acts on tetra- 
hydro-3-methylquinoline, a mixture of an azo-colouring matter and 
the isomeric diazoamido-compound is formed even in presence of an 
excess of mineral acid. This reaction is so remarkable that the 
authors have also examined the action of paradiazobenzenesulphonic 
acid on methylparatoluidine, the “monocyclic” analogue of tetra- 
hydro-3-methylquinoline, and find that the reaction proceeds in 
exactly the same manner in both cases. 

To prepare methylparatoluidine, glacial formic acid and paratoluid- 
ine were heated together, the excess of the former distilled off in a 
vacuum, and the residue, which consists of formoparatoluidide, 
C,.H,Me-NH-CHO, recrystallised from ether. It forms large, colour- 
less prisms, melts at 53°,-and on treatment with methyl iodide, 
potash, and a little alcohol, yields methy!formoparatolwudide, 


C,.H,Me-N Me-CHO, 


which distils at 273—277°, the distillate solidifying to large, brittle 
prisms. These melt at 30°, and are converted by fuming hydro- 
chloric acid at 100° into methylparatolwidine, CsHy~Me-NHMe, which 
distils at 207—209° under a pressure of 715mm. The hydrochioride, 
obtained by passing hydrogen chloride into the ethereal solution of 
the base, forms large, vitreous prisms, is readily soluble in water and 
alcohol, and melts at 119°5°. Its aqueous solution gives a reddish- 
brown coloration with ferric chloride, and becomes chestnut-brown on 
the addition of potassium dichromate and dilute sulphuric acid. The 
nitroso-compound, C,H,Me-N Me:NO, is readily obtained by the action 
of nitrous acid, and crystallises from ether in brownish-yellow, 
lustrous tablets, melts at 52—53°, and is reconverted into methy]l- 
paratoluidine by the action of tin and hydrochloric acid. In this 
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manner the methylated compound may readily be separated from any 
unaltered toluidine still present. 

By the action of diazobenzenesulphonic acid, methylparatoluidine 
is, as already stated, converted into a mixture of an azo colour and 
the isomeric diazoamido-compound. The first compound, methylpara- 
toluidineorthoazobenzenesulphonic acid, NHMe*C,H;Me-N,°C,H,SO;H, 
crystallises in violet needles having a metallic lustre, and dissolves 
readily in boiling water with a dark raspberry-red colour, and also in 
alcohol, acetic acid, and concentrated sulphuric acid. It melts at 
198—199°, and, in an acid bath, colours wool or silk dark orange. 
The sodium salt separates from an alkaline solution on the addition of 
sodium chloride in deep-red, crystalline flakes, which, on remaining 
under water, change to small, iridescent plates. 

By the action of tin and hydrochloric acid, it is reduced to orth- 
amidomethylparatoluidine, NH.*C;H;Me-NHMe, which is extracted 
from the solution by ether after addition of soda, Hydrogen chloride 
is passed into the ethereal solution, and the precipitated reddish 
flakes at once dissolved in alcohol, as otherwise oxidation rapidly 
takes place. The hydrochloride, after recrystallisation, forms colour- 
less, vitreous prisms, begins to melt at 175°, and decomposes at 
180—185°. The free base crystallises from ether in colourless, 
prismatic tablets, melts at 43°, and is identical with the reduction 
product of nitromethylparatoluidine described by Gattermann 
(Abstr., 1875, 975). Like all orthodiamido-compounds, it gives a 
deep-red coloration with oxidising agents in acid solution, and, on 
boiling with acetic acid and sodium acetate, yields the anhydro-base 
or imidazole, C.HMe<5™*>.0Me, which forms lustrous needles 
melting at 141°5—142°, and is identical with the compound obtained 
by Niementowski by the reduction of methylnitroparacetotoluidide. 

Sulphobenzenediazoamidomethy lparatoluidine, - 


N Me’C, H,Me: N,° C,H,;SO;H, 


is contained in the filtrate from the azo-compound. It is isolated as 
the sodium salt, which is a pure white substance sparingly soluble in 
water. With resorcinol and a-naphthylamine, it gives the colour 
reactions characteristic of diazoamido-compounds, and, on boiling 
with acids, yields nitrogen, phenolsulphonic acid, and methyltoluid- 
ine. The neutral aqueous solution gradually assumes a reddish 
colour, but the reaction is retarded by mineral acids. The silver salt, 
C..H\yNsSO;Ag, forms white, lustrous needles, and decomposes on 
warming, with separation of silver; the majority of the other salts 
are sparingly soluble in water and crystallise well. H. G. C. 


Adjacent Orthoxylidine. By K. Menton (Annalen, 263, 
316—339).—Acetylmethylorthoxylidine, 
C.H,Me,"NMeAc [Me, : NMeAc = 1: 2: 3], 
can be prepared by heating a xylene solution of acetylxylidine at 


140° for 2—3 hours with a slight excess of the theoretical quantity of 
sodium, and carefully warming the sodium compound obtained in 
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this way with methyl iodide; the product is extracted from the 
xylene solution with concentrated hydrochloric acid, the acid solu- 
tion mixed with soda, and the precipitated base extracted with ether. 
It separates from hot light petroleum in well-defined crystals, melts 
at 75°, is only sparingly soluble in hot water, and is volatile with 
steam. It is not acted on by concentrated hydrochloric acid at 130”, 
or by boiling alcoholic potash, but when boiled with sulphuric acid 
(1: 1°5) for 15 hours it is partially decomposed into methylortho- 
xylidine and acetic acid. The platinochloride, (Cy, H,NO).,H,PtCl,, 
crystallises from hot water in yellow needles. The aurochloride is 
recipitated in yellow crystals on adding auric chloride to a solution 
of the hydrochloride of the base; it has the composition 


(C,,HisNO).,HAuCk,. 


Methylorthoxylidine, CsH;Me,-NHMe, prepared by hydrolysing the 
acetyl derivative in the manner stated above, and purified by means 
of its nitroso-compound, is a pale-yellow oil boiling at 222—223°. 
The hydrochloride, C,H,;N,HCI, crystallises in colourless needles; the 
acid sulphate, C,H,;N,H,SQ,, and the platinochloride, 


(C,H,;N).,H,PtCh, 


were also prepared. When the hydrochloride of the base is treated 
with sodium nitrite in ice-cold aqueous solution, the nitrosamine is 
precipitated as an oil, which, on treatment with alcoholic hydro- 
chloric acid, undergoes intramolecular change, being converted into 
paranitrosomethylorthoxylidine hydrochloride, NO-C,H,Me,"N H Me, HCI. 
The free base, obtained by decomposing this salt with sodium carbon- 
ate, crystallises from hot dilute alcobol in green needles, melts at 
160— 161°, and is only sparingly soluble in water, but readily in 
aleohol and benzene; when heated with aniline and aniline hydrochlor- 
ide, it yields a red induline, as has been already stated by Fischer and 
Hepp (Abstr., 1890, 913), but owing to the difficulties experienced in 
hydrolysing acetylmethylorthoxylidine, a quantity of the nitroso-base 
sufficient for a thorough investigation of the induline could not be 
obtained. 

Ethylorthoaylidine, C,H;Me,NHEt [Me,: NHEt = 1:2: 3], is 
obtained when ethylacetylorthoxylidine, prepared from acetylortho- 
xylidine as described in the case of the corresponding methyl deriva- 
tive, is heated with sulphuric acid (1:4) at 150—160° for several 
hours, but a considerable quantity of the acetyl derivative remains 
unchanged ; when purified by mcaus of its nitroso-derivative, it is 
obtained as an oil builing at 227—228°. The hydrochloride, 


C,oH,N,HCl, 
separates from alcoholic ether in crystals; the platinochloride, 
(CioHisN )2,H,PtCl,, 


was also prepared. The acetyl derivative,C,H,;Me,N EtAc, is a yellow 
oil. 

Paranitrosoethylorthoxylidine hydrochloride, NO-C,H,Me,-N H Et,HCl, 
prepared by treating the nitrosamine with alcoholic hydrochloric 
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acid, crystallises in slender, yellow needles ; the free base crystallises 
from dilute alcohol in green needles and melts at 123—124°. 

Trimethylaylidine ammonium iodide, CsH;Me,-NMe,I, is formed, 
together with dimethylorthoxylidine, when orthoxylidine hydrochlor- 
ide is heated at 180—190° for 10 hours with the theoretical quantity 
of methyl alcohol, and the mixture of methyl- and dimethyl-ortho- 
xylidine obtained in this way boiled for 2—3 hours with methyl 
iodide ; the product is treated with soda, and the dimethylortho- 
xylidine distilled with steam. The ammonium iodide separates from 
hot water in colourless crystals, decomposes on heating with libera- 
tion of methyl iodide, but without melting, and is readily soluble in 
water and alcohol. 

Dimethylorthoaylidine, C,H;Me,"N Me,, is an oil boiling at 199—200°. 
The hydrochloride, CjH;N,HCI, crystallises from alcoholic ether in 
slender needles, and is very readily soluble in water and alcohol. 
The platinochloride, (C\oH\sN )2,H.PtCl,, separates from hot water in 
well-defined needles. A paranitroso-derivative of this base could not 
be obtained. 

Benzeneazo-orthoxrylidine hydrochloride, NH.°C,H;Me,"N.Ph,HCl, is 
deposited in violet crystals when an aqueous solution of diazobenzene 
chloride is added, drop by drop, to an alcoholic solution of ortho- 
xylidine heated at 40—45° ; it is only sparingly soluble in alcohol and 
water. The free base, C,,4H,,N;, separates from a mixture of benzene 
and light petroleum in well-defined, reddish-yellow crystals melting 
at 98°. 

Two bases are formed when paranitrosoethylorthoxylidine hydro- 
chloride (see above) is heated with aniline and aniline hydrochloride 
at 130° for several hours, but they could not be obtained in a state of 
purity ; they are both moderately easily soluble in alcohol yielding 
red solutions, but they have only feeble tinctorial properties. 

Dimethylsafranine hydrochloride, CHigsN,,HCl, is obtained, to- 
gether with resinous products, when benzeneazo-orthoxylidine hydro- 
chloride is heated with aniline at about 150°; it is precipitated from 
its aqueous solution, on the addition of sodium chloride, in the form 
of a red powder. It separates from alcohol in crystals, and dissolves 
in water with a beautiful red coloration ; its alcoholic solution shows 
a brownish-yellow fluorescence. F. 8. K. 


Paranitrosobenzylaniline and Paranitrosobenzyltoluidine. 
By W. Bozppinenavs (Annalen, 263, 300—313).—Paranitrosobenzyl- 
aniline, C,:;H;.N,0, can be obtained by heating an alcoholic solution 
of benzylaniline at 6U° with amyl] nitrite and a concentrated alcoholic 
solution of hydrogen chloride; when the reaction takes place in the 
cold, the principal product is benzylphenylnitrosamine. Paranitroso- 
benzylaniline crystallises from alcohol in beautiful green plates with 
a blue reflex, melts at 129°, and is readily soluble in benzene and hot 
alcohol, but only sparingly in cold alcohol and ether. The hydro- 
chloride, C;,H»N,O,HCl, crystallises in slender, yellowish-brown 
needles, and is soluble in hot alcohol. 

Benzylparaphenylenediamine, NH,°C,HyNH-CH,Ph, is formed when 
hydrogen sulphide is passed into an alcoholic ammoniacal solution of 
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paranitrosobenzylaniline ; it is purified by means of its hydrochloride, 
which crystallises from dilute alcohol in colourless, lustrous plates. 
The free base melts at 30°, and quickly turns red on exposure to the 


air. 
, , , 0 ; 

Paranitrosophenylbenzylnitrosamine, NCtON (NO)-CH,Ph, is pre- 
cipitated in yellowish needles whea an aqueous solution of sodium 
nitrite is gradually added to a solution of paranitrosobenzylaniline 
sulphate with constant shaking; it melts at 77°, and is very un- 
stable. 

Paranitrosobenzylaniline combines with hydroxylamine hydro. 
chloride in aqueous solution at the ordinary temperature, forming 

uinonedioxime and benzylamine hydrochloride; when boiled with 
dilute (1: 20) soda, it yields paranitrosophenol, paramidophenol, 
benzaldehyde, and ammonia. 

Paranitrosobenzylorthotoluidine, C,,H,,N,0, can be obtained by treat- 
ing benzylorthotoluidine with amyl nitrite and an alcoholic solution 
of hydrogen chloride as described above; it separates from hot alco- 
hol in crystals, and melts at 115°. The hydrochloride is precipitated 
in crystals on passing hydrogen chloride into an ethereal solution of 
the base. When the base is boiled with dilute soda, it is completely 
decomposed, yielding benzaldehyde, ammonia, paranitroso- and 
paramido-orthocresol. 

Benzylorthomethylparaphenylenediamine hydrochloride, 


NH,C,H,;Me-NH-CH,Ph,2HCI, 


is prepared by passing hydrogen sulphide into a warm, alcoholic 
ammoniacal solution of paranitrosobenzylorthotoluidine, evaporating 
the alcohol, dissolving the residual oil in ether, and adding an alco- 
holic solution of hydrogen chloride to the dried ethereal solution ; it 
crystallises in slender, colourless needles. The free base melts ata 
low temperature, and is very unstable. 
Paranitrosobenzylmetatoluidine, C,,H,,N,0O, prepared from benzyl- 
metatoluidine as described in the case of the corresponding ortho- 
compound, separates from alcohol in crystals, and melts at 121°. 
Paranitrosobenzylmethylaniline, C,H,,N.O, is obtained when an 
alcoholic solution of benzylmethylaniline is heated with amy] nitrite 
and an alcoholic solution of hydrogen chloride at 60°, and the salt 
thus produced decomposed with ammonia; it separates from alcohol 
in crystals, melts at 56°, and is decomposed by boiling soda yielding, 
as principal product, benzylmethylaniline, and small quantities of 
benzaldehyde and methylamine. F, 8. K, 


Derivatives of Ethylenephenyldiamine and its Homologues. 
By H. E. Newman (Ber., 24, 2191—2200).—LEthylenephenylthiocarb- 
amide, os< > GH, is obtained when ethylenephenyldiamine 
(compare Gabriel, Abstr., 1859, 1166) is treated with carbon bisulph- 
ide, and the yellow, crystalline product heated with water; it is also 
formed in smal] quantities when potassium thiocarbimide is heated at 
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140° with ethylenephenyldiamine hydrochloride. It separates frum 
hot water in colourless, lustrous crystals, melts at 155°, and is readily 
soluble in alcohol and benzene, buat only sparingly in carbon bisulphide 
and ether, and insoluble in light petroleum and cold hydrochloric 
acid, 

Ethylenephenylearbamide, CyH\N,O, can be prepared by heating 
ethylenephenyldiamine hydrochloride with potassium cyanate at 130°; 
it crystallises from hot water in almost colourless plates, melts at 
160—161°, and is readily soluble in benzene and alcohol, but only 
sparingly in ether and carbon bisulphide, and insoluble in cold water 
and light petroleum. 

Dibenzoylethylenephenyldiamine, C2,Hy»N,O2, prepared by shaking 
the diamine with benzoic chloride and potash, crystallises from alcohol 
in colourless prisms, melts at 143°5°, and is soluble in benzene and 
ether, but insoluble in water and light petroleum; it distils without 
decomposition, and has feeble basic properties. The corresponding 
acetyl derivative, C,,H,gN;O0., separates from hot benzene in colourless, 
rhombic crystals, melts at 116°, and is very readily soluble in water 
and alcohol, but more sparingly in ether and toluene, and insoluble 
in light petroleum; it forms a crystalline acetate, which is readily 
soluble in water and alcohol, and, when heated ina stream of hydrogen 
chloride, it is converted into an anhydro-base, the platinochloride of 
which has the composition Cz.H.,N,,H,PtCl,, and is readily soluble in 


water. 
Orthotolwidoethylphthalimide, C.Hi<,>N-C.H:NH-C,HMe, is 


easily obtained by heating bromethylphthalimide with orthotoluidine 
at 130°; it crystallises from boiling alcohol in short, yellowish needles, 
melts at 153°, and is readily soluble in ether and carbon bisulphide, 
buat only sparingly in cold water and light petroleum, and insoluble in 
water. 

Ethyleneorthotolyldiamine, NH,"C,H,NH-C,H,Me, is obtained when 
the preceding compound is boiled with concentrated hydrochloric acid 
for three hours, and the hydrochloride produced in this way decom- 
posed with soda; it is an oil, boils at about 267°, is soluble in water 
and alcohol, and absorbs carbonic anhydride from the air. The 
hydrochloride crystallises in plates, and melts at 168—173°. The 
picrate, C,H.N2,2C.H;N;0;, crystallises in green needles, and melts 
at 148°, The dibenzoyl derivative, C,H,.N,Bz, forms prismatic 
needles, melts at 164°5°, and has feeble basic properties. 

Paratoluidoethylphthalimide, C,,H,.N,02, is formed, together with a 
compound melting at 200°, when bromethylphthalimide is heated 
with paratoluidine at 140°; the two compounds are separated by 
means of boiling alcohol. The imide separates from hot alcohol 
in yellow crystals, melts at 96°, and is very readily soluble in benzene, 
carbon bisulphide, and glacial acetic acid, but only sparingly in ether 
and cold alcohol, and insoluble in water and light petroleum. The 
compound melting at 200° separates from warm benzene in lemon- 
yellow crystals, and is readily soluble in glacial acetic acid, but 
only sparingly in ether and carbon bisulphide, and insoluble in 
water, light petroleum, and boiling alcohol ; it is probably a diphthalyl 
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derivative of diethyleneparatolyltetramine of the constitution 
C,H,Me'N(C,HyN:C,H,0,)2. 

Ethyleneparatolyldiamine hydrochloride, C,H\,N2,2HCI, prepared by 
heating paratoluidoethylphthalimide with concentrated hydrochloric 

acid, crystallises from hot alcohol in long, colourless needles, sinters 
together at 210°, and melts at 218°; the free base, C,H,,N:, is a 
colourless oil. The platinochloride crystallises in yellowish plates, and 
is only sparingly soluble in alcohol, but readily in water. The 
dibenzoyl derivative, Cy,H,,N,Bz, crystallises from alcohol in small, 
eolourless needles, melis at 161°, and is readily soluble in alcohol 
and glacial acetic acid, but only sparingly in benzene, and almost 
insoluble in light petroleum, carbon bisulphide, and water. The 
diacetyl derivative, C,H,,.N,Ac,, separates from hot benzene in cubic 
crystals, melts at 107°, and is very readily soluble in water, alcohol, 
and glacial acetic acid, but insoluble in carbon bisulphide and light 
petroleum. 

Metazxylidoethylphthalimide, CsH,;Me,NH-C,H,-N:C,H,O,, crystal- 
lises from boiling alcohol in small needles, melts at 123°, and is very 
readily soluble in benzene, glacial acetic acid, and carbon bisulphide, 
but only sparingly in cold alcohol and ether. 

Ethylenemetaxylyldiamine, NH,°C,H,NH-C,H;Me,, is a colourless 
oil which boils at 273—275°, and absorbs carbonic anhydride from 
the air. The hydrochloride is deliquescent, sinters together at 168°, 
and melts at173°. The picrate crystallises in reddish-yellow needles, 
melts at 141°, and is very readily soluble in alcohol. The platino- 
chloride is readily soluble in water, but almost insoluble in alcohol, 
aud has the composition C,y)H,.N.2, HCl, PtCl,. 

y--Cumidoethylphthalimide, CsH.Me,'N H-C,H,yN°C,H,O2, crystallises 
from hot alcohol in orange needles, sinters together at 143°, and 
melts at 146°. 

a-Naphthylamidoethylphthalimide, CH,NH-C,HyN:C,H,0,, sepa- 
rates from boiling alcohol in yellow crystals, melts at 158°, and is 
readily soluble in benzene and glacial acetic acid, but only sparingly 
in ether; when heated with concentrated hydrochloric acid at 
150—160°, it is decomposed into phthalic acid and ethylene-a-naphthyl- 
diamine, the picrate of which crystallises in small, red needles, melts 
at 211°, and has the composition C,.H,,N2,C;H;N;0,. 

B-Naphthylamidoethylphthalimide, C.H,.N,0., crystallises from hot 
alcohol in almost colourless needles, melts at 141°, and is readily solu- 
ble in benzene, glacial acetic acid, and carbon bisulphide; it is not 
decomposed by hydrochloric acid. 

Methylanilidoethylphthalimide, NMePh:C,H,N:C,H,0,, prepared by 
heating bromethylphthalimide with methylaniline at 160—170°, crys- 
tallises from alcohol in greenish-yellow, quadratic plates, melts at 
194—105°, and is very readily soluble in benzene, carbon bisulphide, 
and hot alcohol, but only sparingly in ether and cold alcohol. It is 
readily decomposed by hydrochloric acid, yielding ethylenemethyl- 

phenyldiamine hydrochloride, ChH,,N2,2HC1; the free base is a colour- 
less oil boiling at 254—255°, readily soluble in alcohol and water; the 
picrate crystallises in needles, sinters together at 165°, melts at 173°, 
and is readily soluble in alcohol, but only sparingly in water. 
F. S. K. 
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Hydroxyazo-compounds. By H. Goxtpscumimr and R. Bruv- 
BACHER (Ber., 24, 2300—2317; see also Abstr., 1890, 614).—The 
paper is a continuation of the author’s work on the constitution of 
hydroxyazo-compounds to determine if they are hydroxylated azo- 
compounds or hydrazones of quinones. The authors have examined 
the behaviour of the acetates and benzoates of these compounds on 
reduction; they find that the ethereal salts of the parahydroxy- 
compounds behave like the compounds obtained by the action of 
phenyl cyanate, but the ortho-compounds in some cases are split up 
into their constituents, so that the position of the acid residue can be 
determined. 

Orthohydroxyazo-compounds.—Acetylbenzeneazoparacresol is prepared 
by heating benzeneazoparacresol with acetic anhydride, and melts at 
87—88°. The reduction is carried out as follows:—The acetate is 
dissolved in cold alcohol, zinc-dust added, and then dilute acetic acid ; 
the solution becomes colourless. It is filtered, acidified with hydro- 
chloric acid, and extracted with ether. The ethereal solution 
contains acetanilide, and the aqueous solution amidoparacresol 
[Me:NH,:OH =1:3:4]. The authors maintain that this reaction 
is not to be explained by the usual formula of the azo-compound, 
Ph:N,"C,;H;Me-OAc, which would be expected to yield aniline and 


ethenylamidocresol, C.HyMe<2>CMe, or amidocresol and acetic 


acid. He explains the reaction by giving the azo-compound the 
formula O:C;,H;Me:N-N PhAc, and then benzeneazoparacresol is repre- 
sented as the phenylhydrazone of orthotoluquinone. The same pro- 
ducts of reduction were obtained by employing zinc-dust and formic 
acid in place of acetic acid. 

Acelylbenzenehydrazoparacresol, OH*C,H;Me-N H:N PhAc, is obtained 
by reducing the above azo-compound dissolved in alcohol and acetic 
acid with sodium amalgam (2°5 per cent.) in an atmosphere of carb- 
onic anhydride. On adding water, the compound is precipitated in 
white, microscopic leaflets; it melts at 124—125°, is very unstable, 
and decomposes on recrystallisation. It dissolves at once in sodium 
hydroxide to a reddish-yellow solution, with decomposition, and on 
reduction with zinc-dust and acetic acid yields amidocresol and acet- 
anilide. 

Benzoylbenzeneazoparacresol is obtained from benzeneazocresol by 
the action of benzoic chloride or benzoic anhydride. When reduced 
with zinc-dust and acetic acid, it yields benzoylbenzenehydrazopara- 
cresol. The latter crystallises from benzene on the addition of light 
petroleum in white needles, and melts at 152°. When treated with 
alkali, it remains undissolved at first, but soon gves into solution 
with decomposition. 

Acetylbenzeneazo-f-naphthol and benzoylbenzeneazo-8-naphthol, 
when reduced with zinc-dust and acetic acid, yield amido-8-naphthol, 
and acetanilide and benzanilide respectively. 

Acetylbenzeneazopseudocuminol crystallises from alcohol in reddish- 
yellow needles, and melts at 73—74°. When reduced in cold alcoholic 
solution with zinc-dust and acetic acid, acetylbenzenehydrazopseudo- 
cuminol is obtained. The latter crystallises from benzene and light petr- 
VOL LX. 4m 


1210 ABSTRACTS OF CHEMICAL PAPERS. 


oleum in white leaflets, and melts at 123°. When a large quantity of 
acetic acid is employed, and the reduction allowed to take place with- 
out cooling, the azo-compound is split into amidopseudocuminol and 
acetanilide. 

The authors were unable to prepare the benzoyl derivative of 
benzeneazopseudocuminol. 

Orthonitrobenzeneazoparacresol is obtained by the action of ortho- 
nitrodiazobenzene chloride on an alkaline solution of paracresol. It 
crystallises from alcohol in red needles, and melts at 118°. The acetyl 
derivative, obtained by boiling it with acetic anhydride, crystallises 
from alcohol in yellow, prismatic needles, and melts at 99—100°. 
The product obtained from it on reduction with zinc-dust and acetic 
acid could not be obtained crystalline, and lack of material prevented 
further experiments. 

Parahydroxyazo-compounds.—The acetyl and benzoyl derivatives 
of parahydroxyazo-compounds, on reduction with zinc-dust and acetic 
acid, give only the corresponding hydrazo-compounds. These are 
insoluble in alkalis, which seems not to be conformable with the 
hydrazone formula. However, acetylparatolueneazophenol yields a 
phenolic compound belonging to the diphenyl series, and hence does 
not behave in accordance with the hydroxyazo-formula. 

Acetylhydroxyazobenzene, when reduced as described above with 
zinc-dust and acetic acid, yields acetylhydroxyhydrazobenzene. The 
latter is obtained in white needles by precipitation from benzene with 
light petroleum, melts at 114—115°, and is easily soluble in alcohol 
and benzene, sparingly in light petroleum. 

Benzoylhydroxyhydrazobenzene is obtained in a similar way by re- 
duction of benzoylhydroxyazobenzene ; it crystallises in white prisms, 
melts at 173°, and is easily soluble in alcohol, benzene, and ether. 

Acetylparatolueneazophenol, obtained by boiling tolueneazophenol 
with acetic anhydride, crystallises from alcohol in orange-yellow 
needles, and melts at 95°. On reduction with zinc-dust and acetic 
acid, it yields the corresponding hydrazo-compound, which crystallises 
from benzene and petroleum in white prisms, and melts at 106°. The 
azo-compound is more difficult to reduce with zinc-dust and sulphuric 
acid, and the mixture requires heating on the water-bath for some 
time. When the reduction is complete, the mixture is made alkaline, 
and extracted with ether. The ethereal extract contains paratoluidine. 
The alkaline solution rapidly becomes blue; it was acidified and again 
extracted with ether, when a compound was obtained isomeric with 
the above hydrazo-compound ; this melts at 141°, is soluble in acids 
and strong sodium hydroxide, and becomes intensely blue in alkaline 
solution on exposure. Ferric chloride colours the acid solution dark- 
red. The author believes it to be a diphenyl derivative of the con- 
stitution [OH: NH,: Me: NHAc =3:6:3': 6’). 

Pseudocumeneazophenol is prepared by the action of diazopseudo- 
cumene chloride on phenol dissolved in soda. It is precipitated from 
the solution by carbonic auhydride, and may be purified by dissolving 
it in strong ammonia and reprecipitation, it forms small, yellow leaflets, 
melts at $4°, and is easily soluble in alcohol and benzene, sparingly in 
light petroleum. The acetyl compound, prepared by boiling it with 
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and melts at 105°. 

Acetylpseudocumenehydrazophenol is obtained by reducing the fore- 
going compound with zinc-dust and acetic acid; it crystallises from 
benzene and petroleum in long, colourless needles, and melts at 
102—103°. 

The acetate and benzoate of benzeneazo-a-naphthol yield the corre- 
sponding hydrazo-compounds on reduction. 

Acetylbenzenehydrazo-a-naphtheol crystallises from benzene and 
petroleum in white leaflets, and melts at 157°. 

Benzoylbenzenehydrazo-a-naphthol crystallises in small prisms, melts 
at 162°, and is easily soluble in alcohol, ether, and benzene. 

Acetylorthonitrohydroxyazobenzene, obtained by heating the azo- 
compound with acetic anhydride, separates from alcohol in yellow 
crystals, and melts at 109°. On reduction with zinc-dust and acetic 
acid, it yielded products which were difficult to obtain crystalline. 
On reduction with zinc and hydrochloric acid, orthophenylenediamine 
was obtained. 

The authors formulate ail the above compounds as hydrazones of 
quinones, and maintain that the results are in agreement with these 
formule. They also discuss the two most powerful arguments in 
favour of the old formule, namely, the behaviour of hydroxyazo- 
compounds on alkylation, and their formation from diazo-salts aud 
phenols, and show that they do not necessarily compel the acceptance 
of the old formula. E. C. R. 


Cryoscopic Experiments. By H. Go.pscumipr (Ber, 24, 
2317—2323).—Diazoamido-compounds dissolved in aromatic amines 
very easily undergo change into amidoazo-compounds in the presence 
of salts of aromatic amines. The author has instituted a series of 
experiments to determine if the hydrochlorides of aniline bases which 
are electrolytes in aqueous solution are also capable of dissociation 
when dissolved in amines. The method employed was to observe the 
lowering of the freezing point of the solution. Paratoluidine was 
employed as the solvent (Eykman, Zeit. physikal. Chem., 4, 497). 
Diazoamido-compounds, amidoazo-compounds, aromatic amines, and 
their salts were examined. The results show that the electrolytes do 
not give a larger molecular depression than the non-electrolytes. The 
non-electrolytes give numbers agreeing with Eykman’s; the electro- 
lytes give numbers distinctly lower. 

The molecular depressions of diazoamido-compounds, amidoazo- 
compounds, and aromatic amines are near together, and are near to 
the number determined by Eykman for many compounds, that is, about 
51. Aniline gives a smaller constant than B-naphthylamine. 

Paratoluidine hydrochloride, benzylamine hydrochloride, and tri- 
methylphenylium iodide give a molecular depression of about 40. 
Aniline, psendocumidine, and A-naphthylamine hydrochlorides give 
very large molecular depressions, the explanation being that in solu- 
tion in paratoluidine these salts are decomposed with formation 
of the free base and paratoluidine hydrochloride. The observed 
4m 2 


acetic anhydride, crystallises from alcohol in long, orange-red ncedles, 
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molecular depressions were about equal to the sum of the depressions 
of the free base and paratoluidine hydrochloride. 

The author has studied the conversion. of diazoamidobenzene into 
amidoazotoluene by paratoluidine hydrochloride in paratoluidine solu- 
tion. On adding paratoluidine hydrochloride to the solution of the 
diazoamido-compound, a lowering of the freezing point was observed, 
corresponding with the evolution of 2 mols. of aniline, as expressed 
in the equation 


PhN,NH Ph + 2C,H,NH, = C,H; N,°C,H, NH, > 2PhN H:. 


The author is engaged on the further study of these phenomena. 
E. C. R. 


Action of Carbonyl Sulphide, Carbonyl Chloride, and Alkyl 
Chlorocarbonates on Phenylhydrazine. By G. Hetcer (Annalen, 
263, 269—283).—Phenylhydrazine phenylsemithiocarbazate, C,3H,.N,O, 
is obtained in crystals when carbonyl sulphide is passed into a well- 
cooled, ethereal solution of phenylhydrazine ; it melts at 82—84° with 
decomposition, when quickly heated, and is only sparingly solable in 
water, benzene, ether, and light petrolerm, but more readily in alcohol 
and chloroform. It is unstable, reduces Fehling’s solution on boiling, 
and has, probably, the constitution NHPh-NH:CO-SH,NH,NH Ph. 
When treated with warm alcoholic ammonia, it is converted into a 
crystalline compound of the composition C;H,,N;OS; this substance 
is readily soluble in water, warm alcohol, and acetone, but more 
sparingly in ether, chloroform, and benzene, and is probably the 
ammonium salt of the acid. In aqueous solutions of this ammonium 
salt, metallic salts produce precipitates which are decomposed on 
boiling, with formation of the sulphide of the metal; the free acid 
cannot be isolated. When phenylhydrazine phenylsemithiocarbazate 
is heated in open vessels at a temperature above its melting point, it 
is completely decomposed, leaving a residue of phenylhydrazine; but 
when the dry salt is heated in sealed tubes it is converted into di- 
phenylearbazide (m. p. 163°), carbamide, aniline, diphenylearbamide, 
carbon bisulphide, and ammonia. 

Diphenylearbazone, NPh:N-CO-NH:NHPh, is obtained when di- 
phenylearbazide is boiled for about 10 minutes with alcoholic potash, 
and the cold, filtered solution acidified with dilute sulphuric acid. 
It crystallises from benzene in orange-red needles, melts at 157° with 
decomposition, and is readily soluble in alcohol, benzene, and chloro- 
form, but insoluble in water; it dissolves in cold, concentrated sulph- 
uric acid, yielding an intensely carmine-red solution. Its alkaline 
solution reduces Fehling’s solution, gives precipitates with solutions 
of metallic salts, and is readily reduced by alcohol and zinc-dust, with 
formation of diphenylcarbazide. 

Phenylhydrazine and carbonyl chloride combine readily in ethereal 
solution, forming diphenylcarbazide, phenylhydrazine hydrochloride, 
and a small quantity of a compound of high melting point, the nature 
of which was not determined; under the same conditions, phenyl- 
hydrazine and thionyl! chloride yield diphenylthiocarbazide and phenyl- 
hydrazine hydrochloride. 
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Ethyl phenylearbazate, NHPh-NH-COOEt, is obtained when an 
ethereal solution of ethyl] chlorocarbonate is gradually added to a 
well-cooled ethereal solution of phenylhydrazine, with constant 
shaking; it crystallises from hot water in yellowish needles, melts 
at 86—87°, and is only sparingly soluble in cold water, but readily 
in alcohol, acetone, benzene, chloroform, ether, and hot water. It 
reduces Fehling’s solution on warming, dissolves freely in concen- 
trated mineral acids, and, on oxidation with mercuric oxide in 
chloroform solution, it seems to be converted into an azo-compound 
of the constitution NPh:N-COOEt; when heated with aniline at 
210—215° it is converted into diphenylsemicarbazide (m. p. 172—1738°). 
The acetyl derivative, C,,H,,N,Os, crystallises from water in slender, 
colourless needles, sinters together at 97°, melts at 102—103°, 
and is only sparingly soluble in ether and light petroleum, but more 
readily in alcohol, benzene, acetone, chloroform, and glacial acetic 
acid. 

Methyl phenylearbazate, NHPh:NH-COOMe, prepared from methyl 
chlorocarbonate in like manner, crystallises from water in prisms, 
melts at 115—117°, and resembles the ethyl salt in properties. 
When heated at 230—240° for some time, it is decomposed into 
methyl] alcohol and diphenylurazine (m. p. 264°), identical with the 
compound obtained by Pinner (Ber., 21, 2330) from phenylsemicarb- 
azide; the constitution of diphenylurazine is most probably ex- 
NPh:NH-CO 
CO-NH-NPh’ 
analogous decomposition into ethyl alcohol and ates - 

Relations between Eurhodines, Indulines, and Safranines. 
By ¥. Keurmann and J. Messincer (Ber., 24, 2167—2175; compare 
this vol., p. 746).—Methylrosiudulone, C\;Hy,N.O, is deposited in crys- 
tals when hydroxynaphthaquinone is treated with methylortho- 
phenylenediamine in concentrated alcoholic solution ; it crystallises 
from a mixture of alcohol and benzene in vermilion needles having 
a green reflex, melts at 257—259°, and is rather sparingly soluble 
in ether, alcohol, and benzene, yielding yellowish-red solutions which 
show a vermilion fluorescence. Its solution in concentrated sulph- 
uric acid is dichroic, being dirty green in thin, and dark purple-red 
in thick, layers; on diluting with water the solution turns orange-red. 
The hydrochloride crystallises in brown needles having a green reflex, 
and is decomposed by water. On adding bromine-water to an acid 
alcoholic solution of methylrosindulone, until the solution smells of 
the halogen after shaking, and then immediately adding excess of 
sulphurous acid, a bromo-derivative is precipitated in red crystals; it 
separates from glacial acetic acid in green needles, decomposes at 
about 250°, bat without melting, is very sparingly soluble in most 
ordinary organic solvents, and dissolves in concentrated sulphuric 
acid with a dark-green coloration. The constitution of methylros- 


indulone is, doubtless, expressed by the formula OH<L SC»H;0. 
Me'hoxynaphthaphenazine, CH.<\>C wHs'0 Me, is formed, together 


pressed by the formula The ethyl salt undergoes an 
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with methylrosindulone, when the eurhodole, prepared from hydr- 
oxynaphthaquinone and orthophenylenediamine as previously des- 
cribed, is boiled with methyl iodide and soda in methyl alcoholic 
solution. The two products are precipitated with water, the pre- 
cipitate dissolved in boiling alcohol, the solution mixed with con- 
centrated hydrochloric acid, and the methoxynaphthaphenazine care- 
fully precipitated with water; on adding ammonia to the filtrate, 
methylrosindulone, identical with the compound just described, is 
precipitated. Methoxynaphthaphenazine crystallises from boiling 
alcohol in long, light-yellow needles, melts at 176—177°, aud sublimes 
at a higher temperature. It is insoluble in alkalis, but moderately 
easily soluble in boiling alcohol, benzene, glacial acetic acid, &c., and 
it dissolves in concentrated sulphuric acid yielding an intensely yellow 
solution, from which a salt is precipitated in almost colourless needles 
on the addition of water ; its solutions do not give a precipitate with 
bromine-water. 

The above experiments prove that 2-naphthaeurhodole exists in two 
tautomeric modifications, and its constitution may, therefore, be ex- 


pressed both by the quinoneimide formula OH << >CuH.O and 
by the hydroxy-formula CH, <N> CH OH ; it is almost superflu- 


ous to remark that the constitution of eurhodoles and eurhodines can 
be expressed by the quinoneimide formula only when they contain a 
hydroxy- or amido-group in the para-, or perhaps also in the ortho-, 
position to one of the azine-nitrogen atoms; this is probably also 
true in the case of the safranines. F. S. K. 


Benzylthiocarbimide. By V. Meyer (Annalen, 264, 125—127). 
—An attempt to prepare an alkyl derivative of benzylthiocarbimide 
was unsuccessful; when benzylthiocarbimide is treated with benzyl 
chloride and sodium ethoxide in alcoholic solution, benzyl sulphide is 
formed. 

Hydroxylamine is not very rapidly decomposed by boiling, con- 
centrated soda, and the distillate obtained from such a mixture fre- 
quently contains considerable quantities of the nitrogenous base. 


F. 8. K. 


Compounds prepared from Methylphenylchloroformamide 
and Diphenylchloroformamide. By E. Lxiimann and E. Benz 
(Ber., 24, 2108—2116; see also Lellman and Barhéfer, Abstr., 
1887, 935).—Methylphenylchloroformamide readily acts on potassium 
phenate in alcoholic solution, yielding potassium chloride and phenyl 
methylphenylearbamate, NPhMe-COOPh, which forms large, colourless 
crystals, melts at 58°, and is readily soluble in alcohol, ether, chloro- 
form, and benzene. Orthonitrophenyl methylphenylcarbamate, 


NPhMe-COO-C,H,'NO., 


is prepared in a similar manner from potassium orthonitrophenate, 
and crystallises in munosymmetric prisms 


(a:b: c¢ = 134084: ] : 109509, 8B = 100° 38’). 
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It melts at 110°, and is sparingly soluble in cold, readily in hot, 
alcohol. The paranitrophenyl and metanitrophenyl salts are both 
crystalline compounds, and melt at 69—70° and 105° respectively. 

Orthamidophenyl methylphenylcarbamate, NPhMe-COO:C,H,'N H,, is 
obtained by reducing the orthonitro-compound with stannous chloride 
and hydrochloric acid, and crystallises from alcohol in slender needles 
melting at 103°. The paramido-compound forms needles melting at 
104°, and the metamido-compound is a yellow, crystalline powder 
melting at 94°. Paracresyl methylphenylcarbamate, 


NPhMe:COOC,H,Me, 


is prepared in the same way as the phenyl compound, and forms 
slender needles melting at 62”. 

Paranitrophenyl diphenylcarbamate, NPh,-COO-C,H,NO,, crystal- 
lises in slender, pale-yellow needles, and melts at 116°, whilst the 
metanitro-compound forms nacreous plates, and melts at 90°. Par- 
amidophenyl diphenylearbamate, NPh,-COO-C,H,'N H,, obtained by the 
reduction of the paranitro-compound, forms yellowish needles, and 
melts at 146°, whilst the metamido-compound crystallises in reddish 
needles, and melts at 132—133° Paracresyl diphenylcarbamate, 
NPh,*COO-C,H,Me, crystallises from alcohol in silky, asbestos-like 
aggregates of needles, and melts at 81°. 

Methyldiphenylchloroformamide also combines with amido-bases ; 
thus with aniline it yields methylcarbanilide at the ordinary tempera- 
ture, but on warming gives diphenylcarbamide almost exclusively. 
Methylphenylmetanitrophenylcarbamide, NPhMe-CO-NH-C,H,NO,, is 
readily obtained by the action of 2 mols. of metanitraniline on 1 mol. 
of methylphenylchloroformamide at 90°, and forms greenish-yellow 
needles which melt at 230°, and dissolve readily in hot alcohol. On 
reduction with stannous chloride and hydrochloric acid, it is con- 
verted into methylphenylmetamidophenylcarbamide, 


NPhMe-CO-NH-C,H, NH, 


which crystallises in white, matted needles, and, at 190—200°, 
gradually decomposes into methylaniline and metaphenylenecarbamide 


CH.< NFS (compare Absir., 1885, 977). 


Methylphenylchloroformamide also reacts with aromatic hydro- 
carbons in presence of aluminium chloride. Benzene is thus con- 
verted into benzoylmethylanilide, and toluene into methylphenylpara- 
toluamide, CsH,Me*CO-N MePh; the latter crystallises in large, yel- 
lowish, monosymmetric crystals (a:b: ¢ = 2°67609 :1 : 235724, B = 
108° 44’), melts at 70°, is readily soluble in alcohol, ether, chloro- 
form, and light petroleum, and, on hydrolysis, yields paratoluic acid 
and methylaniline. Methylphenylryloylamide, C,H,;Me,;CO-NMePh 
(CH; : CH; : CO*NMePh = 4: 2:1), is obtained in the same way 
from metaxylene, and crystallises from light petroleum in small, pale- 
yellow crystals melting at 54°. The corresponding 4:3 : 1-compound, 
prepared from orthoxylene, forms large, flesh-coloured, asymmetric 
crystals (a: b:c¢ = 0°49009: 1 : 055605, a = 118° 7’ 20", B = 
1u9° 44’ 40", y = 58° 83'; A = 111° 33’ 50”, B = 97° 0’ 50", C = 
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64° 6’ 20”), and melts at 78°; whilst the 5:2:1l-compound from 
xylene crystallises from ether in pink plates, and melts at 74°. 

Phe last three compounds all yield the corresponding xylylic acids 

on hydrolysis. H. G. C. 


Seleno- and Thio-derivatives of Ethylamine and Propylamine. 
By V. Costentz (Ber., 24, 2131—2136): compare Gabriel and 
Lauer, Abstr., 1890, 472). —Thiocarbimidoethylphthalimide, 


C,H,0,,N-CH,-CH,SCN, 


prepared by heating bromethylphthalimide with potassium thio- 
carbimide at 100° in alcoholic solution, separates from alcohol in 
colourless crystals melting at 108°; when treated with 10 per cent. 
potash, it is converted into ethyldisulphidediphthalamic acid, 


S,(CH,*CH,-NH-CO:C,H,COOH);. 


This acid separates from hot alcohol in colourless crystals, melts at 
128—130°, and is decomposed by concentrated hydrochloric acid at 
180° into phthalic acid and dithioethylamine (compare Coblentz and 
Gabriel, this vol., p. 817); the picrate of this base crystallises from 
hot alcohol in yellow needles, melts at 198—200°, and has the compo- 
sition C,H,.N.S82,2C,H;N;0;. 

8. Selenocarbimidoethylphthalimide, C,H,O.:N-CH.CH;2SeCN, ob- 
tained in like manner from potassium selenocyanide, is a colourless, 
crystalline compound melting at 124—125°; when boiled with 10 per 
cent. potash, it is converted into ethyl-8-diselenidodiphthalamic acid, 
Se, CH,CH,NH-CO-C,H,-COOH),, a yellowish, crystalline compound 
melting at 118—119°. 

y-Selenocarbimidopropylphthalimide, Cy.H)»N,SeO,, prepared from 
bromopropylphthalimide and potassium selenocyanide, melts at 102°, 
and is converted into propyl-y-diselenidodiphthalamic acid, 


CxHx N,0,Se., 


by hot potash ; this acid separates from alcohol in crystals melting 
at 84°. 

Diselenoethylamine hydrochloride, Se,(CH,,CH,"NH,).,2HCl, is ob- 
tained when ethyl-8-diselenidodiphthalamic acid is heated at 180° 
with concentrated hydrochloric acid; it melts at 188°. The picrate, 
C,H,,N.Se2,2C,H;N;0;, crystallises from alcohol in orange needles, 
and melts at 178°. 

Diselenopropylamine hydrochloride, CsHisN2Se:,2HCl, prepared from 
propyl-y-diselenidophthalamic acid in Jike manner, separates from 
alcohol in crystals melting at 170°; the picrate, CsH,.N2Se2,2C,H;N;0,, 
forms orange crystals, and melts at 165°. F. 8. K. 


Action of Alkali Hypochlorites and Hypobromites on some 
Imides and Phthalodiamide. By S. Hoocewerrr and W. A. van 
Dorp (Rec. Trav. Chim., 10, 4—12).—Succinimide, treated in 
alkaline solution with potassium hypobromite, yields B-amidopropionic 
acid. 

The imide (1 mol.) is dissolved in a solution containing potash 
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(6 mols.) and hypobromite (1 mol.), and heated for two hours at 
50—60°. The liquid contains potassium f-amidopropionate; it is 
acidified with hydrochloric acid, evaporated to dryness, mixed with 
absolute alcohol, and dry hydrogen chloride passed through the mix- 
ture, which is then filtered, and the filtrate evaporated to dryness. 
The residue is dissolved in water, and treated on the water-bath with 
silver sulphate, again filtered, traces of silver precipitated with 
hydrogen sulphide, and finally it is boiled with baryta in excess. The 
barium salt now in solution is decomposed by sulphuric acid, and the 
filtrate evaporated. The melting point found by the authors for 
f-amidopropioaic acid is 196° ; it is given by Beilstein as 180°, and has 
been found by E. Mulder (Ber., 9, 1902) to be 190°. The substance 
formed by the action of the hypobromite on the imide is 


NEBr-CO-CH,°CH,-COOH, 
and in alkaline solution this undergoes transformation as follows :— 


NKBr-CO-CH,°CH,-COOK +°2KHO = K,CO, + KBr 
+ NH,CH,°CH,-COOK. 


The authors suppose that the salt COBr-NK:C,H,COOK is formed 
as an intermediate product (see Rec. Trav. Chim., 8,173). Phthal- 
imide undergoes a similar reaction with the production of anthranilic 
acid. The imide is heated with alkaline hypobromite and potash at 
80°, the resulting product is acidified with acetic acid, and the 
insoluble copper salt precipitated with copper acetate. The copper 
salt is suspended in water, and decomposed by hydrogen sulphide. 
The anthranilic acid obtained is 85 per cent. of that required by 
theory. The mechanism of the reaction is analogous to that describe: 
above, the compound NKBr-CO-C,H,COOK being first formed and 
then decomposing. * Phthalimide reacts in like manner with other 
alkaline or alkaline-earthy hypobromites or with hypochlorites. The 
identity of the acid prepared with orthamidobenzoic acid was 
proved. 

The sulphate of anthranilic acid crystallises with 1 mol. H,O, not 
2 mols. as usually stated. The anthranilic acid obtained from phthal- 
imide is nearly pure It may be further purified by crystallisation 
from water, but then becomes somewhat yellow in colour. A better 
method of purification consists in the recrystallisation of the sulphate 
from alcohol and the decomposition of the salt by the exact quantity 
of baryta solution of known strength. Liebig’s method of recrystal- 
lising the calcium salt from water and decomposing it with acetic 
acid yields a very pure product. Solutions of anthranilic acid 
generally exhibit fluorescence; this becomes less marked on farther 
purification, but is again intensified on exposure to light. 

The retarding effect on alcoholic and acetic fermentations exercised 
by anthranilic acid is much inferior to that of salicylic acid. It 
requires from 3 to 5 parts of anthranilic acid to exert the same effect 
on the lactic fermentation as 1 part of salicylic acid. As the arti- 
ficial salicylic acid of commerce is often contaminated with impurities 
which modify its therapeutic properties (see Pharm. J. Trans., Nov., 
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1890, and Fischer, Pharm. Zeit., 1889, 42), the easy transformation 
of anthranilic acid into a very pure salicylic acid by nitrous acid 
becomes of some importance. 

Phthalodiamide, treated with hypochlorite or, preferably, hypo- 
bromite in the same manner, yields benzoylenecarbamide. Atter 
heating at 80°, a current of carbonic anhydride is passed, and the 
carbamide deposited is recrystallised from glacial acetic acid. It is 
found to be identical with the benzvylenecarbamide prepared by 
Griess’ method. If 2 mols. of hypobromite be employed to 1 of 
phthalodiamide, a benzoylenecarbamide bromide is obtained. The 
transformation of phthalodiamide into benzoylenecarbamide may be 
interpreted by the use of either the symmetrical or the unsymme- 
trical formula for the amide; Wislicenus’ results (Annalen, 242, 40) 
render the latter probable. 

The phthalimide reaction described above leaves open the ques- 
tion of the constitution of this imide; the ease with which phthal- 
imide may be converted into an amide renders it probable that the 
amide and the imide possess an analogous constitution. Sand- 
meyer’s experiments support the unsymmetrical formula (Ber., 18, 
1499) ; those of Kuhara (Amer. Chem. J.,3, 26) and Auger (Bull. Soc. 
Chim. [2], 49, 345) rather lead to its rejection. The authors have 
undertaken researches for the purpose of settling the constitution of 
phthalimide and its isomerides. 

Assuming the unsymmetrical constitution for phthalodiamide, the 
first stage in the formation of benzoylenecarbamide may be given as 
CO<“SH>C<NH! + KOBr = CO<°}SO<NAD + HO. A 
similar molecular migration has been noticed previously (Rec. Trav. 
Chim., 9, 37) to that which now takes place in the alkaline solution, 
with formation of potassium orthoureidobenzoate, 


COOK-C,H,;NH-CONH,. 


This salt is unstable, and readily suffers transformation, even in 
alkaline solution, into the potassium salt of benzoylenecarbamide, 
oe 
eS c0-NK 

When dilute hydrochloric acid is added to a solution of phthalyl 
chloride in excess of ammonia, prepared in the cold, a substance is 
obtained isomeric with phthalimide. This B-imide has acid proper- 
ties, dissolves in solution of potassium carbonate with evolution of 
carbonic anhydride, and is reprecipitated on adding hydrochloric 
acid to the solution. Boiling water decomposes it readily. Its melt- 
ing point is generally found between 180° and 190°; when heated further, 
the mass melts, resolidifies, and is transformed into the a-imide 


(ordinary phthalimide). W. T. 


Reduction of Trimethylgallamide; Acetylgallamide. By M. 
Marx (Annalen, 263, 249—259; compare Hutchinson, this vol., p. 561). 
— Trimethylgallamide, CsH{OMe);-CON H,, can be prepared by gradu- 
ally adding a concentrated solution of potash (3 mols.) in methyl 
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alcohol to a boiling mixture of methyl alcohol and methyl iodide 
(3 mols.) in which pure gallamide is suspended; it crystallises from 
dilute alcohol in colourless, lustrous prisms, melts at 176—177°, and 
is only sparingly soluble in water, but more readily in ether, alcohol, 
and chloroform ; it is not acted on by mineral acids in the cold, but it 
is converted into trimethylgallic acid (m. p. 168—170°) by boiling 
soda. 

Trimethylgallyl alcohol, C;5H,(OMe)s°CH,OH, is obtained, together 
with hexamethoxybenzile, and probably also the corresponding hydro- 
benzoin, when trimethylgallamide (20 grams) is reduced with 24 per 
cent. sodium amalgam (1 kilo.) in alcoholic solution, dilute sulphuric 
acid being constantly added in order to keep the solution avid; when 
reduction takes place in strongly acid solution, the alcohol is the 
principal product, but in only slightly acid solution the best yield of 
the benzile is obtained ; in alkaline solution, brown, resinous products 
are formed. The solution is filtered from the precipitated hexa- 
methoxybenzile, evaporated until free from alcohol, filtered again to 
separate the crystals of hexamethoxybenzoin, and then extracted 
with ether; on evaporating the ethereal solution, the alcohol remains 
as an oil, mixed, however, with a little of the benzoin, from which it 
is separated by solution in a small quantity of ether. It is a yellowish 
oil, boils at 228° under a pressure of 25 mm., and is very readily 
soluble in alcohol, ether, and benzene, but only very sparingly in 
cold water ; it dissolves in concentrated sulphuric acid with a deep- 
red coloration, and it is completely destroyed by concentrated hydro- 
chloric acid at 100°. 

Hexamethoxybenzile, CsH;(OMe);-CO-CO-C,H,(OMe);, crystallises in 
yellow, lustrous needles, melts at 189°, and is insoluble in water and 
alkalis, and only sparingly soluble in cold alcohol, but more readily in 
ether, chloroform, benzene, and glacial acetic acid. It dissolves in 
concentrated sulphuric acid with a bluish-green coloration which soon 
becomes of a lighter shade; it is notdecomposed by boiling concentrated 
hydrochloric acid, and it combines with phenylhydrazine and with 
hydroxylamine. 

Hexamethoxybenzilic acid, OH-*C[C,H,(OMe);].,>COOH, can be ob- 
tained by melting the preceding compound with potash, but is best 
prepared by boiling it with 5 per cent. potash for about six hours. It 
crystallises from water in long, colourless prisms, melts at 175° with 
decomposition, and is readily soluble in alcohol, ether, and benzene, 
but only sparingly in water; with concentrated sulphuric acid, it 
gives a deep-blue coloration which soon changes to a dirty-green. 

Hexamethorydeoxybenzoin, C,H{OMe);-CO-CH,°C,H,(OMe)s, pre- 
pared by reducing hexamethoxybenzile with zinc-dust and acetic acid, 
crystallises from dilute alcohol in long, colourless needles, melts at 
161—162°, and is insoluble in cold water and alkalis, but readily sola- 
ble in alcohol, ether, and chloroform ; it dissolves iu concentrated sulph- 
uric acid, yielding a deep-red solution which quickly turns yellowish- 
brown. The corresponding hydrobenzoin, obtained in the preparation 
of trimethylgallyl alcohol, crystallises from dilute alcohol in colourless 
needles, melts at 217°, and is insoluble in water and alkalis; it does 
nut redace Fehling’s solution, and it dissolves in concentrated sulph- 
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uric acid with a deep-blue cJloration which disappears after some 
hours’ time. 

Tetracetylgallamide, C,;H,;;NOs, is deposited in crystals when gall- 
amide (10 grams) is dissolved in warm acetic anhydride (50 grams), 
the solution heated for a few minutes, and then allowed to cool, crys- 
tallisation being promoted by rubbing; it separates from alcohol in 
colourless, lustrous prisms, melts at 210°, and is only sparingly 
soluble in benzene, alcohol, light petroleum, and glacial acetic acid, 
and insoluble in water and ether; it is decomposed by cold soda and 
by boiling water. The triacetyl derivative, C,;H,;NO,, is obtained 
when the filtrate from the tetracetyl derivative is repeatedly evapo- 
rated with alcohol; it crystallises from water in colourless prisins, 
melts at 163°, and is moderately easily soluble in alcohol, but ouly 
sparingly in water, and insoluble in ether; it is probably identical 
with the impure acetyl derivative (m. p. about 150°) described by 
Schiff and Pons (Abstr., 1885, 796). F. S. K. 


Acids of the Fumaric Series. By C. A. Biscnorr (Ber., 24, 
2001—2025).—The compound obtained by heating malic dianilide 
with acetic anhydride, to which the formula Cy,H. N,Q, was given 
(Abstr., 1890, 1162), is now identified as fumaric dianilide, C,,H,N.O., 
since it is obtained from fumaric dichloride by the action of aniline, 
yields Anschiitz’s fumaranilic acid (m. p. 23U—232°), the so-called 
diphenyl-ay-diketopiperazine-8é6-homocarboxylic acid of the author 
and Nastvogel (loc. cit.), when heated with 10 per cent. alcoholic 
potash (2 mol. prop.) in a reflux apparatus for three hours, and is 
converted into fumaric acid by treatment in amyl alcohol solution 
with sodium. The constitution of fumaric diparatoluidide (le. cit.) 
has been confirmed by its synthesis from fumaric dichloride and 
paratoluidine. 

The substance left undissolved when the product of the action of 
acetic anhydride on malic 2-dinaphthalide is extracted successively 
with acetic acid, dilute ammonia, and water, and provisionally re- 
garded as the acetyl derivative, C..H..N,O, (loc. cit.), consists of about 
40 per cent. of the acetyl derivative and 60 per cent. of fumaric 
a-dinaphthalide, and is separated into its constituents by extraction 
with alcohol, in which the former is soluble and the latter insoluble. 

Acetomalic a-dinaphthalide, 


C,.H;NH-CO-CH(OAc):CH,*CO-NH-C,oH:;, 


melts at 232°, and, when heated in an oil-bath at 240—250°, decom- 
poses into acetic acid and fumaric a-dinaphthalide; hence the propor- 
tion of the two constituents in the above product is dependent on tlie 
duration and temperature of the reaction. Fumaric a-dinaphthalide, 
C.,HigN20., does not melt below 360°, and is practically insoluble in 
ali the ordinary solvents, and only sparingly soluble in nitrobenzene 
or aniline. On treatment with 10 per cent. alcoholic potash, it yields 
fumaric acid, a-naphthylamine, and a small quantity of a compound 
whicn crystallises from acetone in slender needles, and consists prob- 
ably of fumaronaphthylic acid. Piperazine derivatives, therefore, are 
not obtained by the action of acetic anhydride on malic dianilide and 
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its homologues, and the further investigation of these compounds has 


been abandoned. in os 

Acetomalanil, CO< CH(OAc): OH,’ obtained by digesting malanil 
dissolved in benzene with the calculated quantity of acetic chloride, is 
a colourless, crystalline substance which melts at 137°, and is readily 
soluble in most solvents, but very sparingly soluble in cold water. 
Acetomalic B-naphthil, C\H,,NO,, prepared in like manner from 
malic B-naphthil (loc. cit.), crystallises in colourless scales, and melts 
at 116°. 


In an earlier paper, it has been shown that mesaconic and citraconic 
acids can be prepared from ethy! chloropropenyltricarboxylate (Abstr., 
1890, 1101); the preparation of homologues of these acids from ethyl 
chlorobutenyltricarboxylate is now described. 

When ethylic chlorobutenyltricarboxylate is hydrolysed by pro- 
longed boiling with equal weights of hydrochloric acid (sp. gr. 1°2) 
and water, it is for the most part converted into ethylmaleic acid. 

Ethyl sodiobutenyltricarboxylate is prepared by the action of 
sodium wire (6°9 grams) on a solution of ethyl butenyltricarboxylate 
(82 grams) in absolute ether (375 c.c.), and when the solution is 
treated with a 10 per cent. iodine solution (about 72 grams of iodine) 
until the colour no longer disappears, and the product is subsequently 
saponified with baryta, a mixture of ethylsuccinic acid and ethyl- 
maleic acid is obtained. 

Bromethylsuccinic acid (m. p. 202°), or the impure acid melting at 
185°, obtained by the action of bromine on butenyltricarboxylic acid 
(this vol., p. 291), is converted into a mixture of ethylfumaric and 
ethylmaleic acids by boiling in a reflux apparatus for two days with 
about three times its weight of concentrated hydrochloric acid. Both 
the isomeric bromethylsuccinic acids (loc. cit.), on warming with an 
equal weight of caustic potash dissolved in five times its weight of 
alcohol, yield ethylmaleic acid. 

Ethylsuccinic acid (15 grams), on careful bromination in a reflux 
apparatus at 200° with bromine (16 grams), distillation of the pro- 
duct, and conversion of the resulting anhydride into acid by treat- 
ment with barium carbonate and subsequent addition of hydrochloric 
acid to the concentrated filtrate, yields ethylmaleic acid, free from 
methylitaconic acid and products of higher melting point. 

When ethylsuccinic anhydride (36 grams) is heated with chloro- 
form (40 grams) and bromine (46 grams) for five hours at 130—140°, 
it is converted into bromethylsuccinic anhydride, and this, when 
heated at 180°, begins to decompose with the elimination of carbonic 
anhydride, and, on distillation at 220—250°, evolves hydrogen bromide 
in large quantity, yielding a yellow, oily distillate (28 grams) con- 
taining methylitaconic acid and ethylmaleic acid. Ethylfumaric acid 
is not formed in the reaction. 

Ethylmaleic acid, obtained by these methods, is identical in pro- 
perties with Fittig and Frankel’s methylcitraconic acid (Abstr., 1890, 
585), and ethylfumaric acid is identical with the oxypentic acid of 
Demargay (compare Walden, this vol., p. 1187). 
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Attempts to prepare dimethylfumaric acid by intramolecular change 
from the maleinoid form being unsuccessful, experiments have been 
made with the object of preparing it by other methods, but without 
success. A mixture of potassium propionate and pyruvic acid, when 
heated at 140°, gave pyrotritartaric acid instead of dimethylfumari: 
acid, and the attempt to prepare Markownikoff and Krestowikoff's 
bibasic acid of the formula C,H,O, (Abstr., 1881, 1127) by the action 
of sodium wire on ethyl 2-bromopropionate resulted in the production 
of so small a quantity of substance that it is as yet impossible to say 
whether or not this acid is dimethylfumaric acid. 

Ethyl chlorobutenyltricarboxylate boils at 193° under 13 mm. pres- 
sure. Butenyltricarboxylic acid melts at 141°, instead of 119° (com- 
pare Polko, Abstr., 1888, 134), and isobutenyltricarboxylic acid at 
148° instead of 120° (compare Barnstein, Abstr., 1888, 135). 

W. P. W. 


Action of Thiocarbimides on Hydroxylamine. By H. v. p. 
Kaut (Annalen, 263, 260—268).—Phenylhydroxythiocarbamide (com- 
pare Voltmer, this vol., p. 558) melts at 108°, and is insoluble in 
water, benzene, and light petroleum, and only sparingly soluble in 
ether, but readily in alcohol and acetone. 

Carbanilidophenylhydroxycarbamide, NHPh:CO-N(OH)-CO-NHPh, 
separates in crystals when a 10 per cent. aqueous solution of hydroxyl- 
amine is shaken with phenylthiocarbimide at the ordinary tempera- 
ture; it melts at 178° with decomposition, and is readily soluble in 
hot alcohol, benzene, and chloroform, but only sparingly in ether and 
hot water, and insoluble in light petroleum, cold water, alkalis, and 
dilute hydrochloric acid. 

Phenylhydroxycarbamide, NHPh:CO-NH-OH8, is deposited in red- 
dish, granular crystals when phenylthiocarbimide is shaken with 
excess of an ice-cold solution of hydroxylamine; it separates from 
ether in colourless crystals, melts at 140° with decomposition, and is 
sparingly soluble in ether and water, but readily in hot alcohol and 
soda. It reduces Fehling’s solution on warming, and combines readily 
with phenylthiocarbimide, forming carbanilidophenylhydroxycarb- 
amide; it is decomposed by boiling 20 per cent. hydrochloric acid 
with liberation of hydroxylamine and formation of carbanilidohydr- 
oxycarbamide, but boiling alkalis decompose it into aniline, hydroxyl- 
amine, and carbonic anhydride. 

Hydroxylamine thiocarbimide is formed when hydroxylamine 
sulphate is treated with barium thiocarbimide in cold, aqueous solu- 
tion; when the filtered solution is warmed, sulphurous anbydride is 
evolved, sulphur is deposited, and ammonium sulphate, ammonium 
thiocarbimide, and ammonium amidosulphonate are produced. 


F. 8S. K. 


Aromatic Alkyl Ketones: their Oxidation by Potassium Per- 
manganate. By A. Craus (J. pr. Chem. [2], 43, 531—537; compare 
Abstr., 1890, 769, 979; this vol , Ay 199, 564). —The salts of para- 
xylylglycollic acid (this vol., .p. 564) are characterised by their 
solubility ; among the salts of the heavy metals, only the ferric and 
lead salts are precipitated by normal sodium paraxyly)gly cullate. 
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Paracymyl ethyl ketone [Me : COEt: Pr = 1 : 2: 4] is a colourless, 
strongly refractive liquid; it boils at 254° (uncorr.), and is volatile 
with steam ; it dissolves in most organic solvents, but not in water; 
light gradually darkens it. When this ketone is reduced in aqueous 
alcoholic solution by sodium amalgam, it yields the secondary alcohol, 
C,H,;MePr-CHEt-OH, a yellowish oil which boils about 300°, and will 
not solidify. Complete oxidation by nitric acid or permanganate 
converts the ketone into 4-methylisophthalic acid, showing that the 
ketone group and the propyl group are in the meta- position to each 
other. Limited oxidation with potassium permanganate converts it 
into paracymylglyoxylic acid (this vol., p. 199). 

Puracymyl propyl ketone [Me: COPr: Pr = 1: 2: 4] is a colour- 
less, strongly refractive liquid which boils at 265—266° (uncorr.), 
and is hardly volatile with steam. Reduction by sodium amalgam 
converts it into the secondary alcohol, CsH;MePr-CHPr*OH, an oily, 
yellowish liquid. Oxidation by potassium permanganate converts the 
ketone into paracymylglyoxylic acid. A. G. B. 


Synthesis of Peonol. Application of Perkin’s Reaction to 
Aromatic Ketones. By Y. Tanara (Ber., 24, 2459—2462).—The 
substance (m. p. = 45°) isoluted by Martin and Yagi (Arch. 
Pharm., 1878, Part IV) from the root bark of Peonia mouton, by 
extraction with ether, has been recognised by Nagai (Journ. Japan. 
Pharm. Soc., 1888, Nos. 77 and 81) as paramethoxyorthohydroxy- 
phenyl methyl ketone, OMe-C,H;(OH)-COMe, since it is converted 


into resacetophenone by hydrolysis, and its acetyl derivative, on 
oxidation and subsequent removal of the acetyl radicle, yields para- 
methoxysalicylic acid. According to Nagai, this substance, termed by 
him peonol, crystallises in colourless, lustrous needles of aromatic 
odour, melts at 50°, volatilises with steam, and is readily soluble in 
ether, alcohol, chloroform, benzene, and carbon bisulphide, but only 
sparingly in hot water. It dissolves also in caustic alkalis, form- 
ing well crystallised salts, but is insoluble in ammonia and alkaline 
carbonates. The solution in concentrated sulphuric acid is colourless, 
but that in concentrated nitric acid has an intense green colour. 
Ferric chloride colours the alcoholic solution dark violet. The methyl 
derivative crystallises in scales and melts at 40°; the acetyl derivative 
melts at 46°5°. 

The author has synthesised peonol by the partial methylation of 
resacetophenone in methyl alcohol solution with methyl iodide and 
the theoretical quantity of caustic potash, and finds that it is the sole 
product of the reaction. 

Nagai (loc. cit.) states that when peonol is heated with acetic 
anhydride and anhydrous sodium acetate, it yields, in addition to 
acetylpeonol, two isomeric substances of the composition C,;H),0,, 
which melt at 130° and 160° respectively. These crystallise in 
colourless, lustrous, flat needles, are practically insoluble in water and 
ether, sparingly soluble in cold alcohol, and tolerably soluble in hot 
alcohol and acetic acid, and can be separated by bviling with 18 per 
ceut. acetic acid, in which the former is the more soluble. Both 
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compounds are insoluble in cold alkalis, but dissolve with decomposi- 
tion on boiling. 

The author finds that the reaction of acetic anhydride and sodium 
acetate with peonol proceeds on the lines of the Perkin synthesis, 
and thus affords the first instance of the successfal application of this 
reaction to ketones. A similar reaction is also obtained with 
resacetophenone, but acetophenone behaves like the majority of 
ketones. Details are reserved for a later communication. 

W. P. W. 

Derivatives of Ethyl Dinitrophenylacetate. By M. Dirrricn 
and V. Meyer (Annalen, 264, 129—149).—Mesityl methyl ketone, 
C,H,Mes;;COMe, can be obtained by warming a carbon bisulphide 
solution of mesitylene with acetic chloride in presence of aluminium 
chloride; it is a liquid boiling at 235—236°, and having a very cha- 
racteristic, unpleasant smell. 

Mesitylglyorylic acid, C:H,Mes;CO-COOH, is formed when mesityl 
methyl ketone is oxidised with an alkaline solution of potassium 
permanganate at 0°, as described by Gliicksmann in the case of aceto- 
phenone (Abstr., 1889, 1416) ; it separates from hot carbon bisulphide 
in well-defined, yellowish crystals, melts at 112—115° with previous 
softening, and is only sparingly soluble in carbon bisulphide and 
light petroleum, but readily in most of the other organic solvents, and 
also in boiling water. 

Mesitylacetic acid, CsH,Me,;CH,-COOH, prepared by heating the 
preceding compound with hydriodic acid and amorphous phosphorus 
at 160° for six hours, crystallises from hot water in slender needles, 
melts at 166—167°, and is readily soluble in most ordinary solvents, 
except water and light petroleum. 

Dinitromesitylacetic acid, C.(NO,),Me,;CH,-COOH, is formed when 
the acid is gradually introduced into fuming nitric acid, and the 
solution then boiled for some time; it crystallises from dilute 
alcohol in slender, lustrous needles, melts at 243°, and is rather more 
sparingly soluble than mesitylacetic acid. The methyl salt crystal- 
lises from alcohol in lustrous plates, melts at 140—141°, and re- 
sembles the acid in its behaviour with solvents; it is not acted on 
by diazobenzene chloride or diazobenzene sulphate in presence of an 
aqueous solution of sodium acetate. 

Dinitromesitylglyoaylic acid, C&NO,),Me,CO-COOH, is best pre- 
pared by gradually adding mesitylglyoxylic acid to cold fuming nitric 
acid (6 parts), keeping the solution for some time, and then pouring 
it on ice; it crystallises from hot water in slender needles; melts at 
178—180°, decomposes at about 213°, and is only sparingly soluble in 
light petroleum, but more readily in the other ordinary solvents. 
The hydrazone crystallises from dilute alcohol in slender, yellow 
needles, and melts at 202° with decomposition. The methyl salt 
crystallises from alcohol in broad, lustrous needles, melts at 158—160°, 
and is only sparingly soluble in alcohol, ether, and light petroleum, 
but more readily in benzene and chloroform. 

The hydrazone, C.(NO,).Mes‘C(N,HPh)COOMe, is obtained when 
methyl dinitromesitylglyoxylate is boiled with excess of phenyl- 
hydrazine acetate in alcoholic solution; it crystallises from alcohol 
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in yellow needles, melts at 197—198° with previous softening, and 
decomposes at 210—220°. The corresponding acid, 


C,(NO,);Me,C(N,HPh)-COOH, 


is formed in small quantities when the methyl] salt is boiled with con- 
centrated potash for a short time, but most of the methyl salt 
remains unchanged; as, under these conditions, a condensation 
analogous to that which occurs in the case of the hydrazone of methyl 
dinitrophenylacetate (compare Meyer, Abstr., 1889, 516) does not 
take place, it would seem that it is the nitro-group in the ortho- 
position to the carbon chain which is eliminated as potassium nitrite 
in the formation of nitrophenylindazolecarboxylic acid from the 
hydrazone of methy] dinitrophenylacetate. 

Pseudocuminyl] methyl ketone, C;H,Me,;COMe, boils at 249—252°. 

Pseudocumylglyoxylic acid, CsH,Me;sCO-COOH, prepared by 
oxidising pseudocaminy! methyl ketone by Gliicksmann’s method (loc. 
cit.), crystallises from light petroleum in colourless needles, melts at 
about 75°, and is very readily soluble in all the ordinary solvents 
except water and light petroleum. When treated with fuming nitric 
acid at —17°, it yields only resinous products ; with weaker acid it is 
converted into a crystalline mononitro-derivative, which begins to 
decompose at 90° and melts at about 160°. F. 8S. K. 


Preparation of Unsaturated Aromatic Acids. By L. Ene.eano 
(Bull. Soc. Chim. [3], 5, 170—172).—In a previous communication, 
the author described the preparation of cinnamic acid according to 
the equation 


C,H; COH + CH;COCI + »CH;-COONa = C,H;CH:CH-COOH + 
CH;COOH + NaCl + (n—1)CH;COONa 


(Abstr., 1890, 891). He has since succeeded in preparing phenyl- 
angelic acid by heating at 120—125° during 40 hours benzaldehyde 
(1 mol.), butyric chloride (1 mol.), and anhydrous sodium acetate 
(3 mols.), and cinnamylangelic acid by similar treatment of cinnam. 
aldehyde, butyric chloride, and sodium acetate. The corresponding 
acids are separated from the crude product of the reaction by boiling 
it with excess of sodium carbonate solution, extraction of the alkaline 
solution with ether to remove oily matter and excess of aldehyde, 
and decomposition of the sodium salt with hydrochloric acid. In the 
preparation of cinnamylangelic acid, a yellow substance melting at 90° 
is formed, which the author intends studying. The general formula 
for this reaction becomes :—R*COH + R’CH,COCIl + nCH;COONa 
= R:CH:CR’COOH + CH;-COOH + NaCl + (n—1)CH,’COONa. 
T. G. N, 


Action of Potassium Cyanide on Phthalaldehydic Acid. By 
C. Gragpe and A. Lanpriser (Ber., 24, 2296—-2297).—Diphthaly] is 
formed by the action of potassium cyanide on ethyl phthalaldehydate. 
The best results are obtained by warming a mixture of equal weights 
of the ethereal salt, potassium cyanide, and alcohol (95 per cent.). 
The yield amounts to 15 per cent. of the ethereal salt emvloved. The 
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resnlts agree with those of Goldschmidt and Egger (Monatsh., 12, 
49), and the authors, like these chemists, assame that the ethereal 
salt of phthalaldehydic acid here acts in its tautomeric form, 
co< Oth cH-OEt. 

In aqueous solution, the reaction takes place in a different way, and 
benzoindicarboxylic acid is formed. Phthalaldehydic acid was heated 
with 12—15 per cent. of potassium cyanide in aqueous solution for 
20—30 minutes. The product, which is entirely soluble in sodium 
carbonate, was purified by means of the barium salt. The acid ob- 
tained from it is insoluble in cold water and ether, sparingly soluble 
in hot water. decomposes at 112°, and gives diphthalylic acid on 
oxidation with permanganate. Only a small yield of the benzoin- 
dicarboxylic acid is obtained. E. C. R. 


Method for the Isolation of Aromatic Sulphonic Acids. By 
L. GarrerMann (Ber., 24, 2121—2122).—Instead of the very trouble- 
some method usually adopted for the isolation of aromatic sulphonic 
acids from the crude product of sulphonation, namely, by means of 
the barium, calcium, or lead salt of the acid, it is possible in many 
eases to effect a rapid and complete separation of the desired com- 
pound by first treating the crude product with water and then adding 
sodium chloride until the solution is saturated, when the sodium salt 
of the acid is deposited in crystals. This method can be very suitably 
employed for the isolation of benzene-, toluene-, xylene-, and mesityl- 
ene-sulphonic acids ; it also gives good results in the case of phenol- 
parasulphonic acid, phenoldisulphonic acid, and the metasulphonic 
derivatives of benzoic acid. A process of this kind is used to a con- 
siderable extent in the commercial preparation of certain sulphonic 


acids. F. S. K. 


Action of Iodine in Presence of Sulphuric Acid on Calcium 
Benzenesulphonate. By Isrratt and Grorcesco (Bull. Soe. 
Chim. [3], 5, 162—164).—Calcium benzenesulphonate (500 grams), 
iodine (50 grams), and sulphuric acid (1500 c.c.) were boiled 
together for 64 hours, iodine (40 grams) and sulphuric acid 
(300 c.c.) being added in the interval. From the products of the reac- 
tion, iodobenzene, paradiiodobenzene, tetra-iodobenzene, a franceine 
and an iodo-derivative of calcium benzenesulphonate, C,H,(SO;).Ca, 
were separated (compare previous abstract). T. G. N. 


* Derivatives of Benzoic Sulphinide. By R. pr Roope (Amer. 
Chem. J., 13, 217—232).—A comparative study of the parahalogen 
detivatives of benzoic sulphinide, having especial regard to their 
flavours. Paranitrotoluene was converted successively into para- 
nitrotoluene-, paratoluidine-, and paradiazotoluene-sulphonic acids, 
and then into the corresponding halogen sulphonic acids, sulphonic 
ehlorides, and sulphonamides. 

Parafluorotolueneorthosulphonic acid,C,H;MeF-SO,H [Me:S0O,H:F 
= 1:2: 4], is made from the diazo-acid (100 grams), by dissolving 
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it in concentrated hydrofluoric acid (500 c.c.), and heating until 
nitrogen ceases to be evolved. The calcium and barium salts were 
prepared ; the latter, Ba(C,H,O,SF),. + H,O, erystallising in small, 
glistening scales; the potassium salt, with 2 mols. H,O, forms similar 
but larger scales, very solnble in water. Parachlorotolueneorthosulph- 
onic acid is made in a similar manner; the barium and potassium salts 
were prepared, the latter crystallising in light-yellow needles. Para- 
bromotolueneorthosulphonic acid is formed in like manner ; the barium 
and potassium salts were prepared ; the latter crystallises in thin, 
lustrous scales. Paraiodotoluenesulphonic acid is made by treating 
the diazo-acid (50 grams), in the presence of alcohol (250 c.c.) and in 
the cold, with successive small quantities of concentrated hydriodie 
acid (57 grams). When the evolution of nitrogen ceases, the alcohol 
is distilled off, and the acid converted into the lead and potassium 
salts. 

The dry potassium salts thus obtained are converted into the 
sulphochlorides and sulphonamides by. successive treatment with 
phosphorns pentachloride and ammonia. Parafluorotolwenesulphon- 
amide, C;H;MeF-SO,NH, [Me : SO.NH,: F = 1: 2: 4], is made by 
treating potassium fluorotoluenesulphonate (50 grams) with phos- 
phorus pentachloride (100 grams). The sulphonic chloride at first 
obtained is allowed after purification to drop slowly intg strong 
aqueous ammonia (1 litre). The sulphonamide separates out as a 
bright-yellow solid, which dissolves easily in water and alcohol, and 
crystallises from these mehstrua in large, transparent prisms, or 
long, white needles, and melts at 155°. 

The sulphonamides are converted into the sulphinides by oxidation 
with alkaline permanganate. The amide (20 grams) is ‘dissolved in 
water (2 litres) rendered alkaline with potash (8 grams), and the 
solution is kept at a boiling temperature while potassium perman- 
ganate (35 grams) in concentrated aqueous solution is gradually 
added. The sulphinide is precipitated from the colourless solution 
by hydrochloric acid, ard puritied by conversion into the calcium 
sult. The salts thus prepared form radial groups of white needles, 
and taste like the sulphinides. They all crystallise with 74 molecules 
of water. 

The pure sulphinides are precipitated by hydrochloric acid from 
the aqueous solutions of their meg 


Theparafluorosulphinide, CHE< OH \.>NH [CO:SO,: F=1: 2:4], 


erystallises from its aqueous sstition in colourless needles or rhombs, 
and melts at 200°. It is very sweet, with a somewhat bitter after- 
taste. 

_The parachlorosulphinide crystallises from its aqueous solution in 
pearly scales, and melts at 218°. It is decidedly sweet, with a very 
bitter after-taste. When boiled with dilute hydrochloric acid in a 
reflux apparatus, it is converted into acid ammonium parachlor ortho- 
sulphobenzoate. 

The parabromosulphinide is somewhat sweet, with a decidedly bitter 
after-taste. 
The paratodosulphinide crystallises from a hot aquedus solution in 
4n2 
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fine, white needles melting at 230°. It is not at all sweet, and only 
slightly bitter. Jn. W. 


Orthosulphoparatoluic Acid and its Derivatives. By W. W. 
Ranvatt (Amer. Chem. J.,13, 256—273).—The various substances 
were prepared from “ methylsaccharin ” (paratoluic or methylbenzoic 
sulphinide), C.H,Me< C9 >NH [CO:SO,: Me =1:2:4], made 
from paratoluidine by the method of the Badische Anilin- und Soda- 
fabrik (Abstr., 1890, 382). 

“* Methylsaccharin”’ (loc. cit.) crystallises from water in fine, 
white needles, having the composition C,H,NSO, + 130.0; it is 
slightly soluble in cold water and ether, readily in hot water and 
alcohol. At 190° it loses its water of crystallisation, and then 
gradually sublimes and decomposes ; it melts at 249°. ln taste it is 
at first intensely sweet, but afterwards bitter. It acts as a mono- 
basic acid, the imido-hydrogen being replaceable. The barium salt, 
Ba(C,H,NSO;), + 5H.O, crystallises from its aqueous solution in the 
triclinic form. The calcium salt crystallises in opaque, white needles, 
exceedingly soluble in water. The silver salt, AgC,HeNSO, + 13H,0, 
forms colourless, diamond-shaped, highly refractive crystals, soluble 
in water. 


Orthosulphoparatoluic acid, 
COOH:C,H;MeSO,H [COOH : SO,H: Me = 1: 2: 4], 


is prepared by heating “ methylsaccharin”’ (25 grams) with dilute 
hydrochloric acid (100 c.c. acid and 500 c.c. water) in a reflux appa- 
ratus until it is all dissolved. The ammonium hydrogen ortho- 
sulphoparatoluate, COOH-C,H;Me’SO;NH,, which crystallises out, is 
treated with twice its weight of phosphorus pentachloride, and the 
mixture heated at 120° to drive off the phosphorus oxychloride 
formed. Orthosulphoparatoluic chloride, COCI‘C;H;Me-SO,Cl, thus 
obtained, forms crystals which melt at 59°, and are soluble in ether 
and light petroleum. It is converted into the acid by heating with 
water in a reflux apparatus. Orthosulphoparatoluic acid crystallises 
with 33 mols. H,O in tetragonal prisms which are soluble in water, 
alcohol, and ether; the water of crystallisation is lost at 135°, and 
the anhydrous acid melts at 158°. It is bibasic, forming stable 
normal, and acid salts, which are not decomposed by boiling with 
strong alkalis, as stated by Fittica (Inebig’s Annalen, 172, 
328—329). The potassium salt is very soluble in water, and is con- 
verted by fusion with caustic potash into the potassium salt of ortho- 
hydroxyparatoluic acid [COOH: OH: Me=1:2: 4]. The free acid is 
thrown down from the aqueous solution of the salt on the addition of 
hydrochloric acid. It melts at 177:5° (corr.), is readily soluble in hot 
water, almost insoluble in cold, and with ferric chloride gives an 
intense, violet coloration. The-ammonium salt, (NH,),.C,H,SOs + 
23H,0, is very soluble in water. The larium salt, BaC,H,O;, forms 
fine, white needles. The calcium salt, CaC,H,O; + H,0, crystallises 
in colourless prisms, which lose water at 255°; the anhydrous salt is 
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hygroscopic. The magnesium salt.is deposited from its aqueous solu- 
tion as a yellowish, gammy mass, but from alcoholic solution asa 
white, deliquescent, crystalline paste. The silver salt, Ag,CsH,O; + 
13H,0, is deposited from weak aqueous solution in colourless rhombo- 
hedra, but from concentrated solutions as a yellow, amorphous pre- 
cipitate. It is only slightly soluble in water. The acid potassium 
salt, KC,H;SO;, forms rhombic prisms soluble in water. The acid 
ammonium salt is formed during the preparation of the acid as above. 
The acid barium salt, Ba(C,H,SO;). + 4H.0, crystallises from 
aqueous solution in long, colourless, efflorescent needles. The acid 
caleium salt, Ca(C,H,SO,). + 4H,0, is very soluble in water, and 
crystallises in thin, cubical plates. The acid magnesium salt is very 
soluble in water. 


Orthosulphoparatoluic anhydride, CH Me< C9 >0, appears to be 
2 


formed when the dehydrated acid is heated with phosphoric an- 
hydride at 145°. It forms a brilliant, fluorescent compound with 
resorcinol, Jn. W. 


Hydrolysis of Sulphones. By R. Orro (Ber., 24, 1832—1836) ; 
compare Stuffer, Abstr., 1890, 987, and this vol., p. 180; also 
Autenrieth, this vol., pp. 540 and 1067). Trimethylene diphenyl- 
sulphone (m. p. 127—128°) is not acted on by boiling concentrated 
aqueous or alcoholic potash, but when heated with alcoholic potash 
at 115—120°, it is moderately easily decomposed into benzene- 


sulphinic acid and a compound O(CH,°CH,°CH,SOPh),; the latter 
crystallises from alcohol in well-defined, hexagonal plates, melts 
at 85°, and is insoluble in water, but soluble in alcohol, ether, and 
chloroform. 

Trimethyleneditolylsulphone, prepared by treating trimethylene 
bromide with sodium tolueneparasulphinate, crystallises from alcohol 
in lustrous plates melting at 124—125°; when heated with alcoholic 
potash at 115—120”, it is decomposed into toluenesulphinic acid and 
ditolylsulphonepropyl ether, O(CH.CH,CH.2SO,°C;H;)2, a crystalline 
compound melting at 79—80°. 

A trisulphone of the constitution SO,Ph-CH,,CH(SO,Ph), can be 
obtained by treating sodium thiophenate with chiorethylene chloride, 
and oxidising the product with potassium permanganate ; it separates 
from aicohol in small crystals, melts at 85—86°, and is completely 
decomposed by dilute potash, yielding benzenesulphinic acid. —- 


Hydrolysis of Sulphones and Ethereal Salts of Benzene- 
sulphinic Acid. By E. Baumann (Ber., 24, 2272—2277.—The 
author discusses the results obtained by Stuffer, Otto, and Autenrieth. 
Stuffer (Abstr., 1890, 987; this vol., p. 180) has shown that those 
disulphones in which the sulphone groups are combined with neigh- 
bouring carbon atoms are easily hydrolysed by dilute potash with 
formation of sulphinic acids. These sulphones are sharply distin- 
guished from the sulphones which are not capable of hydrolysis, or 
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are hydrolysed only with difficulty. To the latter belong the 
disulphones which, like sulphonal, contain the sulphone groups com- 
bined with the same carbon atom, or, like trimethylene disulphone, 


contain the sulphone groups combined with carbon atoms which are not 
CH, SO.R 
neighbouring. Thus, propylene disulphone, Me-GH-SO.R’ and 


CH ‘SO.R 


CH,°SO.R 
with dilute potash, whilst trimethylene disulphone, CH,(CH,SO,R)., 
is not altered by heating with concentrated aqueous or alcoholic 
potash on the water-bath ‘at the ordinary pressure ; only when heated 
ina sealed tube at 115—120° with alcoholic potash, does hydrolysis 
takes place. 

Many sulphones have been prepared which are hydrolysed as 
easily as ethereal salts, and this is not without bearing on the ques- 
tion whether ethereal salts of sulpbinic acids exist isomeric with the 
sulphones. Otto (Abstr., 1888, 1231; 1885, 281) has prepared a 
number of ethereal salts of sulphinic acids, and has come * the -~ 


clusion that sulphones are represented by the constitution Rs<0 
and the ethereal salts of sulphinic acids by the constitution 


ethylene disulphone, } , are easily hydrolysed when warmed 


aie. These ethereal salts of sulphinic acids are not, however, 


known in a pure state. If substances like ethyl sulphone sulphonal, 
CMe(SO,Et),"CH,SO;Et, which dre easily hydrolysed with produc- 
tion of sulphinic acids are to be accepted as ethereal salts of sulphinic 
acids, they must, according to Otto, have a constitution different from 
that of sulphonal, which is one of the sulphones most difficult to 
hydrolyse. This view cannot, however, be accepted until the difficultly 
hydrolysable compounds isomeric with the former have been prepared, 
which will be the true sulphones. If the ethereal salts of sulphinic 
acids contain quadrivalent sulphur, on oxidation, they ought to yield 
ethereal salts of sulphonic acids. Otto and Rossing (Trans., 1886, 
710) have, indeed, described experiments in which they obtained 
ethereal salts of sulphonic acids from ethyl benzene- and toluene- 
ealphinate; they did not, however, employ pure substances. The 
experiments of Stuffer and Autenrieth, on the other hand, show that 
their ethereal sulphinates, ethyl sulphone sulphonal, and similar 
compounds, when pure, are as stabie to oxidising agents as the 
sulphones which cannot be hydrolysed or only with difficulty. 

The author concludes that it is impossible to distinguish between 
snlphones and ethereal salts of sulphinic acids, und that the constitu- 
tion of sulphinic acid is correctly represented by the formula 


Ros<$. The ease with which the sulphones are hydrolysed is 


determined by the position of the sulphonic groups in the molecule 
of the organic compound, and can be compared to the unequal 
capacity for hydrolysis dispiayed by the halogen substitution os 
ducts. E. C. 
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The Synthesis of Indigotindisulphonic Acid (Indigo- 
carmine). By R. Kyigrscu (Ber., 24, 2086—2089).—Previous to 
the publication of Heymann’s synthesis (this vol , p. 1069), the author 
had also observed that phenylglycocine is converted by fuming 
sulphuric acid into indigo-carmine; he differs, however, from Hey- 
mann with regard to the manner in which the reaction takes place. 
The latter supposes the formation as an intermediate product of an 
indoxyl sulphate, which then undergoes oxidation at the expense of 
the sulphuric anhydride present, whereas the author believes that 
the reaction proceeds in the same manner as in Heumann’s synthesis 
with caustic potash and phenylglycocol, the elements of water being 
withdrawn from the latter, with formation of a leaco-compound (and 
in this case with simultaneous sulphonation), and that the leuco- 
compound is then oxidised by the oxygen of the air. The first 
product, like the leuco-compound obtained with caustic potash, is 
very unstable in acid solution ; the oxidation only takes place when all 
free sulphuric anhydride has disappeared, and that it is really the 
oxygen of the air which causes this oxidation is confirmed hy the 
fact that the surface of the mass formed in the reaction becomes 
blue on exposure, and that if the sulphuric acid added as a diluent is 
previously aérated, the yield of indigo-carmine is increased. The 
formation of sulphurous anhydride is readily accounted for by the 
subsidiary reactions which take place even under the most favourable 
conditions. H. G. C. 
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Action of Stannous Chloride on Nitrophenylindazole- 
carboxylic Acid. By L. Scuu.nirer (Annalen, 264, 149—152).— 
A compound of the composition U,,H,,N,O, is formed when finely- 
divided nitrophenylindazolecarboxylic acid (compare Meyer, Abstr., 
1889, 516) is heated with excess of an alcoholic solution of stannous 
chloride, and the diluted solution treated with hydrogen sulphide, 
filtered, and evaporated. It crystallises from hot water in colourless 
needles, melts at 235°, decomposes at 240°, and is soluble in acetic 
acid; its constitution is possibly expressed by the formula 


‘ CH(COOH 
NOvCHs<y ph -NH>* 
: F. S. K. 
Benzidine Colouring Matters. By R. Brascn and G. Freyss 
(Ber., 24, 1958—1966).—Dimethoxydimethylbenzidine 


[Me : NH,: OMe = 2:4: 5] 


is prepared from nitromethoxytoluene [Me : NO,: OMe = 1:2:4] 
by reduction in the usual way. The metanitroparacresol required is 
obtained by dissolving 375 grams of paratoluidine in a warm mixture 
of 465 grams of 52 per cent. nitric acid and 1900 grams of water, 
cooling, adding a second 465 grams of the acid, diazotising the crys- 
talline magma below 10° with a solution of 243 grams of sodium 
nitrite in 500 grams of water, and afterwards carefully warming in a 
reflux apparatus until the decomposition is completed. Under these 
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conditions, the yield amounts to 78 per cent. of the theoretical. The 
product contains a small proportion of dinitrocresol, but this can 
readily be separated after methylation since nitromethoxytoluenc is 
volatile with steam whilst dinitromethoxytoluene is not. 

Azoxyparameth aytoluene, CyH,sN.03, is formed when metanitro- 
paramethoxytoluene dissolved in methyl alcohol is heated with the 
theoretical quantity of sodium methoxide on a water-bath for 48 
hours. It crystallises from methyl alcohol in compact, sulphur- 
yellow prisms, melts at 148—149°, and is readily soluble in benzene, 
alcohol, and acetic acid. 

Azoparamethoaxytoluene, C\sH,sN,02, is prepared by reducing meta- 
nitroparamethoxytoluene either in 10 per cent. methyl alcohol solu- 
tion with an excess of 5 per cent. sodium amalgam, or, preferably, 
with the calculated quantity of stannous chloride and aqueous soda 
(compare Witt, Abstr., 1886, 145). It can also be obtained by add- 
ing the calculated quantity of diazotised metamidoparamethoxy- 
toluene to a strongly alkaline solution of paracresol and methylating 
the resulting azo-compound. It crystullises in large, well-formed 
scarlet-red prisms, melts at 178—179°, is sparingly soluble in alco- 
hol, readily soluble in acetic acid, chloroform, and benzene, and on 
reduction with a considerable excess of sodium amalgam is converted 
into metamidoparamethoxytoluene. 

O-thodimethorymetatolidine, 


OMe-C;H;Me(NH,)-C,H,Me(NH,)-OMe 


[Me: NH,: OMe = 2:4:5), is prepared by adding the calculated 
quantity of stannous chloride to a hot, hydrochloric acid solution of 
the azo-compound. It crystallises in silvery-white scales, melts at 
156—157°, and dissolves slightly in water, but very readily in alcohol. 
When diazotised, it yields with #-naphtholdisulphonic acid-R., 
a-naphthol-a-sulphonic acid and naphthionic acid dyes which vary in 
shade from violet-red to red, and are almost destitute of affinity for 
unmordanted cotton. These results are of interest, since the tetrazo- 
colouring matters derived from orthodimethoxymetanisidine, like 
those from orthanisidine, are direct cotton dyes, whilst those from 
orthodimethylmetatolidine have but little affinity for unmordanted 
cotton (Noelting and Stricker, Ber., 21, 3138). Ww. P. W. 


Anilidoacridines and Hydroxyacridines. By E. Besruorn and 
W. Curtman (Ber., 24, 2039—2048)—In Bernthsen’s synthesis of 
acridine derivatives (Abstr., 1884, 1356), diphenylamine, 


C.H;-NH-C,Hs, 


is acted on by formic acid in presence of zinc chloride, with formation 
‘ N— , : 
of acridine, CsH,< dae C.H;. The authors treated diphenylmetadi- 


amidobenzene, C,H,-N H-C,H,NH-C,H,, in a similar manner, hoping 
to obtain a double acridine of the formula 


N_ 
CHi< é go Cath < by 
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They find, however, that only one anilido-group takes part in the re- 
action, and that an anilidoacridine having the constitution 


OH<) > C,HyNHPh 


is formed. Similar compounds containing an alkyl group in the 
meso-position may be obtained by substituting other acids for formic 
acid, and all these compounds when treated with hydrochloric acid 
under pressure yield the corresponding hydroxy-derivatives. Whether 
the anilido- and hydroxy-groups occupy the ortho- or para-positiun to 
the methenyl group in the central nucleus has not yet been proved. 

To prepare anilidoacridine, C\yH,,N2, diphenylmetadiamidobenzene 
(5 grams), zinc chloride (10 grams), and 90 per cent. formic 
acid (5 grams) are heated for 4—5 hours at 250°. The product is 
dissolved in hot alcohol, the latter almost completely evaporated, and 
the residue poured into water. The red flakes which separate are 
warmed with very dilute sulphuric acid, and filtered from resinous 
matter; the sulphate separates out on cooling, and is treated with 
aqueous soda, extracted with ether, the extract dried with potash, 
evaporated, and the residue recrystallised from toluene. It forms 
compact, brownish-red, flat needles, melts at 175—176°, and is 
fairly soluble in alcohol, less readily in ether, benzene, and toluene. 
Its salts with mineral acids are red, and are easily soluble in 
alcohol, less readily in water, and almost insoluble in concentrated 
acids. 


Hydroxyacridine, CH<} > C.Hy OH, is prepared from the fore- 


going compound by heating it with hydrochloric acid at 250°. The 
solution is made alkaline, separated trom aniline by distilling in a 
current of steam, filtered, and treated with hydrochloric acid. The 
hydrochloride forms small, brownish-yellow needles, and when boiled 
with a solution of sodium carbonate yields the free hydroxyacridine 
in yellow, microscopic needles melting at 250°. It forms readily 
soluble salts with both mineral acids and alkalis, and is reduced to 
acridine by heating with zinc-dust. 


‘Anilidomethylacridine, CH< > CsHsNHPh.—To prepare this 
LE 


compound it is best to convert the diphenylmetadiamidobenzene into 
the diacetyl compound and treat the latter with zinc chloride. It is 
purified in a similar manner to tle anilidoacridine, and crystallises 
from toluene in fascicular aggregates of brownish-red needles, melts 
at 215—216°, and is readily soluble in methyl alcohol and ethyl 
alcohol, sparingly in ether and benzene. The corresponding hydrowy- 
methylacridine, Cj;H;MeN-OH, crystallises in microscopic, red needles 
and melts at 250°; its hydrochloride, C,;NH,Me-OH,HCI + H,0, 
forms beautiful yellow needles. 

Anilidophenylacridine, CH< | >CHyNEPh, is obtained from 
dibenzoyldiphenylmetadiamidobenzene by heating it with zinc chloride, 
and alsv crystallises from toluene in fascicular aggregates of brownish- 
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red needles. It melts at 196—197°, and dissolves readily in alcohol, 
ether, and benzene, the dilute, ethereal solution showing a greenish 
fluorescence. The corresponding hydroxyphenylacridine, C,;NH,Ph:OH, 
is a red, microcrystalline powder; its hydrochloride, C,,H,,;NO,HCI, 
forms very lustrous, golden-yellow plates, and the sodium salt crystal- 
lises in a like manner. 

Anilidoacridylbenzoic acid, NG AO C,H,COOH, is ob- 

OH, — 

tained by simply heating together phthalic anhydride and diphenyl- 
metadiamidobenzene without addition of zine chloride. It forms 
small, red crystals, and is almost insoluble in the usual solvents, with 
the exception of acetic acid. It melts above 300°, and yields salts 
with mineral acids which are almost insoluble in water, but may be 
recrystallised from absolute alcohol. Its sodium salt forms white, 
glistening plates. When heated with hydrochloric acid at 250°, it 
yields hydroxyacridylbenzotc acid, C,sNH,(OH)-C,HyCOOH, which 
melts above 250°, and has a weak basic character, forming salts which 
are dissociated by boiling water. Its salts with alkalis are soluble in 
water, the solutions showing a slight greenish fluorescence. 


H. G. C. 


Diphenylene Oxide. By P. GaLewsky (Annalen, 264, 187— 
, >O, can be obtained by gradu- 


oH, 
193).—Acetyldiphenylene oxide, oo Ac 


ally adding aluminium chloride to a carbon bisulphide solution of 


diphenylene oxide and acetic chloride; it crystallises from dilute 
alcohol in long, colourless needles, melts at 80—81°, boils above 
350°, and is readily soluble in alcohol, ether, chloroform, light petr- 
oleum, benzene, and ygiacial acetic acid, but insoluble in water. The 
ovime, C,\,H,,NO,, crystallises from alcohol in nacreous plates or 
necdles, melts at 145—146°, and is readily soluble in most ordinary 
solvents except water, in which it is insoluble. The hydrazone, 
CH .N,O, separates from alcohol in yellowish-brown prisms, melts at 
132—133° with decomposition, and is soluble in alcohol, ether, &c., 
but insoluble in water. 


CoH3( NH) 
C.H;(NHz,) 


in yellow needles and melts at 188°; the acetyl derivative is a colour- 
less, crystalline compound, and does not melt when heated at 320°. 


F. S. K. 


Condensation of Benzaldehyde with Phenols. By A. Rvsa- 
norr (Chem. Centr., 18Y1, i, 662; from Bull. Acad. St, Pétersbourg, 
33, 461—468).—The author finds that benzaldehyde forms conden- 
sation products with phenols in accordance with Baeyer’s general 
reaction, 2 mols. of phenol and 1 mol. of aldehyde condensing with 
loss of 1 mol. of water. The following compounds are described :— 

Paradihydroxytriphevylmethune, CHPbh(C,HvOH),, is prepared by 
adding 10 grams of benzaldehyde and 17:8 grams of phenol gradu- 
ally to 1—2 c.c. of sulpburic acid (4:1 vol. H,O). and after allowing 
the mixture to cool 3—4 c.c. of the sulphuric acid is added. After 


Diamidophenylene oxide, |} >O, crystallises from alcohol 
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remaining for several hours, the mixture is poured into water, filtered, 
the precipitate washed with hot water, any unchanged benzaldehyde 
or phenol is separated by distillation with steam, the precipitate 
washed with benzene, crystallised from dilute acetic acid, dissolved 
in alcohol, and reprecipitated by water. It crystallises in needles, 
melts at 160—161°, is nearly insoluble in light petroleum and carbon 
bisulphide, readily soluble in hot benzene, alcohol, glacial acetic acid, 
and chloroform, and is identical with O. Fischer and Débner’s com- 
pound. If it is warmed with bromine water, the product dissolved 
in alcohol, and soda solution added, a blue coloration is produced. 
The diacetate, prepared by means of anhydrous acetic acid and sodium 
acetate, crystallises from acetone in rhombic plates, and melts at 
110—111°. The dibenzoate, prepared by means of benzoic chloride, 
crystallises in microscopic, rhombic plates, and melt: at 129—130°. 
It is sparingly soluble in alcohol, readily soluble in ether. 

Dinitrodihydroxytriphenylmethane, CyyH,(NO,)2(OH)2, is prepared 
by the action of nitric acid, sp. gr. 1°5, in glacial acetic acid solution. 
lt crystallises from alcohol in needles, melting at 133—134”’. 

Phenyldithymolmethane, CHPh(C\H,,"OH)., prepared from benz- 
aldehyde, thymol, and sulphuric acid, melts at 165°5—166°5°. It 
crystallises from alcohol and benzene with 1 mol. of the solvent, 
which again separates on drying. With bromine water, alcohol, and 
potash, it gives a blue colour reaction similar to that obtained with 
dihydroxytriphenylmethane. The diacetate is soluble in alcohol, 
readily soluble in chloroform and benzene, and melts at 125—126°. 

J. W. L. 

Oximes of Asymmetrical Ketones. By A. Scuirer (Annalen, 
264, 152—160).—Various asymmetrical ketones and ketonic acids 
have been investigated for the purpose of determining whether their 
oximido-derivatives exist in two isomeric modifications; it has been 
found that pyruvic acid, levulinic acid, acetophenone, and methyl- 
deoxybenzoin yield only one oxime, whereas parabromobenzophenone 
and paramethoxybenzophenone form two. Two methods were em- 
ployed for preparing the oximes; in the one the compound was 
treated with hydroxylamine hydrochloride in dilute alcoholic solu- 
tion; in the other, the reaction was carried out in presence of excess 
of soda. The behaviour of the oximes with Beckmann’s mixture, 
and on heating with absolute alcohol at 160—170°, was also investi- 
gated. 

Two oximes of the composition C,;H;NOBr are formed when a 
dilute alcoholic solution of parabromobenzophenone (1 mol.), hydrexyl- 
amine hydrochloride (3 mols.), and sodium hydrexide (9 mols.) is 
kept at the ordinary temperature until the addition of soda to a small 
portion of the diluted solution produces no turbidity; the two com- 
pounds can be separated by fractional crystallisation from alcohol or by 
the method described by V. Meyer (this vol., p. 1181). 

The one melts at 165—166", crystallises from dilute alcohol in 
colourless needles, and is completely decomposed by concentrated 
hydrochloric acid at 100°; when treated with Beckmann’s mixture, 
it yields the anilide of parabromobenzoic acid. The acetyl derivative, 
C,;H,,0,NBr, is a crystalline compound melting at 160°5°. The 
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benzyl derivative, CyH,ONBr, prepared by treating the oxime with 
sodium ethoxide and benzyl chloride in alcoholic solution, melts at 
89—90°, and is decomposed by hydriodic acid with elimination of 
benzyl iodide. 

The second isomeride sinters together at 107°, melts at 110—111°, 
and crystallises from dilute alcohol in needles; it is much more 
readily soluble than the oxime just described, and, like the latter, it 
is completely decomposed by hydrochloric acid. When heated with 
alcohol, it is more or less completely converted into the isomeride ac- 
cording to the duration of the process, but it is not changed by 
passing hydrogen chloride into its ethereal solution, The acetyl 
derivative is crystalline, and melts at 121°. The benzyl derivative 
separates from alcohol in crystals, melts at 99—100°, and is decom- 
posed by hydriodic acid with elimination of benzyl iodide. 

The two isomeric oximes of paramethoxybenzophenone were ob- 
tained in like manner; they have recently been described by Hantzsch 
(this vol., p. 445). F. S. K. 


Oximes of Halogenated Benzophenones. By E. Horrmann 
(Annalen, 264, 160—169).—The metadibromobenzophenone obtained 
by brominating benzophenone (Demuth and Dittrich, this vol., p. 314) 
is @ symmetrical compound and forms only one oxime. 

Paradibromobenzophenone, C,,HsBr,O, prepared by treating a carbon 
bisulphide solution of bromobenzene with parabromobenzoic chloride 
in presence of aluminium chloride, separates from alcohol in colour- 
less plates, melts at 172—173°, and is readily soluble in ether. When 
treated with hydroxylamine under various conditions, it yields only 
one owime; this compound separates from dilute alcohol in slender 
needles, sinters together at 142°, melts completely at 149—150°, and 
has the composition C,;H,Br,NO. 

Paradiiodobenzophenone, C,,Hsl,0, is formed in small quantities 
when a carbon bisulphide solution of paraiodobenzoic chloride is treated 
with iodobenzene in presence of aluminium chloride; it crystallises 
from alcohol in yellowish plates and melts at 233—234°. It forms 
only one oxime, C,;HyI,NO, which crystallises from alcohol in slender 
needles and melts at 171—173°. 

Todobenzophenone, C\3H,10, prepared by treating benzene with 
iodobenzoic chloride (m. p. 77—78°) in presence of aluminium 
chloride, separates from alcohol in crystals melting at 102—103°; 
when treated with hydroxylamine in alkaline solution at the ordinary 
temperature, it yields two isomeric oximes of the composition 
CisH»INO: the one crystallises in plates, is sparingly soluble in 
alcohol, and melts at 178°; the other crystallises in needles, is more 
readily soluble, and melts at i32—134°; the latter is converted into 
the former when it is heated for about 12 hours at 145°. 

F. S. K. 

Metabromobenzophenone and its Oximes. By W. Korrennann 
(Annalen, 264, 170—174).—Metabromobenzophenone, C5H,BreCOPh, 
can be prepared by treating metabromobenzoic chloride with benzene 
in presence of aluminium chloride; it crystallises from dilute alcohol 
in needles and melts at 77°. 


ORGANIC CHEMISTRY. 1237 


Two isomeric oximes, of the constitution C,H,Br-CPh:N-OH, are 
formed when metabromobenzophenone is treated with hydroxylamine 
in alkaline solution at the ordinary temperature ; on diluting with a 
large volume of water, the a-oxime is deposited, whilst the B-com- 
pound remains in solution and can be precipitated with hydrochloric 
acid. 

The a-oxime crystallises in colourless prisms, melts at 168°, and is 
decomposed into hydroxylamine and metabromobenzophenone by 
concentrated hydrochloric acid; when treated with Beckmann’s re- 
agent, it is converted into metabromobenzanilide, a colourless, crys- 
talline compound melting at 137°. Its acetyl derivative, 


C,H,BrCPh:N-OAc, 


melts at 89°5°, and its benzyl derivative at 73°. 

The f-oxime forms large, yellow, cubic crystals, melts at 134°, and, 
like the a-compound, is decomposed by concentrated hydrochloric 
acid; when heated at about 150° for two days, it is almost completely 
converted into the a-oxime, and on treatment with Beckmann's 
mixture it is transformed into benzoylmetabromanilide, a crystalline 
compound which melts at 120°. Its acetyl derivative melts at 
78—79°; its benzyl derivative crystallises from alcohol in slender 
needles, melts at 77°, and, like the corresponding derivative of the 
a-oxime, is decomposed by hydriodic acid with elimination of benzyl 
iodide. F. S. K. 


Symmetrical Paradichlorobenzophenone and its Oxime. By 
M. Dirrrich (Annalen, 264, 174—178; compare Demuth and 
Dittrich, this vol., p. 315).—Symmetrical paradichlorobenzophenone, 
C,;H,Cl,, is best prepared by gradually adding a mixture of chloro- 
benzene and chlorobenzoic chloride (m. p. 16°) to warm carbon 
bisulphide containing aluminium chloride in suspension, and then 
heating the whole for about two days; it crystallises from alcohol in 
thin, colourless plates melting at 144—145°. The oxime, C,,H,NOCI,, 
crystallises from alcohol in small needles, sinters together at 133°, 
melts at 135°, and is only moderately easily soluble in alcohol and 
sparingly in alkalis; when heated with concentrated sulphuric acid 
at 100°, it is transformed into parachlorobenzoylparachloranilide, 
C,;H,NOCI,, which crystallises from alcohol in thin plates melting at 
207—208°. An isomeride of this oxime could not be obtained. 
F. S. K. 

Diphenylfurazan and some Derivatives of Oximes. By F. D. 
Dopce (Annalen, 264, 178—187).—Diphenylfurazan, prepared by 
heating a-benziledioxime with water at 200—210° (compare Meyer 
and Auwers, Abstr., 1888, 597), melts at 94°, and distils with partial 
decomposition, yielding benzonitrile, phenylcarbimide, and a com. 
pound melting at 110°, which is in all probability dibenzenylazoxime, 
identical with the substance obtained by Beckmann by the action of 
sulphuric acid on a-benziledioxime. 

A dinitro-compound, of the composition C,,H,N,O(NO,)., is ob- 
tained, together with a substance melting at 132°, when diphenyl. 
furazan is treated with a mixture of concentrated sulphuric acid and 
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fuming nitric acid; it separates from glacial acetic acid in colourless 
crystals and melts at 218—220°. 

An energetic reaction takes place when ~-benziledioxime is heated 
with phosphorus pentasulphide; benzonitrile and small quantities of 
dibenzenylazoxime are formed, but diphenylfurazan is not produced. 
When phosphorus pentasulphide is added to a warm benzene solution 
of benzophenone oxime, a very energetic reaction ensues and thio- 
benzanilide (m. p. 101—102°) is formed. 

Ammonium thiophosphate, ONH,PS(OH),, is deposited in yellow 
crystals, mixed with sulphur, when acetoxime is treated with phos- 
phorus pentasulphide in carbon bisulphide solntion, the insoluble 
product extracted with alcohol, and the alcoholic solution heated to 
boiling; it separates from cold water in large, transparent, seemingly 
monoclinic prisms, melts at 146—150° with decomposition, and is 
readily soluble in water, but only sparingly in alcohol, and insoluble 
in ether and carbon bisulphide. 1t decomposes carbonates, gives a 
colourless precipitate with lead acetate, and is decomposed by hot 
dilute nitric acid with separation of sulphur and formation of phos- 
phoric acid; it is also decomposed by mercuric oxide, the filtrate 
from the precipitated mercury sulphide giving all the reactions of 
phosphoric acid. F. 8. K. 


Tolylnaphthyl Sulphides. By E. Bourcrots (VPer., 24, 2264— 
2267).—The method of preparation consists in heating the bromo- 
toluene with the lead salt of naphthyl mercaptan at 225° for six 
hours. The mixture is allowed to cool, extracted with ether, the 
ether evaporated off, and the product fractionally distilled in a 
vacuum. 

Paratolyl-B-naphthyl sulphide, C;H,Me-S:C,oH;, crystallises from 
dilute alcohol in small, nacreous leaflets, mclts at 70°5°, boils at 
237°5° under 12 mm. pressure, and is easily soluble in ether and 
carbon bisulphide, sparingly in alcohol. 

Paratolyl-a-naphthyl sulphide crystallises from alcohol in beautiful, 
lustrous, clinorhombic crystals, melts at 40°5°, and boils at 233° under 
12 mm. pressure. 

Metatolyl-8-naphthyl sulphide crystallises from dilute alcohol in 
small, white needles, melts at 60°, boils at 236° under 12 mm. pres- 
sure, and is easily soluble in ether, carbon bisulphide, and acetic acid, 
sparingly in alcohol. 

Metutolyl-a-naphthyl sulphide is a yellow, refractive oil, and boils at 
229°5—230° under 12 mm. pressure. 

Orthotoiyl-B-naphthyl sulphide is a viscous, yellow, highly refractive 
oil, and boils at 232° under 12 mm. pressure. 

Orthotolyl-a-naphthyl sulphide is an oil similar to the ortho-f- 
derivative, and boils at 231° under 12 mm. pressure. E. C. R. 


Ethyl-c-naphthylamine. By E. Bampercer and C. Gotpscumipr 
(Ber., 24, 2469—2472).—Ethyl-a-naphthylamine reacts in the normal. 
way with diazo-compounds, forming azo-colours, which, on reduction 
with stannous chloride in hydrochloric acid solution, yield the base 
originally diazotised and ethyl-1:4-naphthylenediamine. Phenylazo- 
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ethyl-a-naphthylamine has the properties described by Kicker (this 
vol., p. 470). Sulphophenylazoethyl-a-naphthylamine is a dark, 
carmine-red, crystalline powder of green metallic lustre, which dis- 
solves in alcohol with a deep-red colour, in concentrated sulphuric 
acid with a violet colour, and in alkalis with an orange-red colour; 
the sodium salt, C\sH,.N;"SO;Na, is crystalline. 

Et thyl- 1 : 4-naphthylenediamine hydrochloride, C\,H,,N2,2HCl, crystal- 
lises in flat, silvery needles, melts above 300°, becomes greenish on 
exposure to air, and is very soluble in water, sparingly soluble in 
concentrated hydrochloric acid. The base forms colourless, oily drops, 
having an odour of crude a-naphthylamine, is readily soluble in hot 

water and the ordinary solvents, and on exposure to air and light 
rapidly becomes dark in colour, On treatment with hydrochloric 
acid, hydrogen sulphide, and ferric chloride, it gives a pale-brown 
colour; with aniline, potassium dichromate, and acetic acid, a brownish- 
red colour which on boiling becomes dark-claret; with potassium 
dichromate and metatolylenediamine hydrochloride, a bluish-green 
colour which on boiling becomes red; and with bleaching powder, a 
flocculent precipitate of a chlorimide which, on treatment with an 


alcoholic solution of aniline and hydrochloric acid, gives a deep-red 
colour. W. P. W. 


a28-Benzenylnaphthylenediamine. By A. Kott, (Annalen, 263, 
313—315).—Fischer and Hepp (Abstr., 1887, 729, 1114) have shown 
that aB-ethenylnaphthylenediamine is formed when f-etlhylnaphthyl- 
amine is treated with amy] nitrite and an alcoholic solution of hydro- 
gen chloride; the authors find that, under the same conditions, 
f-bevzylnaphthylamine can be converted into ~8-benzenylnaphthylene- 
diamine, identical with the compound prepared by Ebell (Annalen, 
208, 328) from §-nitrobenzonaphthylamide, and named by him 
anhydrobenzodiamidonaphthalene. This base separates from alcohol 
in colourless crystals, and from methyl alcohol in efflorescent prisms 
containing 4 mol. CH,O; it melts at 214°. The hydrochloride, 


C,;H,.N2,HCl, crystallises from hot alcohol in colourless needles. , 
F. S. K. 


Derivatives of Lapachic Acid. By S. C. Hooker (Chem. Centr., 
1891, i, 409; from Proc. Franklin Inst., 1890, 117—124).—Bromo- 
lapachone (Abstr., 1889, 999), like lapachone, reacts with alkalis with 
formation of dihydroxyhydrolapachic acid. By the action of dilute 
mineral acids, this becomes transformed into hydroxylapachone, which, 
when redissolved in potash and the solution aciditied with acetic acid, 
again forms the original acid. 

Bromolapachone crystallises in two different forms, plates melting 
at 138°5°, and needles melting at 138°; of these, the latter appears to 
be the more stable, for the plates become gradually transformed into 
the needles, Dihydroxyhydrolapachic acid, 


OH-C,,H,0O.2CH (OH) ‘CH Pr-OH, 


melts at 181—182°, and also crystallises in two modifications, in 
prisms and in masses of long, thin needles, The acid forms salts 
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which are not decomposed by carbonic anhydride. In the absence of 
mineral acids, dihydroxyhydrolapachic acid is stable. 


Hydroxylapachone, CnH,0,< C2 OF) CHPr, forms red needles 


melting at 201°5°. With bromine, it forms no additive compounds, 
which must have been the case had it possessed the constitution 
ascribed to it by Paternd. 

When treated with bromine in chloroform solution, lapachic acid 
gives five different compounds. J. W. L. 


Boiling Points of some Compounds of High Molecular 
Weight. By R. Scuwerrzer (Annalen, 264, 193—196).—The boil- 
ing point of anthracene was determined with the aid of Meyer and 
Goldschmidt’s air thermometer (Per., 15, 141, 303), and found to be 
382° as the average of two experiments. The boiling points of 
various other organic compounds were determined, employing a 
mercury thermometer filled with nitrogen under pressure, and 
graduated to abont 500°; the numbers in brackets give the boiling 
points found in this way. Anthracene (351°), retene (394°), phenyl- 
naphthylearbazole (454°), 8-dinaphthylamine (483°), tribenzylamine 
(380—390°), S8-dinaphthyl ketone (464°), a-naphthyl phenyl ketone 
(385°), chrysene (448°), picene (above 500°), dianthryl (above 500°), 
and tetrahydroxyanthraquinone (above 500°). F. 8S. K. 


Oxidation of Alizarin-green and Alizarindigo-blue. By C. 
Graene and A. Puiips (Ber., 24, 2297—-2299).—The authors have 
obtained a tri-, tetra-, and penta-hydroxyanthraquinoline from alizarin- 
green and alizarindigo-blue. 

Trihydroxyanthraquinoline (hydroxyalizarin-blue) is contained in 
the portion of alizarin-green which is insoluble in nitrobenzene. It 
is obtained from this product by sublimation in bluish-violet needles ; 
a good deal is, however, carbonised. It can also be obtained from the 
sulphonic acid contained in alizarin-green by heating it with hydro- 
chloric acid at 180°. 

Tetrahydrocyanthraquinoline is obtained in small quantities by ex- 
tracting alizarin-green with nitrobenzene, and also from alizarindigo- 
blue by sublimation. 

Pentahydroryanthraquinoline (trihydroxyalizarin-blue) is the chief 
constituent of alizarindigo-blue, and may be obtained from it by crys- 
tallisation from nitrobenzene and acetic acid, or by heating the 
crude dye with benzoic chloride, and hydrolysing the ethereal salt thus 
obtained. 

Alizarin-green and alizarindigo-blue, when oxidised with nitric 
acid (1°35), yield quinolinic acid. Alizarindigo-blue gave 50 per 
cent. of crude quinolinic acid; pure pentahydroxyanthraquinoline 
gave 52:5 per cent. Alizarin-blue sulphuric acid, obtained by the 
action of fuming acid on alizarin-blue, also yields quinolinic acid 
when oxidised with nitric acid. E. C. R. 


Terpenes and Ethereal Oils. By O. Wattacu (Annalen, 264, 
1—32).—When bromine (2 atoms) is gradually added to a well- 
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cooled solution of anhydrous pinene (1 mol.) in dry carbon tetra- 
chloride, the halogen is immediately absorbed, but traces of hydrogen 
bromide are evolved ; when a further quantity (2 atoms) of bromine 
is added, combination takes place more or less quickly, according to 
the conditions of the experiment, and hydrogen bromide is again 
evolved; this experiment shows that pinene can combine directly 
with only 2 atoms of bromine, If, after adding bromine (2 atoms), 
the carbon tetrachloride is distilled off, a considerable evolution of 
hydrogen bromide is observed, and there remains a heavy, dark- 
coloured oil ; on boiling this product with alcoholic potash for several 
hours, and, after evaporating the alcohol, distilling the residue with 
steam, a complex mixture consisting principally of camphene, pinene 
hydrobromide, and, perhaps, very small quantities of cymene and 
pinene dibromide collects in the receiver, and there remains a dark- 
coloured residue of pinene dibromide. The camphene obtained in 
this way is, doubtless, produced by the action of the alcoholic potash 
on pinene hydrobromide, the formation of which is due to the com- 
bination of pinene with the hydrogen bromide produced in the original 
reaction. 

Pinene dibromide, CyHBr., is easily obtained in a pure condition 
by dissolving the residue in alcohol, cooling the solution, and recrys- 
tallising the precipitated compound from ethyl acetate. The yield is 
only small, owing to the complicated nature of the original reaction, 
in which the bromine shows a greater tendency to substitute than to 
form additive products; in this respect, pinene shows a behaviour 
intermediate between that of aromatic hydrocarbons and that of 
other terpenes. Pinene dibromide is very sparingly soluble in cold 
alcohol, but more readily in warm ethyl acetate and chloroform, from 
which it separates in colourless, hexagonal crystals melting at 
169—170° ; it sublimes readily when heated under reduced pressure, 
and is optically inactive. As it cannot be obtained either from cam- 
phene or from pinene hydrobromide in the manner described above, it 
must be regarded as formed directly by the combination of bromine 
with pinene; when heated with aniline at 180° for two hours, it is 
converted into cymene. 

When dextrorotatory limonene tetrabromide (m. p. 104—105°) is 
boiled with an alcoholic solution of sodium ethoxide (3 mols.) for 
6—7 hours, and the solution then submitted to distiliation with 
steam, a heavy oil collects in the receiver; this product could not be 
obtained in a pnre condition by fractional distillation, but the results 
of analyses, and a study of its properties, show that it has the compo- 
sition CyH,3Br. It boils at 140—145° under a pressure of 13—-15 mm., 
has a sp. gr. of 1217 at 20°, and is dextrorotatory; it combines 
immediately with bromine (2 atoms), yielding an oily product, and 
it readily undergoes polymerisation in contact with concentrated 
sulphoric acid, being converted into an amorphous compound ; 
when treated with a saturated glacial acetic acid solution of hydro- 
gen "aa it is converted into dipentene tetrabromide (m. p. 

3° 
A further investigation of the behaviour of limonene towards 
bromine has shown that when 4 atoms of the halogen are employed, 
VOL. LX. 40 
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hydrogen bromide is invariably evolved, no matter whether the 
operation is carried out with moist or with anhydrous solvents. 

When dextrorotatory limonene tetrabromide is warmed witl) 
excess of aniline for five hours, and the solution then boiled over the 
free flame until the reaction is at an end, a monalkyl derivative of 
benzene, probably propylbenzene, cymene, and other substances, 
the nature of which could not be determined, are formed in small 
quantities. 

A tribromide of the composition C,H,,Br, is produced when brom- 
ine (34 ¢.c.) is gradually added to a solution of dipentene dihydro- 
bromide (200 grams) in glacial acetic acid (400 c.c.) with constant 
shaking, any considerable rise of temperature being avoided ; as soon 
as the colour due to free bromine has completely disappeared, alcohol 
(300 c.c.) is added, and the solution is kept at a low temperature for 
24 hours, when the tribromide is partially deposited in crystals; the 
oily mother liquors are mixed with water, the precipitated oil washed 
with water, treated with an equal volume of methyl alcohol, and the 
solution placed in a freezing mixture, when a second crop of crystals 
is deposited; a further quantity of the crystalline product can be 
obtained by repeating the process. This tribromide is precipitated 
from its solution in hot ethyl acetate on the addition of methy] alco- 
hol, in colourless, lustrous plates, which melt at 110°, and decompose 
at a higher temperature with evolution of hydrogen bromide. 

A hydrocarbon of the composition C,H,,, isomeric with cymene, is 
formed when the tribromide (50 grams) just described is boiled for 
about 15 minutes with a solution of sodium (12 grams) in alcohol 
(150 c.c.). It is a colourless liquid boiling at 183°; its sp. gr. is 
0°863 at 20°, and its refraction np = 1°49693 at the same tempera- 
ture; it combines with halogen acids, yielding oily compounds. 
When treated with bromine in well-cooled, alcoholic glacial acetic 
-cid solution until a permanent yellow coloration is produced, it is 
converted into a tetrabromide of the composition C\H,Br,, which is 
deposited in crystals after keeping for some time. This compound 
separates from hot ethyl acetate in colourless, asymmetric crystals, 
a:b:¢ = 039360 : 1 : 0°35557, melting at 154—155°. The mother 
liquors from the tetrabromide contain small quantities of a compound 
melting at 103—104°, which is much more readily soluble in ethyl 
acetate than the tetrabromide, with which it seems to be isomeric. 

Two chlorides, one having the composition C,)H,;Cl;, and melting 
at 85—86°, the other having the composition C,H,.Cl, and melting 
at 105°, can be obtained by treating dipentene dihydrochloride with 
chlorine ; the preparation and properties of these compounds will be 
described in a subsequent paper. F. S. K. 


Constitution of Pinene. By G. Wacner (Ber., 24, 2187—2190). 
—The author criticises Wallach’s explanation (this vol., p. 1078) of 
the mechanism of the reaction which takes place in the oxidation of 
oil of turpentine to pinole hydrate (pinene glycol); he considers that 
the constitution of pinene is probably expressed by the formu'a 
CH,—C—CMe 
CHPr*-CH:CH, 


, which affords a better explanation, not only of the 
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behaviour of pinene on oxidation, but also of various other reactions, 
than the formula suggested by Wallach does. ¥. S. K. 


Derivatives of Cantharidin. By F. Awnpertini (Ber., 24, 
1993—2000).—The compound C,oH,;NO; obtained from cantharidin 
by the action of ammonia (Abstr., 1890, 64) is now regarded as 
cantharidinimide, CyH,,0;:NH. It is not affeeted by prolonged boil- 
ing with caustic alkalis or baryta, yields a series of alkyl derivatives, 
and, when heated with acetic anhydride at 230° for about 30 hours, 
is converted into a crystalline acetyl derivative, CjH,,O,;;NAc, which 
dissolves readily in alcohol, ether, and benzene, and is hydrolysed by 
boiling with water or aqueous alcohol. 

Cantharidin methylimide, C\H,,O;;NMe, is obtained when can- 
tharidin is heated with a slight excess of methylamine in methyl 
alechol solution at 140—145° for 5—6 hours, and when cantharidin- 
imide is heated with the calculated quantity of sodium carbonate, an 
excess of methyl iodide, and 10—12 times the amount of methyl 
alcohol at 100°. It erystallises from water in long, colourless, rhom- 
bic needles, a : 6: c = 0°57497 : 1 : 0°74685, and melts at 125°. 

Cantharidin ethylimide, CjH.,03;:NEt, prepared either from can- 
tharidin or cantharidinimide, crystallises in colourless, rhombic forms, 
a:b: é = 052346: 1 : 0°78677, melts at 105°, and-is readily soluble 
in the ordinary solvents. 

Cantharidin amylimide, CyH,O;NAy, crystallises with difficulty, 
melts at 46°, and is soluble in alcohol, ether, and benzene, insoluble 
in water. 

Cantharidin allylimide, CyH.O;:NC3H;, crystallises in monoclinic 
forms, a:b: c = 0°28226: 1 : 0°59433, B = 67°.35', melts at 80°, 
and is soluble in water. 

Cantharidin phenylimile, C,oH,303;:NPh, crystallises in monoclinic 
forms, a:b: ¢ = 2°7798: 1 : 1:9818, 8B = 89° 40’, melts at 129°, and 
is readily soluble in alcohol, ether, and benzene, but insoluble in 
water. 

Cantharidin a-naphthylimide, CyoH,303:NCwH;, crystallises from 
acetone in lustrous, monoclinic forms, a:b: ¢ = 0°55814: 1 : 1°75340, 
B = 83° 59’, and is readily soluble in the ordinary solvents, but in- 
soluble in water. 

In addition to the methods already described for that purpose (com- 
pare Homolka, Abstr., 1886, 723), cantharic acid can also be prepared 
by dissolving cantharidin in 5 times the quantity of chlorosulphonic 
acid, and, after four hours, pouring the solution on to ice, neutralising 
with barium carbonate, and treating the filtrate with the requisite quan- 
tity of dilute sulphuric acid. Cantharic acid crystallises in rhombic 
forms, a : b: c = 0°96218 : 1 : 0°68658, and its oxime (Homolka, loc. 
cit.) in monoclinic forms, a:b: ¢ = 1:0772: 1: 1:2402, B = 87° 1’, 
When heated at 180° for 7—8 hours with a saturated alcoholic solu- 
tion of ammonia, it is converted into a compound C,H,;NO;, which 
melts at 187°, dissolves readily in the ordinary solvents, and is isomeric 
with cantharidinimide. 

Isocantharidin, C\oH,.0,, is formed when 1 part of cantharic acid is 
heated with 4—5 parts of acetic chloride at 135° for three hours. It 

402 
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crystallises in monoclinic forms, a: b:¢ = 10273: 1:1:1795, B = 59°, 
melts at 75—76°, and is readily soluble in alcohol, ether, and benzene, 
but only sparingly in boiling water. 

Isocantharidic acid, CyH,O; + H,0, is obtained by boiling the 
aqueous solution of isocantharidin for three hours until it no longer 
becomes turbid on cooling. It crystallises in crusts, loses its water 
of crystallisation at 100°, melts at 153°, and at 163° is converted into 
an anhydride which melts at 75—76°, and is reconverted into the 
acid by boiling with water. It is a bibasic acid. The silver salt, with 
3 mols. H,O, and the bariwm salt, with 5 mols. H,O, are described ; 
the methyl salt, CioH;,O;Me., melts at 81—82°, is volatile without de- 
composition, and dissolves in water and ether. W. P. W. 


Gentisin. By S. v. Kostanecxt (Chem. Centr., 1891, i, 587; from 
Schweiz. Wochenschr. Pharm., 29, 59—60).—By boiling gentisin with 
hydriodic acid, methyl is eliminated with formation of gentisein, 
C,;H,0;. It erystallises in fine, straw-coloured needles with 2 mols. 
H,0, which again separate at 100°, the colour deepening at the same 
time. By boiling with anhydrous acetic acid and anhydrous sodium 
acetate, triacetylgentisein, C,\;HsO;Acs, is formed. It crystallises in 
large, lustrous needles, sparingly soluble in alcohol, readily soluble in 
glacial acetic acid. This compound proves the presence of three 
hydroxyl groups in gentisein, V,;H;0.(OH),, and that gentisin is a 
methyi ether of gentisein, C,;H;0,(0Me)(OH)>». J. W. L. 


Derivatives of Piperidine. By HE. Letimann and R. Just 
Rer., 24, 2099—2104; see also Abstr., 1887, 604; 1888, 1107; 1890, 
1002).—1-Paratolylpiperidine, CSH,Me C;NH,, is obtained by heating 
piperidine with bromotoluene for 10 hours at 270°; the portion boil- 
ing at 260—275° is separated from admixed bromotoluene by dis- 
solving in acid, extracting with ether, and reprecipitating the base 
with alkali. It is a pale-yellow, oily liquid, boils at 262°, and is 
readily soluble in alcohol, ether, and benzene, and forms a crystalline 
platinochloride, (CsHyMe-C;N Hy)2,,H,PtCl, which is partially decom- 
posed on warming in aqueous solution. 

1-Parabromophenylpiperidine, C,H,BrrC;NHy», is prepared in a 
similar manner from paradibromobenzene. It crystallises from ether 
in brownish plates, and melts at 75°. Its hydrobromide forms com- 
pact crystals. Hexachlorobenzene is also acted on by piperidine at 
250—260°, three-fifths of the chlorine being converted into hydro- 
chloric acid in 10 hours. 

It has been shown in the previous papers that chloro- and bromo- 
nitrobenzenes of the ortho- and para-series readily combine with 
piperidine, whilst the meta-compounds are not acted on. This pro- 
petty may be employed for isolating the latter from a mixture with 
ortho- and para-compounds, and also for ascertaining whether such a 
uitro-compound is a meta-derivative or not. Thus, from the mixture 
obtained by nitrating parabromotoluene, the compound 


CsH;Me(NO,)Br [1: 2: 4] 
may ke readily isolated by heating with piperidine and warming the 
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product with concentrated hydrochloric acid, which dissolves out the 
compound O,H;Me(NO,)-C;NHy» [1 : 3: 4], and leaves the 1:2: 4 
compound as a crystalline cake. Again, the compound obtained by 
Fittig and Ahrens (Annalen, 147, 31) by the action of nitric acid on 
bromometaxylene does not combine with piperidine, and, therefore, 
contains the nitro-group in one of the meta-positions to the bromine 
atoms. If the nitration be carried out with fuming nitric acid, 
yellow needles of dinitrobromometaxylene, CsHMe,Br(NO,), are ob- 
tained, which melt at 89°, and are also without action on piperidine ; 
hence it has probably the constitution CH,;:NO,: CH,;: Br: NO, = 
1:2:3:4:6. 

1-Orthamidophenylpiperidine, N H,°C,HyC,;NH yo, is readily obtained 
by the reduction of orthonitropheny!piperidine with stannous chloride 
and hydrochloric acid, and forms small plates which melt at 45°5", 
and are soluble in most organic solvents. The stannochloride, 
Cy, HieN2,H,SnCl,, crystallises in needles and melts at 217°. When 
the base is warmed with phenylthiocarbimide in alcoholic solution, it 
yields piperidyl-1-thiocarbanilide, NHPh*CS-NH-C,HyC;N Hy, which 
forms white crystals, and melts at 174°. H. G. C. 


Behaviour of Piperidine Bases towards Aromatic Halogen 
Compounds. By KE. Letimany and R. Jusr (Ber., 24, 2104—2107). 
—In continuation of their investigation of the action of halogen com- 
pounds on piperidine, the authors have also examined their action on 
the substituted piperidines. They find that the attraction between 
these compounds is very much less than with piperidine, and becomes 
smaller the nearer the alkyl group approaches the nitrogen atom, 
and the larger its molecular weight is. With the dipiperidyl obtained 
from nicotine, the reaction, as would be expected in the case of a 
bi-acid base, takes place rather more readily than with the alkyl 
derivatives. 

Orthoparadinitrophenyl-a-methylpiperidine, CgsH;(NO,)2°C;N HyMe, is 
obtained from orthoparadinitrochlorobenzene and a-methylpiperidine, 
and forms a reddish oil, which solidifies after remaining for a long 
time, but could not be obtained pure. Orthoparadinitrophenylconiine, 
C.H;(NO,)."C;NH,Pr*, forms crystals which melt at 42°, and dissolves 
in concentrated hydrochloric acid, alcohol, ether, and benzene. Paru- 
uttrophenyldipiperidyl, NO.”*CesHyC;NH,°C;NH», is obtained as a 
thick, brown, aromatic-smelling oil, which did not solidify, whilst the 
orthoparadinitrophenyldipiperidyl, C.H;(NO,)2Cs;NHy°CsNH yo, forms 
a yellowish-red solid, without distinct crystalline form, and melts 
at 72—76°. It is soluble in alcohol, ether, and light petroleum 
and yields a sparingly soluble crystalline platinochloride, 


(CieHi2zN30,)2,H,PtCl,. 


The derivatives obtained from the substituted piperidines do not, 
therefore, show the power of crystallisation in such a marked 
manner as the corresponding piperidine compounds, and oe, on this 
account, much more difficult to purify. .G.C. 


Se 
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Introduction of Bivalent Radicles into Piperidine. By L. 
Riicueimer (Ber., 24, 2186—2187).—A compound having the com- 
position C,,H,N, can be prepared by treating benzoylpiperidine with 
benzaldehyde and then eliminating the benzoyl group from the con- 
densation product thus obtained; it melts at 89°, has only feeble 
basic properties, and is probably a dibenzenylpiperidine of the con- 
stitution ((CHPh), = 2:6]. The hydrochloride, CjsHiyN,HCl, crys- 
tallises from benzene, in which it is sparingly soluble, in large plates 
and prisms, melts at 16 4-5—166°, and is decomposed by water. The 
nitrate, CyHiN,ANOs, crystallises in colourless plates, and melts at 
96°5—98°. 

A crystalline base can also be obtained from the condensation pro- 
duct of benzoylpiperidine and cuminaldehyde in like manner, but 
silicylaldehyde yields an amorphous compound; aldehydes of the 
fatty series seem to form analogous condensation products. 

F. S. K. 

Derivatives of Homopiperidic Acid. By W. Ascuan (Ber., 24, 
2443—2450, cf. this vol., p. 466).—Ethyl y-phthalimidopropylmethyl- 
malonate, CsH,O.:N-[CH,];;CMe(COOEt),, is obtained by heating 
y-bromopropylphthalimide (40 grams) for four hours in a reflux 
apparatus with an alcoholic solution of ethyl sodiomethylmalonate, 
prepared by mixing ethyl methylmalonate (23 grams) with a solution 
of sodium (3'7 grams) in 10 times its weight of absolute alcohol. It 
is an oil which could not be purified either by crystallisation or distil- 
lation. 

a-Methylhomopiperidic acid, COOH-CH Me:[CH,],"NH,, prepared by 
digesting this oil with about 5°5 times its weight of hydrochloric acid 
(sp. gr. = 1:13) at 170—175° for four hours, crystallises in small, flat 
prisms or scales, melts at 168—170° with frothing, or at 157° on heat- 
ing very slowly, and is readily soluble in water, but insoluble in 
absolute alcohol and ether. The aqueous solution is neutral to litmus, 
and has a pure, sweet taste. The salts with bases or acids are 
extremely soluble, and can be crystallised only with difficulty. The 
aurochloride is very soluble and hygroscopic; the platinochloride, 
(C,H,,0,N )2,H,PtCl,, crystallises in thin, lustrous scales, decomposes 
at 190° with frothing, and is easily soluble in water, but insoluble in 


alcohol and ether. 

p-Methylpiperidone, CHa<GH “o> NEL is obtained when a- 
methylpiperidic acid is heated at 185°, so long as water distils over, and 
the residue is afterwards distilled at 249—250°. It erystallises from 
light petroleum in small, but well-formed, colourless cubes, melts at 
53°5—55°, has an odour resembling that of coniine, and dissolves readily 
in all the ordinary solvents with the exception of cold light petroleum. 

8-Ethylpiperidone is converted into an oily nitrosamine by the 
action of nitrous acid. The compound is very unstable, decomposing 
with the evolution of gas even at the ordinary temperature, and when 
)eated at 115—117° until gas is no longer given off, yields a-ethy]-é- 
valerolactone. 

B-Propylpiperidone is gradually reconverted into a-propylhomo- 
piperidic acid by boiling with hydrochloric acid, and on treatment 
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with nitrous acid gives a yellow oil, having the properties of a nitros- 
amine. 

B-Benzylpiperidone is best prepared by heating a-benzylhomo- 
piperidic acid in quantities of 10—12 grams‘at 210—215° until water 
is no longer given off, dissolving the residue in boiling water, and 
allowing the hot solution to cool slowly. It is slowly reconverted 
into the acid by boiling with concentrated hydrochloric acid. As 
already stated (loc. cit.), it decomposes at 100°, and the products of 
the decomposition are now identified as nitrogen and a-benzyl-é- 
valerolactone. On reduction with sodium in boiling amyl alcohol 
solution, f-benzylpiperidone is converted into -benzylpiperidine, 


CH, <CHBzCHi NH. This base is an oil of piperidine-like odour, 
CH,—CH, 


and is characterised by forming a sparingly soluble, crystalline 
piatinochloride, (CyHyN )2,H2PtCl, and an aurochloride which melts 
at 138—140°, and is readily soluble in warm water, alcohol, and 
ether. 

Ethyl B-phtkalimidoethylmalonate, CsH,O.:N-C H,,CH,-CH(COOEt),, 
is prepared by boiling 10 grams of B-bromethylphthalimide for four 
hours in a reflux apparatus with an alcoholic solution of ethyl sodio- 
malonate obtained from 10 grams of ethyl malonate. It crystallises 
from light petroleum in colourless scales or flat prisms, melts at 
42—44° is readily soluble in the ordinary solvents, and when digested 
with five times its weight of hydrochloric acid (sp. gr. = 1°13) at 
170—18v° for three hours, is converted into y-amidobutyric acid. 

W. P. W. 

Substituted Ammonium Compounds. By H. Decker (Ber., 
24, 1984—1987).—In addition to the methiodides described in the 
previous communication (this vol., p. 736), the author has endeavoured 
to prepare others, and finds that a number of quinoline derivatives do 
not combine with methyl iodide under any conditions, thus confirm- 
ing the work of previous observers. The position of the substituent 
has a marked influence on this property, and the evidence tends to 
show that when a radicle is present in the position “1,” a methiodide 
cannot be obtained; thus, 2'-nitroquinoline and 2'-nitro-3-methyl- 
quinoline, which form methiodides, no longer do so on the introduc- 
tion of methyl into this position. The ap is seemingly in no 
way dependent on the relative basicity of the quinoline derivatives, 
since 2'-nitro-]1 : 3-dimethylquinoline forms stable salts, but no meth- 
iodide, whilst 2’-nitro-3-bromoquinoline does not give salts under the 
ordinary conditions, but combines with me‘hyl iodide. 

To prepare the methiodides, 3—4 hours heating at 100° with the 
theoretical quantity of methyl iodide is suffivient for most quinoline 
derivatives; a higher temperature or an excess of methyl iodide 
resulting frequently in the formation of insoluble compounds contain- 
ing iodine. ‘The product is extracted with ether or benzene to remove 
any unaltered quinoline derivative, and crystallised from water, in 
which the methiodides are sparingly soluble in the cold. The method 
can be employed to separate 1-quinoline derivatives from those which 
form methiodides. The preparation of methiodides is recommended 
as a means of characterising quiuoline derivatives on account of their 
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stability and characteristic properties, and the readiness with which 
they can be purified. W. P. W. 


Action of Hypochlorous Acid on Bromoquinolines. By A. 
Werrer (J. pr. Chem. [2], 43, 497—504).—The formation of carho- 
styril by the action of hypochlorous acid on quinoline has been investi- 
gated by Erlenmeyer and Rosenhek (Abstr., 1886, 244, 559), and by 
Einhorn and Lauch (Abstr., 1888, 501). 

Parabromocarbostyril [Br : OH = 3: 2’] is prepared by gradually 
adding a solution of 3-bromoqvinoline (10 grams) in a little alcohol 
to a solntion of boric acid (150—200 grams) in water (14 litres) 
contained in a reflux apparatus, and, when it has nearly all dissolved, 
filtering through a hot filter into 9 litres of water; to this is added a 
solution of bleaching powder (1 part) in cold water (5 parts), and 
after 24 hours the precipitate is filtered, and dissolved in sodium 
hydroxide; this solution is cooled, when the sodinm compound 
of parabromocarbostyril crystallises out; it is again dissolved in 
sodium hydroxide and decomposed by carbonic anhydride, whereby 
parabromocarbostyril is precipitated. It crystallises from alcohol in 
beautiful yellow needles, melts at 269° (uncorr.), and dissolves in 
alkalis, concentrated acids, chloroform, ether, and alcohol. The 
potassium and ammonium compounds and the platinochloride were 
obtained. 

3 : 2'-Dibromoquinoline is obtained by heating parabromocarbostyril 
with excess of phosphoric bromide for two hours at 100°, decomposing 
the product with water, neutralising with sodium carbonate, and dis- 
tilling; it crystallises in white, volatile leaflets, melts at 166—167°, 
and dissolves easily in alcohol and hydrochloric acid. The platino- 
chloride was obtained. 

Metabromocarbostyril [Br : OH = 2: 2’] is obtained in the same way 
as parabromocarbostyril ; it crystallises from glacial acetic acid in long, 
straw-like needles, and from alcohol in microscopical, four-sided 
tables ; it sublimes unchanged in beautiful, long needles, and melts at 
288°; it dissolves also in chloroform and ether. The platinochloride 
and the sodiwm and potassium compounds were obtained. The com- 
pvund of it with hypochlorous acid, C,H;N BrOCl, crystallises in pale- 
red needles, and melts, when sharply heated, at 194°. 

2 : 2'-Dibromoquinoline is obtained by heating metabromocarbo- 
styril with phosphoric bromide at 130—140°, until no more hydrogen 
bromide is evolved, neutralising with sodium carbonate, distilling 
with steam, and fractionally crystallising the product from alcohol ; 
it crystallises in colourless needles and hexagonal tables, melts at 
134° (uncorr.), and dissolves in alcohol, ether, chloroform, and mineral 
acids; when heated with aqueous ammonia at 200°, it is converted 
into metabromocarbostyril. The wnitro-derivative, C,H,Br,NO,N, 
crystallises in small, colourless needles, melts at 180°, and dissolves 
sparingly in hot water and ether, but easily in chloroform and con- 
centrated mineral acids. The corresponding amido-derivative was 
obtained. 

Anabromocarbostyril [Br : OH = 4:2") is prepared in the same way 
as parabromocarbostyril ; it crystallises in beautiful needles, melts at 
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300°, and dissolves sparingly in alcohol. The potassiwm compound is 
described. 

4 : 2'-Dibromoquinoline, obtained by heating anabromocarbostyril 
with phosphoric bromide, crystallises in small needles, and melts at 
86°. 

1-Bromoquinoline yields an additive compound with hypochlorous 
acid (compare Einhorn and Lanch, Abstr., 1888, 502). Decker (this 
vol., p. 736) has investigated the action of hypochlorous acid on 
4'-bromoquinoline. 

Fourteen of the 21 isomeric dibromoquinolines are now known. 

A. G. B. 

Action of Chlorine on Hydroxyquinoline. By T. Zincke 
(Annalen, 264, 196 —228).—The compounds formed by the action of 
chlorine on parabydroxyquinoline are analogous in composition and 
in chemical behaviour to those produced from f-naphthol in like 
manner (compare Zincke and Kegel, Abstr., 1888, 708; 1889, 265) ; 
the two series of compounds are, therefore, in all probability, analo- 
gously constituted. 

Chlorhydroayquinoline, C.NH;Cl‘OH [OH: Cl = 3:4], is deposited 
in the form of its hydrochloride when parahydroxyquinoline is treated 
with chlorine in cold glacial acetic acid solution; if the solution is 
saturated with chlorine and then kept for some days, tetrachloroketo- 
tetrahydroquinoline is also formed. The two products can be easily 
separated by treating the crystalline precipitate with water, in which 
the keto-derivative is insoluble; the hydrochloride of the hydroxy- 
compound passes into solution, and is reprecipitated on the addition of 
hydrochloric acid. Chlorhydroxyquinoline crystailises in long, 
slender, almost colourless needles, melts at 198°, and sublimes with- 
out decomposition ; it is soluble in alkaline carbonates. The hydvo- 
chloride, CNNH,ClIO,HCI, crystallises in yellow plates, and decomposes 
when heated above 200°. The platinochloride, (C,NH,CIO)2,H,PtCl, 
+ 2H,0, crystallises from hot hydrochloric acid in slender, yellow 
needles; the sulphate, (CgNH,C1O):,.H,SO,, is a yellow, crystalline 
powder, soluble in alcohol. The acetyl derivative, C,NH,Cl-OAc, 
crystallises from dilute alcohol in long, colourless needles, and melts 
at 102°. 

Dichlorhydroxyquinoline, C5NH,Cl,,OH [Cl,: OH = 2: 4:3), is most 
easily obtained by boiling tetrachloroketotetrahydroquinoline with 
an aqueous solution of sodium hydrogen sulphite. It crystallises 
from alcohol in colourless, lustrous needles, melts at 217°, and sub- 
limes at a higher temperature ; it is readily soluble in alkaline carb- 
onates, and, when treated with chlorine in glacial acetic acid solution, 
it is converted into tetrachloroketodihydroquinoline. The hydro- 
chloride, CN H;Cl,0,HCl + 2H,0, is a yellow, crystalline compound, 
and loses its water at 1Z0—130°. The platinochloride, 


(C,NH,Cl,0);,H,PtCh, 


crystallises in yellow needles, and is very sparingly soluble in water, 
but more readily in hot dilute hydrochloric acid. ‘The acetyl deriva- 
tive, C,NH,Cl,"OAc, separates from hot alcohol in colourless needles, 
and melts at 130°. 
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Trichlorhydroxyquinoline, C,NH,C],0 [Cl,: OH = 1:2:4: 3], 
is obtained when tetrachloroketodihydroquinoline is boiled with an 
aqueous solution of sodium hydrogen sulphite; it crystallises from 
hot alcohol or benzene in slender, colourless needles, melts at 244°, 
and is only sparingly soluble in cold alcohoi; it forms stable salts 
with alkalis, and, when treated with chlorine in glacial acetic acid 
solution, it is converted into tetrachloroketodihydroquinoline. The 
hydrochloride, C.NH,Cl,0,HC1 + H,0, crystallises from hot hydro- 
chloric acid in lemon-yellow needles, and is decomposed by 
warm water; the platinochloride forms brownish-yellow needles. 
The acetyl derivative, C,NH;Cl,;-OAc, crystallises from hot alcohol in 
slender, colourless needles, sinters together at 130°, and melts at 


139°. 

Trichloroketodihydroquinoline, ONE eo is formed with 
elimination of 1 mol. HCl when tetrachloroketotetrahydroquinoline 
is slowly heated to 100° with water; it separates from a mixture of 
ether and light petroleum in transparent, well-defined, seemingly 
monoclinic crystals, melts at 105—106°, and is readily soluble in hot 
alcohol, chloruform, and carbon bisulphide ; it seems to form a hydrate 
with water, and it dissolves in alkalis yielding a brownish solution, 
from which the hydrochloride of dichlorhydroxyquinoline is pre- 
cipitated on the addition of hydrochloric acid. When heated with an 
aqueous solution of sodium hydrogen sulphite, and when boiled for a long 
time with water or dilute acids, it is converted into dichlorhydroxy- 
quinoline. The hydrochloride, C\NH,Cl;0,HCl, prepared by passing 
hydrogen chloride into a chloroform solution of the base, crystallises 
in small needles, and decomposes on exposure to the air. 

Anilidodichlorhydroryquinoline, CisN,;H ClO [NHPh: Cl, : OH = 
1: 2:4: 3], is deposited in red needles when aniline is added to a 
cold alcoholic solution of trichloroketodihydroquinoline ; after keeping 
for 12 hours, the solution is acidified with dilute acetic acid, the 
insoluble residue dissolved in hot alcohol, reprecipitated from the 
sulution with hydrochloric acid, and the hydrochloride obtained in 
this way decomposed with sodium acetate. The base exists in two 
forms, both of which melt at 154° ; when it is dissolved in hot dilute 
alcohol, and the solution then allowed to cool, long, colourless needles 
are deposited, but after some time dark-orange, cubic crystals separate 
from the solution, and finally the colourless needles undergo trans- 
formation into the dark crystals ; if the latter are again dissolved in 
alcohol, the same phenomena are observed. Both modifications are 
readily soluble in alcohol, glacial acetic acid, and benzene, but more 
sparingly in light petroleum; they dissolve in alkalis yielding an 
almost colourless solution, in which a heavy, white precipitate is pro- 
duced on the addition of acetic acid; this precipitate gradually 
changes to a mass of small, orange crystals. The hydrochloride, 
C\sN,H,»Cl,O,HCI, crystallises in brownish, lustrous prisms; the 
platinochloride is decomposed by hot water. The acetyl derivative, 
C\sN,H,Cl,-OAc, crystallises from hot alcohol in yellow plates, melts 
at 170°, and is sparingly soluble in cold alcohol. 
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ae 
Tetrachloroketodthydroquinoline, ONG 2 no can be obtained 


hy treating dichlorhydroxy- or trichloroketodihydro-quinoline with 
chlorine in glacial acetic acid solution; the product is purified by 
recrystallisation from boiling light petroleam, from which it is depo- 
sited on cooling in light-yellow, well-defined plates melting at 82—83°. 
It is readily soluble in ether, chloroform, benzene, glacial acetic acid, 
hot light petroleum, and hot alcohol, and it dissolves in alkalis 
yielding a brown solution, which quickly changes, first to green, and 
then to deep blue; it is gradually converted into trichlorhydroxy- 
quinoline on prolonged boiling with dilute alcohol or dilute acids. 
The hydrochloride, CONH;Cl,O,HCl, is crystalline, and decomposes on 
exposure to the air, with liberation of hydrogen chloride. 
Anilidotrichloroketodthydroquinoline, 


C,,N.H,Cl1,0 [NHPh:Cl:O : Cl, => 1 : 2:3:4), 


is gradually deposited when excess of aniline is added to a solution 
of tetrachloroketodihydroquinoline in cold alcohol; it crystallises 
from glacial acetic acid in brownish-yellow prisms, melts at 200—202° 
with decomposition, and is only sparingly soluble in alcohol and 
glacial acetic acid, and insoluble in soda. When treated with stannous 
chloride in glacial acetic acid solution, it is converted into the anilide 
of dichlorhydroxyquinoline (see above). 
Chloranilidogutnolinequinoneanilide, 


C,,N;H,ClO (NPh: Cl: NHPh:0 = 1:2:3: 4], 


is formed when the preceding compound is boiled with aniline in 
alcoholic solution or treated with aniline at the ordinary temperature ; 
it erystallises from alcohol and glacial acetic acid in dark, ruby-red 
plites or needles, melts at 180° with decomposition, and is only 
sparingly soluble in alcohol, but more readily in glacial acetic acid 
and beng2ne. The hydrochloride crystallises in brownish, lustrous 
plates, and is decomposed by water. 
Chlorhydroxyquinolinequinoneanilide, 


C,;N,H,C1O, [NPh: Cl:0H:0=1:2:3: 4], 


is precipitated when the preceding compound is boiled with 10 per 
cent. soda and a little alcohol, until it has completely dissolved, and 
the solution then acidified with acetic acid. It crystallises from hot 
aleohol in deep-red plates or needles, melts at 195°, and is readily 
soluble in glacial acetic acid and hot alcohol; it dissolves in soda 
with a brownish-red coloration, but it is insoluble in sodium carb- 
onate. 

Chlorhydroxyquinolinequinone, C,NH,CIO; [O, : Cl : OH = 
1:4:2:3], can be obtained by boiling chloranilido- or chlorhydroxy- 
quinolinequinoneanilide with alcoholic hydrochloric acid, decom- 
posing the hydrochloride produced in this way with sodium carbon- 
ate, and then precipitating the product with acetic acid. It crystal- 
lises in dark, reddish-brown needles, melts at about 280° with 
decomposition, and is readily soluble in sodium carbonate, but only 
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sparingly in the ordinary organic solvents. The hydrochloride 
crystallises in yellowish, lustrous plates. 
Tetrachloroketotetrahydroquinoline hydrate, 
CCl,-CO 
H,0 
CNH<cHocrel + 
is the final product of the action of chlorine on a glacial acetic acid 
solution of parahydroxyquinoline. It is a light-yellow, granular, 
crystalline powder, which turns brown at about 180°, and melts at 
200° with decomposition; it is sparingly soluble in the ordinary 
solvents, cannot be purified by recrystallisation, and when heated 


with water, it is converted into dichlorhydroxyquinoline, 
F. S. K. 


Halogen Alkyl Compounds of Parahydroxyquinoline and 
the Derived Quaternary Ammonium Bases. By A. Cavs and 
H. Howirz (J. pr. Chem., [2], 43, 505—530).—The authors have 
already shown (Abstr., 1890, 1323) that the action of alkalis on the 
halogen alkyl compounds of orthohydroxyquinoline differs from that 
of the same reagents on parahydroxyquinoline ; in the latter case, bases 
are produced which possess all the characteristic properties of 
quaternary ammonium bases. It is also found that alkalis and moist 
silver oxide produce the same bases when they act respectively on 
parahydroxyquinoline, but different bases when they act on para- 
alkyloxyquinoiine. The first portion of this paper is devoted to the 
authors’ explanation of these phenomena, involving some remarks on 
the constitution of quinoline and isoquinoline; for the appreciation of 
these the original must be consulted. 

Purahydroxyquinoline methochloride [OH : MeCl = 3: 1’] (loc. cit.) 
loses 1 mol. H,O at 100°, becoming porcelain-like, but retaining its 
crystalline form; it darkens at 250°, and at 270—275° it froths up 
and decomposes. The platinochloride decomposes at 255°. 

Parahydroxyquinoline methosulphate, (C,NH.°OH),MeSQ,, obtained 
by double decomposition from the methiodide and silver sulphate, 
crystallises from aqueous alcohol in slender, yellowish needles, with 
5 mols. H,O, which are lost at 110°. 

Parahydroxyquinoline methohydroxide, CysNH,OH,MeOH, is ob- 
tained by the action of alkalis, ammonia, or moist silver oxide on the 
methyl halogen compounds, or by decomposing the methosulphate 
with barium hydroxide. It is very soluble in water, yielding a yellow 
solation, from which it crystallises only after prolonged exposure over 
sulphuric acid, when it forms bright-yellow, flat needles (with 1 mol. 
H,Q) ; it dissolves freely in hot alcohol to a reddish solution, from 
which it crystallises on cooling in beautiful, yellow prisms (with 1 mol. 
H,0); both solutions are strongly alkaline. It is quite insoluble 
in ether, which precipitates it in yellow needles from alcohol; hot 
chloroform dissolves it slightly with a violet colour. It loses its 
water of crystallisation at 100—110°, becoming nearly black, but it 
does not fully decompose until 200°. Hydrochloric acid converts it 
into the methochloride. When it is exposed over sulphuric acid for 
14 days, it loses 2 mols. H,O, Lecoming parahydroxyquinolinemethyl- 
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‘etaine, C,NH,MeO;; this retains the crystalline form of the metho- 
ydroxide, but is dark red and opaque; it is very hygroscopic, 
ecombining with water to form the methohydroxide. The metho- 
hydroxide absorbs carbonic anhydride both in aqueous and alcoholic 
solution very readily, the solution becoming brighter in colour and 
less alkaline, but the carbonate which is probably formed could not 
be isolated; the addition of ether to the solution precipitates only 
the methohydroxide. 

Parahydroxyquinoline ethobromide, C,NH,OH,EtBr, is easily ob- 
tained by heating the components for several hours in a closed vessel 
on the water-bath; it crystallises in large, brilliant, vitreous, 
anhydrous tables and columns, decomposes at 240—245°, and dis- 
solves easily in alcohol and water. 

Parahydroxyquinoline ethohydroxide crystallises in amber-red, 
vitreous prisms and columns (with 1 mol. H,O); it is very similar 
in properties to the methohydroxide, but is somewhat more soluble 
in hot chloroform and less stable, decomposing at 140°. 

Parahydroxyquinoline benzychloride, C,NH,°OH,C,H,Cl, obtained 
by heating a mixture of benzyl chloride with parahydroxyquinoline in 
molecular proportion on the water-bath, crystallises in massive, colour- 
less tables (with 14 mols. H,O); if a hot concentrated solution of it 
is rapidly cooled, it separates as a yellowish oil which crystallises with 
difficulty ; it loses its water of crystallisation at 100° and melts with 
decompsition at 235—237°. The platinochloride is described. The 
benzyhydrowide, prepared like the methohydroxide, crystallises from a 
hot aqueous solution in brilliant, red, long columns or short prisms 
(with 2 mols. H,O) of the colour of potassium dichromate; it is 
sparingly soluble in cold water, but easily soluble in hot water and 
alcohol to reddish-yellow, strongly alkaline solutions; it is insoluble 
in ether, but sparingly soluble in chloroform, which, however, will not 
extract it from its aqueous solution ; it melts in its water of crystalli- 
sation at 100°, and decomposes at 120—125°. When the crystallised 
benzyhydroxide is exposed over sulphuric acid for some 13 days, it 
loses 3 mols. H,O, being converted into the anhydride, CN Hy-O-CH,Ph, 
which is a dark-red, very hygroscopic powder; water reconverts it 
into the hydroxide. A. G. B. 


Homologues of Tetrahydroquinoline. By E. Bamsercer and 
P. Woz (Ber, 24, 2055—2076).—Tetrahydro-1-methylquinoline, 


OHMe< he is obtained by reducing 1l-methylquinoline with 
2 


granulated tin and hydrochloric acid, decomposing the stannochloride 
with aqueous soda, distilling in a current of steam, and extracting 
the distillate with ether. It isa colourless oil which has a penetrating 
odour, boils at 255—257° under 717 mm. pressure, and quickly 
assumes a yellow colour in the air. Its hydrochloride, C\H,;N,HCI, 
forms monosymmetric tablets, and is readily soluble in water, hot 
chloroform, and alcohol, but insoluble in benzene, ether, and light petr- 
oleum. Its acid solution becomes brownish-yellow on the addition of 
potassium dichromate, and afterwards assumes a dark, brownish-green 
colour. The acetyl compound, CyH,,NAc, forms. vitreous - prisms, 
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melts at 53—54°, and boils at 297—-299° under a pressure of 718 mm., 
and the nitroso-compound, CyH,,N-NO, which separates from dry 
ethereal solution in thin, almost colourless, six-sided plates, and from 
alcohol in monosymmetric crystals, is readily soluble in organic sol- 
vents, and melts at 51°. 

Tetrahydro-1-methylquinoline also combines with diazobenzene chlor- 
ide if all mineral acids be removed by the addition of sodium acetate, 
forming the diazoamido-compound, C\H,.N-N,Ph, which crystallises 
in slender, yellow needles, and shows all the characteristic reactions 
of benzene diazoumido-compounds. It is at once converted in 
alcoholic solution by a trace of mineral acid into the isomeric azo- 
colouring matter. 

Tetrahydro-1-methylquinoline-3-azobenzenesulphonic acid, 


C,NH,Me'N,’C,H, SO;H, 


is obtained by the action of paradiazobenzenesulphonic acid on the 
hydrochloride of the base suspended in water. The liquid, as in the 
case of tetrahydroquinoline, at once assumes a red colour, and in a 
short time deposits small, brownish-violet needles. It is sparingly 
soluble in boiling water, readily in alkalis, and is precipitated from 
the latter solutions, on the addition of hydrochloric acid, in feathery 
aggregates of dark-violet needles. It colours wool and silk orange- 
yellow in an acid-bath, and shows the bad tinctorial properties of the 
tropeolines in a marked degree. Its sodium salt forms brick-red 
flakes, which gradually change to thin, lustrous plates with a green 
surface lustre. 

The azo-colour is converted into the corresponding tetrahydro-1- 
methyl-3 amidoquinoline, CsNH,Me-NH,, by treatment with tin and 
hydrochloric acid; the stannochloride first formed is decomposed by 
aqueous soda, the base extracted with ether, and converted into the 
hydrochloride, which is purified by dissolving in alcohol and a little 
water, adding ether till turbidity commences, and allowing to 
crystallise; it then forms monosymmetric tablets (a:b:c = 
2°3876 : 1 : 0°8830, 8 = 77° 46°9’). It does not melt at 310°. The 
base shows all the properties of a paradiamidobenzene, giving the 
various colouring matters, such as thionins, indamins, safranins, &c., 
characteristic for this class of compounds. 

Tetrahydro-3-methylquinoline, C,NH,Me, is obtained from 3-methyl- 
quinoline in the manner already described. It forms silver-white 
prisms, melts at 38°, boils at 262°3° under a pressure of 712 mm., and 
is readily soluble in organic solvents, very slightly in water. The 
hydrochloride, C,NH,3,HCl, crystallises in large, silky needles or 
vitreous prisms, melts at 189°, and is readily soluble in alcohol and 
water, insoluble in ether, light petroleum, and benzene. Its neutral 
solution gives a reddish-brown coloration with ferric chloride, 
which finally becomes olive-green. The acetyl compound, CjyNH,,Ac, 
is a thick, colourless oil and boils at 302—305° under a pressure of 
719 mm. ; the nitroso-compound, C,>N H,."NO, forms long, straw-yellow, 
flat prisms, belonging to the monosymmetric system, melts at 65°, 
and gives Liebermann’s reaction. The diazoamido-compound, 
CioNH,y‘N2Ph, crystallises in beautiful, satiny prisms, melts at 74°5°, 
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and does not yield the isomeric compound even on boiling with acids, 
but is simply converted into phenol and tetrahydro-3-methylquinoline, 
according to the characteristic reaction for diazoamido-compounds, in 
which the hydrogen atom in the para-position is displaced, as, for 
example, in methylparatoluidine (this vol., p. 1202), In other re- 
spects this compound shows the reactions of a diazoamido-compound. 
Tetrahydro-3-methylquinoline-1-azobenzenesulphonic acid, 


C,NH,Me-N,°C,H,SO,H, 


is formed by the action of paradiazobenzenesulphonic acid on tetra- 
hydro-3-methylquinoline, but the reaction takes place much less 
readily and with a smaller yield than in the case of the 1-methyl 
compound, which is characteristic of compounds in which the para- 
position to the amido-group is occupied. The colonring matter is a 
dark-violet, crystalline powder, and dissolves in alcohol and to a 
smaller extent in water, forming a wine-red solution, which changes 
to violet on the addition of mineral acids. Its sodium salt forms 
claret-coloured needles, with a brownish-green metallic lustre. The 
colouring matter dyes wool and silk red in an acid-bath. 
1-Amidotetrahydro-3-methylquinoline, C.NH,Me-NH,, is formed by 
the reduction of the azo-colour with zinc-dust and soda solution. Its 
hydrochloride forms colourless prisms with a vitreous lustre and melts 
at 216°. Its neutral solution gives, with oxidising agents, the 
bordeaux-red coloration so characteristic of orthodiamido-compounds, 
and it also behaves towards hydroxynaphthoquinone like other 
alkylated orthodiamidobenzenes, forming a rosindone (this vol., 
p. 746). It further resembles these compounds inasmuch as it is 
acted on by acetic acid with formation of an anhydro-base or imid- 


azole, C,H, Me<y>CMe, which crystallises from light petroleum in 


long, white needles or small, flat, lustrous prisms, melts at 163°, distils 
unchanged at about 360°, and sublimes in beautiful needles. Its 
picrate forms a sandy, yellow, crystalline powder, and the chromate 
fascicular aggregates of yellow needles. When heated with phthalic 
anhydride, it yields the phthalone, Cy.H,N.CH:C,0,:C,H,, which 
crystallises from acetic acid in slender, golden-yellow prisms with a 
silky lustre, and does not melt at 310°. 
Sulphobenzenediazoamidotetrahydo-3-methylquinoline, 


CywN HH," N2C.H,503H, 


is always formed together with the azo-colour above described, in 
spite of the presence of a large excess of mineral acid, which again 
forms a striking example of the similarity between the hydroquinoline 
and methylparatoluidine (this vol., p. 1202). The compound is iso- 
lated as the sodiwm salt, which has a pure white colour, and explodes 
on heating ; the barium salt forms white, glistening plates. 
Tetrahydro-1 : 3-dimethylquinoline, C,NH,Me,, is obtained by the 
reduction of | : 3-dimethylquinoline in the usual manner, and is a 
colourless oil boiling at 272—273° under a pressure of 720 mm. The 
hydrochloride, C,,NH,s,HCI, crystallises in rhombic prisms (a: b: ¢ 
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= 0°6694 : 1 : 10880), and melts at 212°; in nentral solution it gives 
with ferric chloride a yellowish-green coloration, which gradually 
changes to emerald-green, and, on warming, becomes yellowish-brown. 
The acetyl compound is a thick, colourless oil boiling at 313°5° under 
a pressure of 719 mm., and the nitroso-compound, C,,NH,NO, crys- 
tallises from alcohol on addition of water in thin, lustrous, polygonal 
plates, melts at 42°, and gives Liebermann’s reaction. The diazoamido- 
compound, C,,NH,,°N,Ph, forms thin, strongly lustrous prisms, melts 
at 88—89°, and undergoes no molecular change with mineral acids, 
but is simply converted into phenol and tetrahydro-1 : 3-dimethyl- 
quinoline. 

The above results show that tetrahydro-1-methylquinoline, tetra- 
hydro-3-methylquinoline, and tetrahydro-1 : 3-dimethylquinoline cor- 
respond exactly in their properties with methylorthotoluidide, methy]- 
paratoluidine, and asymmetrical methylxylidine respectively, and 
form, therefore, additional evidence in favour of Bamberger’s theory 
that the tetrahydroquinolines have no longer any specific quinoline 
properties, but behave simply as substituted amidobenzenes (Abstr., 
1890, 1301). H. G. C. 


Tetrahydro-l-amidcquinaldine. By E. Bampercrer and P. 
Wutz (Ber., 24, 2049—2055).—According to Bamberger’s theory 
(Abstr., 1890, 1301) the tetrahydro-derivatives of 1-amidoquinolines 
should behave in all respects as alkyl-substituted orthodiamido- 
benzenes. To test the truth of this supposition, the authors have 
} repared tetrahydro-orthamidoquinaldine and examined its properties, 
which they find to agree exactly with the demands _— theory. 

. ° ° ° F CH,CH, 

Tetrahydro-1-amidoquinaldine, NH,C.H;< N HG HMe 
formed by boiling orthamidoquinaldine with tin and hydrochloric 
acid, collecting the stannochloride, triturating it with aqueous soda 
until it forms an emulsion, and extracting the latter with chloroform. 
It gives the red coloration characteristic of orthodiamido-compounds 
with ferric chloride and potassium dichromate, and, on boiling with 
acetic acid, acetic anhydride, and sodium acetate, yields an anhydro- 
base, or imidazole, according agama nomenclature, which has 

CH,CHMe 

ie Ce >N-CMe 
the constitution CHG soe CHD ON 
authors “ a-methyltetrahydroperichinaldimidazole.” When crystallised 
slowly from ether, it forms acute, flat prisms, having an adamantine 
lustre, and melts at 110°; it possesses all the usual characteristics of 
an imidazole, is an extremely stable base, readily soluble in acids, and 
does not give the least coloration with oxidising agents. Its platino- 
chloride forms lustrous, orange-red prisms, and may be crystallised 
without decomposition from boiling water. 

In the methylated imidazoles of the benzene series, the methyl 
group, like that in quinaldine, readily undergoes condensation. For 
example, Bamberger and Berlé will shortly publish a 7 showing 


that the imidazole 1: 3: 4-diamidotoluene, C.H,Me<*U>c-0n, 


, is readily 


, and is termed by the 
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readily combines with phthalic anhydride, forming the phthalone, 
CH Me<SUS0-0H:0,0,:0.H. The above imidazole in like manner 
combines with phthalic anhydride, forming a phthalone of the formula 
C,HMe<N>C-C H:C,0,°C,H,, which separates from acetic acid on the 


addition of water in indistinct, yellow crystals, and sublimes in slender, 
lustrous needles. That the condensation has not taken place between 
the methyl group of the reduced pyridine ring is shown by the fact 
that a-tetrahydroquinaldine itself does not form a phthalone with 
phthalic anhydride. 

The paper also contains a reply to certain criticisms of Hinsherg 
(this vol., p. 393) with regard to the centric formula proposed by 
Bamberger for piaselenols. H. G. C. 


Derivatives of 1-Methylquinoline and 3-Methylquinoline. 
By E. Letimann and H. Zremssen (Ber, 24, 2116—2120).— 
3-Nitro-1-methylquinoline, C,NH;Me’NO,, is prepared by means of 
Skraup’s reaction from nitro-orthotoluidine, and forms delicate 
crystalline nodules, melts at 129°, and is scarcely soluble in water, 
but readily in alcohol The hydrochloride, CwH,N,O,,HCl + H,0, erys- 
tallises in white nodules, and the platinochloride, (C\j»HsN2O2)2,H,PtCl., 
in beautiful rhombic crystals. 1-Methylquinolinesulphonic acid, 
C,NH;Me-S03H, is obtained by the action of fuming sulphuric acid, 
containing 1 part of anhydride in 3 parts of acid, on 1-methyl- 
quinoline, and is isolated by means of its barium salt; it crystallises 
from water in concentric aggregates of slender needles, is sparingly 
soluble in cold, more readily in hot water, but insoluble in alcohol ; 
and on heating blackens without melting. The nickel salt, 


(C\NH,'SO,).Ni + 74H,0, 


forms green, six-sided plates. When treated with tin and hydro- 
chloric acid on the water-bath, it yields tetrahydro-1-methylquinoline- 
sulphonic acid, C,NH,Me’SO,;H, which crystallises in colourless plates. 

3-Methylquinolinesulphonic acid, C,.NH;Me’SO,H, is obtained in the 
same manner as the 1-methyl compound, and forms yellowish crystals, 
does not melt or decompose at 280°, and is very slightly soluble in 
water, and insoluble in alcohol. The zine salt, (CyNH,°SO;).Zn + 
4H,0O, forms white, crystalline nodules, and the silver salt a white, 
voluminous precipitate. On reduction, it yields tetrahydro-3-methyl- 
quinolinesulphonic acid, C,NH,Me: SO.H + 2H,0, which crystallises 
from water in silky needles. 

The 1-methylquinoline-3-sulphonic acid obtained by Herzfeld 
(Abstr., 1884, 1199) from orthotoluidinesulphonic acid requires 
nearly 500 parts of water at 18°8° for its solution, and forms a barium 
salt (CjNH,SO;),.Ba + 5H,0, crystallising in white, asbestos-like 
TeBtegates of needles. On reduction, it is converted into tetrahydro- 

1-methy lquinoline-3- sulphonic acid, C,.NH,Me: SO3H, which forms 
colourless crystals, and, in aqueous solution, gives, with potassium 
dichromate, a brown, and with ferric chloride, a green we 8 
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Constitution of Phenanthroline Bases. By H. Scuirr (Ber., 
24, 2127—2130).—This paper is a reply to the criticisms of v. 
Miller (this vol., p. 1103) on the constitutional formule put forward 
by the author and Vanni (Abstr., 1890, 138) for the phenantbroline 
derivatives ; the author accepts the formule assigned by Miller to the 
compounds in question, but thinks that Miller has gone a little too far 
in stigmatising the whole of his (the author’s) experimental work as 
incorrect. F. S. K. 


Reduction of Tricyclic Systems. By E. Bampercer (Ber., 24, 
2463—2469).—As the two best known tricyclic compounds, anthra- 
cene and phenanthrene, take up only 2 and 4 atoms of hydrogen 
respectively on reduction, attention has been directed to the effect 
of reduction on the naphthaquinolines, and the results obtained 
with a-naphthaquinoline are given in the two following ab- 
stracts. The redyction of bicyclic compounds is, in all respects, 
comparable with that of tricyclic compounds (see Abstr., 1890, 
1299), and proceeds in two well-defined stages, a tetrahydro- 
derivative being formed with tin and hydrochloric acid, and an 
octohydro-derivative with sodium and amyl alcohol as reducing 
agents. In every case, 4 hydrogen atoms are taken up in the first 
instance by the “pyridine ring,” and the resulting tetrahydro- 
naphthaquinolines resemble the alkylated naphthylamines in proper- 
ties. The further addition of 4 hydrogen atoms leads to the reduc- 
tion of one or other of the two nitrogen-free rings with the production 
of octohydro-derivatives, having the properties of “alicyclic” or 
‘aromatic ” alkylated tetrahydro-naphthylamines as the case may be. 
a-Naphthaquinoline gives only the “aromatic” octohydro-derivative on 
reduction. The remainder ot the paper is devoted to a restatement of 
the effect of reduction on the properties of the naphthaquinolines, for 
which a previous paper (Abstr., 1890, 1303) may be consulted. 
| ww. PG, 

Tetrahydro-«-naphthaquinoline. By E. Bambercer and L. 
StrerrenHEmeER (Ber., 24, 2472—2480).—a-Naphthaquinoline is best 
prepared by heating a-naphthylamine (100 grams), nitrobenzene 
(46 grams), glycerol (178 grams), and concentrated sulphuric acid 
(141 grams) for five hours, or longer, at 160°, stirring the product 
into four times its volume of water, adding a concentrated solution 
of caustic potash (65—70 grams), filtering from the separated resin 
and potassium sulphate, rendering strongly alkaline with aqueous 
caustic soda, aud extracting with ether. After removal of the ether 
by evaporation, the oily residue is dissolved in sulphuric acid (55 
grams) diluted with about 13 times its weight of water, and purified 
by adding concentrated aqueous potassium dichromate to the boiling 
solution until no further separation occurs and the solution becomes 
green, filtering, rendering alkaline with caustic soda, and extracting 
with ether. It crystallises from light petroleum in colourless, thick, 
monoclinic tables,-melts at 52°, boils at 223° under 47 mm., at 338° 
under 719 mm. pressure (not at 251° under 747 mm. pressure, as 
stated by Skraup), and has only a very slight odour unlike that of 
quinoline. On treatment in concentrated hydrochloric solution with 
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ferric chloride, it yields a compound which crystallises from alcohol 
in golden-yellow, silky needles, and dissolves readily in water, but 
only sparingly in hydrochloric acid. 

Tetrahydro-a-naphthaquinoline, CH. H, is obtained when a- 
naphthaquinoline (20 grams), dissolved in hydrochloric acid, is 
gradually added to a boiling mixture of tin (80 grams) and 38 per 
cent. hydrochloric acid (500 grams), and heated until the metal is 
dissolved. The yield amounts to 13—14 grams of the tetrahydro- 
derivative with the quantities given, and, in addition, a base of high 
melting point is formed, which can readily be separated from the 
chief product, as it dissolves only sparingly in ether and light 
petroleum. Tetrahydro-a-naphthaquinoline crystallises from light 
petroleum in snow-white, strongly-lustrous scales, melts at 46°, and 
dissolves readily in the ordinary solvents. The solutions exhibit a 
marked blue fluorescence, which disappears, however, onthe addition 
of a trace of an alkali or mineral acid. Oxidising agents, added to 
the acid solution, produce an intense carmine colour, and when the 
solution to which potassium dichromate has been added is allowed to 
remain for a few minutes, the chromate of a new base separates in 
dark-green necdles, resembling quinhydrone in appearance. The 
acetyl derivative is a viscid oil. The hydrochloride, C,\,NH,3,HCI, 
erystallises in thick prisms, melts at 260—261°, is tolerably soluble in 
water, sparingly soluble in hydrochloric acid, and, when evaporated 
with hydrochloric acid, is converted into a new (? polymeric) base 
which crystallises in lustrous needles, does not melt at 270°, and is 
very sparingly soluble in ether and light petroleum (v. supra). The 
nitroso-derivative, C,,NH,."NO, crystallises from light petroleum in 
flat, broad, lemon-yellow prisms, melts at 59°5°, and is very soluble in 
the ordinary solvents, water excepted. 

Phenylazotetrahydro-a-naphthaquinoline crystallises from dilute 
alcohol in groups of cherry-red needles which exhibit a strong 
bronze lustre, dissolve in the ordinary solvents with a deep orange- 
red colour, and in concentrated sulphuric acid with a cornflower- 
blue colour. The sulphate, (CisH,,NH-N,Ph),,H,SO,, crystallises in 
olive-green, flat prisms, and yields violet-red solutions. Sulphophenyl- 
azoletrahydro-a-naphthuquinoline, C,;3H,,NH°N,°C,HySO3H, is a dark 
violet-red, crystalline powder, and its sodium salt an orange-red, crys- 
talline precipitate. 

Paramidotetrahydro-a-naphthaquinoline, obtained by reduction of the 
phenylazo-derivative with stannous chloride and hydrochloric acid, 
dissolves readily in alcohol and ether, and is very unstable. The 
hydrochloride, C,3H,N2,2HCI, crystallises in small, white needles, does 
not melt at 300°, and dissolves readily in water and dilute alcohol, but 
very sparingly in strong hydrochloric acid. On treatment with 
hydrochloric acid, hydrogen sulphide, and ferric chloride, it gives a 
brownish-red coloration ; with aniline, potassium dichromate, and acetic 
acid, a brownish-red colour which on boiling becomes dark-claret, with 
a-naphthol in alkaline solution a greenish-blue, flocculent pr ecipitate, 
and with bleaching powder a chlorimide which dissolves readily in 
alcohol and ether. When the hydrochloride is fused with a mixture 
of aniline hydrochloride with some aniline and amidoazobenzene for 
4p2 
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some minutes, a deep violet-red melt is obtained, which, in alcoholic 
solution, has a beautiful violet colour, and exhibits an intense reddish- 
violet fluorescence. The production, under these conditions, of colour- 
ing matters which form fluorescent alcoholic solutions serves to dis- 
tinguish paradiamines of the naphthalene series from those of the 


benzene series. W. P. W. 


“Aromatic” Octohydro-z-naphthaquinoline. By E. Ban- 
BERGER and L. SrerrTenHeMer (Ber., 24, 2481—2495).—ar.- Octohydro- 
a-naphthaquinoline,* C,;H,..NH, is prepared by reducing e-naphtha- 
quinoline dissolved in 20 times its weight of amyl alcohol with 2°5 
times its weight of sodium, shaking the product with an equal volume 
of water, treating the upper layer with hydrochloric acid, removing 
the amyl alcohol by steam distillation, extracting the residue with 
ether to remove impurities, adding caustic soda to alkaline reaction, 
and purifying the liberated base by steam distillation or extraction 
with ether. The yield amounts to at least 60 per cent. of the «-naphtha- 
quinoline reduced. It crystallises in thick, colourless rhombohedra, 
melts at 47—48°, boils at 216° under 37°5 mm. pressure, is only 
slightly volatile with steam, has a peculiar, sweet odour, and dissolves 
revdily in all ordinary solvents, except water. Like the “ aromatic” 
tetrahydronaphthylamines, it reduces silver nitrate in alcoholic solu- 
tion; with ferric chloride in acid solution, it gives, on warming, a 
beautiful carmine colour, which disappears on covling, with potas- 
sium dichromate, a carmine colour, either on warming or after remain- 
ing for a short time in the cold, and with chromic acid, a fleeting, 
deep violet-red colour. The hydrochloride, C,;NH,;,HCI, crystallises 
in monoclinic tables, a:b: ¢ = 1°0789: 1: 1:7101, 8 = 68° 7’; forms 
observed coPco, coP, P, $Pco, and Roo, and dissolves very readily in 
water, but only sparingly in hydrochloric acid; the hydrogen sulphate 
C,;NHi,H,S0,, crystallises from ether-alcohol in stellate groups of 
needles, melts at 187°, and is extremely soluble in water; the picrate, 
C,;5NHy,C.H.(NO,),°OH, melts at 155—156°, and is tolerably soluble 
in hot water; the platinochloride, (C\;NHy,)2,H2PtCl, is a crystalline 
powder, which, by varying the conditions of preparation, seems to 
exist in three forms of different colours and degrees of hydration. 

The nitroso-derivative, C,;NH,*NO, crystallises from alcohol in 
small, yellowish rosettes, and melts at 77°5°. The acetyl derivative, 
C,;His:N Ac, erystallises from light petroleum in colourless, lustrous, 
triclinic prisms, melts at 68—69°, and dissolves sparingly in water 
but readily in the ordinary solvents. The methyl derivative, 
C,;Hy.:NMe, crystallises from alcohol in large, thin, nacreous scales, 
and melts at 37—38° ; its hydriodide, C\;Hi.:N Me,HI, crystallises from 
hot water in long, lustrous, silky needles, and melts at 202°, and its 
platinochloride is a yellow, crystalline precipitate. 

Sulphophenylazo-ar.-octvh ydro-a-naphthaquinoline, 


C,3;N Hie N2C,HySO,H, 


crystallises in slender, violet-brown, lustrous needles, is sparingly 


* For nomenclature, compare Abstr., 1890, 1303. 
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soluble in alcohol and water, dissolves in concentrated sulphuric 
avid with a deep-violet colour, and, in an acid-bath, dyes wool 
and silk a bright red. Phenylazo-ar.-octohydro-a-naphthaquinoline 
is obtained as sulphate when the reddish-yellow (? diazoamido-) 
compound resulting from the action of diazobenzene chloride on 
octohydro-a-naphthaquinoline in the presence of excess of sodium 
acetate is warmed with dilute sulphuric avid. It crystallises 
in lustrous, orange-red prisms, melts at 118°5°, and is very spar- 
ingly soluble in alcohol. Its sulphate crystallises from alcohol in 
beautiful cherry-red prisms with a bronze lustre, melts at 190°5° 
and dissolves in concentrated sulphuric acid with an olive-green 
colour. 

ar.- Octohydroparamido-a-naphthaquinoline, NH,*C\3H,s.N H, obtained 
by the reduction of phenylazo-ar.-octohydro-a-naphthaquinoline with 
stannous chloride in hydrochloric acid solution, forms tufts of 
lustrous, flat, white prisms, melts at 97°, is not affected by exposure 
to light and air, and dissolves very readily in chloroform and alcohol, 
easily in ether, but only sparingly in water or cold light petroleum. 
The hydrochloride is very soluble in water, and crystallises in lustrous, 
white needles. With hydrochloric acid, hydrogen sulphide, and ferric 
chloride, the aqueous solution of the salt gives a thionine of a 
beautiful crimson colour; with metatolylenediamine hydrochloride 
and sodium acetate, it yields colouring matters of the tolylene-blue 
and tolylene-red series ; with a-naphthol in alkaline solution, it forms 
a beautiful greenish-blue dye of the indophenol class; with aniline 
hydrochloride and potassium dichromate, it gives colouring matters 
of the indamine and saffranine series; and when the base is heated 
with amidoazobenzene, aniline hydrochloride, and a little aniline, it 
yields a melt which dissolves in alcohol, forming a dichroic, non- 
fluorescent solution which appears violet by reflected light, and by 
transmitted light, red. 

Octohydro-a-naphthaquinoline is distinguished by the readiness 
with which it parts with the hydrogen added on to the “ pyridine” 
nucleus, and undergoes condensation when oxidised. Ditetrahydro- 
a-naphthaquinoline, C.gH2N2, is obtained in this way when the octo- 
hydro-compound, dissolved in dilute sulphuric acid, is oxidised with 
potassium dichromate; the intense red colour at first produced dis- 
appears slowly, and a voluminous, yellow precipitate of the chromate 
of the new base separates; this is decomposed by caustic seda, and 
the base purified by crystallisation from a mixture of chloroform and 
alcohol. It forms lustrous, white needles, melts at 282°, and is very 
soluble in benzene and chloroform, much less so in alcohol, and 
almost insoluble in light petroleum. It does not form an acetyl 
derivative, is a tertiary base, gives no reaction in chloroform solution 
with bromine, and does not yield colouring matters with diazotised 


bases. W. P. W. 


Methanetriquinoil or Triquinylmethane. By O. Ruovsso- 
pouLos (Ber., 24, 2267—2268).—The author draws attention to the 
fact that he has already described salts of the compound CH(C,NH,), 
(Abstr., 1883, 600), which has been prepared by Noelting and 
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Schwartz, and named by them triquinylmetbane (this vol., p. 1106). 
The author obtained his salts by the action of quinoline on iodoform 
and chloroform, and named them methanetriquinoil hydriodide and 
methanetriquinoil hydrochloride, the residue of the quinoline being 
called quinoil. E. C. BR. 


Strychnine. By J. Tarri. (Annalen, 264, 33—84).—Further in- 
vestigation has shown that the compound named “strychnol” by 
Loebisch and Schoop (Absir., 1886, 814), and previously described by 
the author as strychnine monhydroxide (Abstr., 1890, 1447), is not a 
phenol, but an imido-acid of the composition 


CoH2NO(COOH):NH,4H,0 ; 


so that it may be suitably named strychnic acid. The substance, of 
the composition C,,H.,N,0,, obtained by Gal and Etard (Bull. Soc. 
Chim., 31, 98) by heating strychnine with a solution of barium hydr- 
oxide at 130°, and named by them dihydrostrychnine, loses 1 mol. H,O 
at 135°, and has, therefore, the composition C,,H.N,0; + H,0; as it 
is isomeric with strychnic avid, and, also, gives almost all the reactions 
of the latter, it may be termed isostrychnic acid. Both these acids are 
formed when strycbnine is treated with alcoholic soda at 100° or with 
barium hydroxide at 140°, but the relative quantity of the two com- 
pounds depends, to a very considerable extent, on the temperature at 
which the reaction is carried out; when, for example, finely-divided 
strychnine (10 parts) is heated at 50—55° with a solution of sodium 
(1 part) in alcohol (10 parts), strychnic acid alone is formed; but if 
the temperature is raised to 70°, the product contains small quantities 
of isostrychnic acid. 

Strychnic acid is completely conver‘ed into strychnine when it is 
heated at 190° in a stream of hydrogen; its other properties have 
been already described by Loebisch and Schoop. The nitrosamine 
hydrochloride, CooH»NO(COOH):N-NO,HC1 + H,0, is obtained when 
the acid is treated with sodium nitrite and hydrochloric acid in the 
cold; it crystallises from alcohol in yellowish prisms, is moderately 
easily soluble in cold water, and gives the nitroso-reaction ; on reduc- 
tion with zinc-dust and acetic acid, it is converted into a compound 
which reduces Fehling’s solution, ‘but when warmed with tin and 
hydrochloric acid it yields strychnic acid hydrochloride. 

Strychnic acid methiodide, Co5H.,N,0;,Mel + H,0, is formed when an 
aqueous solution of the sodium salt of strychnic acid methiodide (see 
below) is acidified with dilute acetic acid, and also when methylstrych- 
nine (compare Tafel, loc. cit.) is treated with cold hydriodic acid ; it 
loses its water at 120—130°, and is only very sparingly soluble in cold 
water and alcohol, and insoluble in ether, but it dissolves freely in 
alkaline carbonates. It gives a nitroso-derivative on treatment with 
nitrous acid, and, when boiled with dilute acids, it is cunverted into 
strychnine methiodide, C»Hy,N,0O.,.Mel + H,0. The sodium salt, 
Cx. HN,0;1Na + H,O, prepared by heating strychnic acid with methyl 
iodide and alcoholic soda, or by dissolving the methiodide of strychnic 
acid in methyl alcoholic soda, crystallises in long needles, and is very 
readily soluble in water and methy] alcohol, but only sparingly in boil- 
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ing alcohol ; the corresponding silver salt is a colourless, gelatinous, 
unstable compound. 

Methylstrychnic acid methiodide, C2H.,N.0;,Mel + H,0, is obtained 
by treating an aqueous solution of dimethylstrychnine (loc. cit.) with 
hydriodic acid, and, also, together with its methyl salt, by heating a 
methyl alcoholic solution of the sodium salt of strychnic acid meth- 
iodide with methyl iodide. It crystallises from boiling water in 
small needles, loses its water at 130°, and is moderately easily soluble 
in hot alcohol, but insoluble in ether; when treated with a little silver 
nitrate and concentrated nitric acid, it gives the same blood-red 
coloration as dimetliylstrychnine. The methyl salt, C.,.H,;N,O;Me, Mel, 
separates from boiling water in short needles, and is only sparingly 
soluble in alcohol and chloroform and insoluble in ether and benzene ; 
when treated with freshly-precipitated silver oxide, it is converted 
into a strongly alkaline substance which is decomposed on boiling 
with formation of dimethylstrychnine. 

Methylstrychnine (loc. cit.) is highly poisonous, and feebly levo- 
rotatory ; it gives the same colour reactions as strychnic acid. When 
treated with nitrous acid in aqueous solution, it is converted into a 
crystalline nitrosamine, and, when boiled with sodium ethoxide, it is 
transformed into a feeble base of the composition C4HyN,0;; this 
substance crystallises from boiling alcohol in small needles, melts at 
158°, and -is very readily soluble in benzene, chloroform, and glacial 
acetic acid, but almost insoluble in water. 

A nitroso-derivative is obtained as a yellow precipitate when di- 
methylstrychnine (loc. cit.) is treated with amyl nitrite in alcoholic 
hydrochloric acid sojution; it is a semi-crystalline, very deliquescent 
powder, and when dried at 100° in an atmosphere of hydrogen, it has 
the composition C.,H»N;0,Cl.. 

Isostrychnic acid, C»H,.NO(COOH):NH + H,0, is best prepared 
by heating strychnine (100 grams) with erystalline barium hydroxide 
(150 grams) and water (800 grams) at 135—140°, then filtering from 
unchanged strychnine, and saturating the hot filtrate with carbonic 
anhydride; the acid is extracted from the precipitated barium carb- 
onate with dilute soda. The anhydrous compound is very hygro- 
scopic, and takes up 1 mol. H,O on exposure to the air; it resembles 
strychnic acid very closely, than which, however, it is rather more 
sparingly soluble in water. It gives the same colour reactions as 
strychnic acid, even after it has been boiled with acids, and it is not 
changed by boiling concentrated hydrochloric acid ; it forms an oily 
acetyl derivative and an oily ethyl salt, and is highly poisonous, The 
hydriodide, C.,H.,N.03,H[ + 2H,0, crystallises in well-defined prisms 
and loses 1 mol. H,O over sulphuric acid ina vacuum, the other being 
expelled at 110°; it is readily soluble in hot water, but only sparingly 
in cold water and alcohol, and insoluble in ether. The nitrosamine 
hydrochloride, CxH.;N;,0,,HCl + 2H,0, crystallises from hot alcohol 
in needles, and is readily soluble in warm water, but insoluble in 
ether ; it is decomposed by boiling water, gives Liebermann’s reaction, 
and, when warmed with tin and hydrochloric acid, is decomposed, with 
formation of strychnine. 


Isostrychnic acid methiodide, C.,H,,N,03,MeI, can be prepared by 
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treating the sodium salt (see below) with dilute mineral acids, or by 
the action of hydriodic acid on an aqueous solution of isomethyl- 
strychnine; it separates from hot water in crystals, is only sparingly 
soluble in alcohol, and insoluble in ether; when treated with nitrous 
acid, it yields a resinous nitroso-derivative. The sodium salt, 
C»H..N,0,;1Na + H,O, obtained by warming isostrychnic acid with 
methyl iodide and sodium methoxide in methyl alcoholic solution, 
crystallises from hot alcohol in microscopic needles, and is readi'y 
soluble in water. 

Methylisostrychnie acid methiodide, C,H N,0;.MeI + H,0, is ob- 
tained, together with its methyl salt, by heating the sodium salt of 
isostrychnic acid methiodide with methyl iodide in methyl] alcoholic 
solution, or by treating isodimethylstrychnine with hydriodic acid ; 
it crystallises from boiling water in needles, loses its water at 130°, 
melts at 270—275° with decomposition, and is moderately easily 
soluble in hot alcohol, but insoluble in ether, chloroform, and benzene. 
The methyl salt, C..H,;N,O,;Me,MelI + 2H,0, crystallises from boiling 
water in long needles, loses its water in a vacuum, and is very 
sparingly soluble in alcohol, and insoluble in ether and benzene ; when 
treated with freshly-precipitated silver chloride, it is converted into 
the corresponding methochloride, Co.H.;N,0;Me,MeCl + 2H,0, which 
crystallises in long, colourless needles. 

Isomethylstrychnine, Cz2H2,N,0; + 7H.O, is formed when an aque- 
ous solution of isostrychnic acid methiodide is treated with silver 
oxide, first at the ordinary temperature and then at 100°; it crystal- 
lises from hot water in small, colourless needles, and is very readily 
soluble in alcohol and hot water, but insoluble in ether and benzene; 
it yields a crystalline nitrosamine, and it gives the same reaction with 
dilute sulphuric acid and potassium dichromate as methylstrychnine, 
even after having been boiled with dilute acids. 

Isodimethylstrychnine, C.;H,N,0; + 3H,0, prepared from methyl- 
isostrychnic acid methiodide in like manner, or from the methyl- 
hydroxide of methy! methylisostrychnate, as previously described in 
the case of dimethylstrychnine (loc. cit.), separates from hot water in 
well-defined crysta!s, and is readily soluble in alcohol, but insoluble 
in ether; it gives the same reactions with oxidising agents and with 
nitrous acid as dimethylstrychnine. 

The author’s experiments have shown that the so-called hydrates 
of strychnine are isomeric imido-acids, that strychnine is an inner 
anhydride of strychnic acid, and that methyl and dimethylstrychniue 
are betain-like derivatives of this acid; the nitrogen atom in the 
-CO-N— group in strychnine is in direct combination with one 
benzene nucleus. F. S. K. 

Constitution of Pseudephedrine. By W. Fitesne (Virchow’s 
Archiv, 124, 95—96).—Of the three possible constitutional formule 
advanced by Ludenburg (Abstr., 1889, 1020) for this mydriatic 
alkaloid, the one he regards as most probable is 


OH-CHPh:CHMe:-NHMe. 


In this formula the amido-group stands in the 6-position, and the 
substance would then be analogous to f-tetrabydronaphthylamine 
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and phenylethylamine. The complete analogy now found for these 
substances, as regards their physiological action, contirms this sup- 
position. ; W. D«. H, 


Benzoylpseudotropeine, an Alkaloid of Java Coca-leaves. 
By C. Ligpermann (Ber., 24, 2336—2345).—The alkaloid was ob- 
tained in the form of its hydrobromide from Dr. Giesel, and was 
purified by extraction with ether and crystallisation from boiling 
water. 

Benzoylpseudotropeine hydrobromide, C§H,,N OBz, HBr, crystallises in 
beantiful, long Jeatlets, and is soluble in water and alcohol. 

Benzoylpseudotropeine, CsH,4NOBz, is obtained by decomposing the 
above salt with sodium carbonate and extracting with ether. On 
evaporating off the ether, it is obtained as an oil which solidifies in 
radiating crystals. It melts at 49°, reacts strongly alkaline in alco- 
holic solution, is easily soluble in alcohol, ether, chloroform, benzene, 
and light petroleum, and is optically inactive. The hydrochivride, 
obtained by passing hydrogen chloride into an ethereal solution of 
the base, crystallises in white needles, and melts at 271°. The 
platinochloride is obtained as a flesh-coloured precipitate, and is in- 
soluble in water, alcohol, and ether. The aurochloride crystallises 
from water in beautiful, yellow needles, melts at 208°, and is sparingly 
soluble. Mercuric chloride causes a crystalline precipitate when 
added to a solution of the hydrochloride. Picric acids give a sparingly 
soluble precipitate, crystallising in yellow needles. 

When the above base or its salts is heated with hydrochloric acid 
in a reflux apparatus for some hours, it is completely decomposed 
into benzoic acid and pseudotropine. 

Pseudotropine, C5H,,NO, is obtained from the products of hydro- 
lysis of the above base after the benzoic acid has been extracted with 
ether. The acid solution is evaporated to dryness, and the hydro- 
chloride either decomposed with silver oxide or excess of strong 
sodium hydroxide is added, and the base extracted with ether. It has 
a strongly alkaline reaction, crystallises in beautiful needles, melts at 
106—107°, boils at 240—241° (eorr.), and is easily soluble in water, 
alcohol, and benzene, and is precipitated from the latter solvent by 
light petroleum. The base is, no doubt, identical with Ladenburg’s 
pseudotropine, although the aurochloride melts at 225°, whereas 
Ladenburg’s melted at 198°. The hydrochloride crystallises in needles, 
is somewhat hygroscopic, and easily soluble in alcohol. The auro- 
chloride crystallises from water in beautiful, yellow needles, and is 
easily soluble in alcohol and hot water. The platinochloride, when 
first prepared, is so soluble that it is necessary to evaporate the solu- 
tion almost to dryness before crystallisation takes place; the crys- 
tallised salt is, however, difficult to dissolve in water, and is pre- 
cipitated on the addition of alcohol. Pseudotropine hydrochloride 
yields, with mercuric chloride, a white precipitate ; with picric acid, 
an easily soluble salt, crystallising in yellow needles, 

The author has synthesised benzoylpseudotropeine by heating 
pseudotropine (3 grams) with water (1°5 grams) and benzoic an- 
hydride (1} mols.) on the sand-bath for 1} hours at the boiling point 
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of the mixture. The synthetical base is entirely similar to the 
natural one. 

The author has no doubt that a series of pseudotropeines, cor- 
responding to the tropeines, can be prepared from pseudotropine. He 
has prepared the following : — 

Cinnamylpsendotropeine, C5H,,NO(C,H,Q), is obtained from pseudo- 
tropine and cinnamic anhydride, melts at 87—88°, and is very easily 
soluble in cold alcohol, ether, and benzene, somewhat less so in light 
petroleum. The hydrochloride is obtained as a white, crystalline 
precipitate on passing hydrogen chloride into an ethereal solution of 
the base, and is easily soluble in alcohol and ether. The picrate, 
platinochloride, and aurochloride are similar to those of benzoyl- 
pseudotropeine. E. C. R. 


Alkaloids of Corydalis cava. By F. Aprermann (Chem. Centr., 
1891, i, 978—979).—The dried and ground-up roots of Corydalis cava 
are extracted with 80—85 per cent. alcohol at 25°, the alcohol 
evaporated under diminished pressure, and the residue extracted by 
Dragendorff’s method. Benzene extracts considerable quantities of 
crystalline substances, both from the acid, and also from the alkaline 
liquid. The alkaline liquid may be extracted firstly with light petr- 
oleum, and then with chloroform, the latter extracting an alkaloid. 
Ether extracts alkaloids from the acid liquid, and if, after separating 
the ether, the solution be extracted with chloroform, a base is obtained 
which is identical with that obtained from the alkaline liquid with the 
same reagent. The author isolated three bases. The first is isomeric 
with the hydroberberine of Court, CyH.,NO,, and is oxidised by 
chromic acid to berberine. It differs from Court’s hydroberberine in 
the melting point, 138°, and in its optical properties; it is a tertiary 
monamine. 

The chloroform extract of the Cvrydalis alkaloids includes one 
which is similar to caffeine ; its formula is C,,H.,NO,; It reacts with 
concentrated sulphuric acid, forming a yellowish coloration, which 
passes, slowly in the cold, rapidly when warmed, into a beautiful 
violet. Erdmann’s reagent causes a brownish-red coloration, Fréhde’s, 
a violet, or green streaked with reddish-violet; selenium sulphuric 
acid, a light violet; nitro-sulphuric acid, a bluish-violet; and potas- 
sium dichromate and sulphuric acid, a similar coloration to strychnine, 
If the solution of the base be covered with concentrated hydrochloric 
acid and chlorine water added, a red zone is formed, and, after shak- 
ing the mixture the whole solution becomes pink-coloured. The 
author names this base corydaline. It resembles Reichwald’s fumarine, 
CHiNO, (Abstr., 1890, 272), in some respects, but differs from it 
in being optically active and in its solubility. The third base which 
the author extracted was not obtained crystalline, but reacted with 
the several alkaloid reageuts. J. W. L. 


New Alkaloid in Tylophora asthmatica. By D. Hooprr 
(Pharm. J. Trans., 21, 6—7).—The inspissated alcoholic extract of 
the root of Tylophora asthmatica treated with water gives a solution 
which, after filtration, is made alkaline with ammonia, and agitated 
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with ether to extiact the alkaloid tyloplorine. This, on evaporating 
its ethereal solution, is left in the form of crystals, sparingly soluble 
in water. The ethereal and alcoholic solutions have an alkaline reac- 
tion, and the substance forms with acids neutral solutions, from which 
it is precipitated by all the usual alkaloidal reagents. The nitrate and 
hydrochloride form prismatic crystals. When added to sulphuric acid, 
the pure alkaloid is dissolved with colorations successively reddish- 
brown, red, green, and finally blue. Nitric acid colours it purple-red, 
dissolving some to orange solution; hydrochloric acid forms a yellow 
solution, Fréhde’s reagent dissolves it with a sap-green coloration ; 
and sulpharic acid and potassium dichromate produces a violet-brown 
liquid. It decolorises pota-sium permanganate, but is not affected by 
ferric chloride or lead acetate. R. R. 


Influence of Oxygen on the Formation of Ptomaines. By 
W. Hunter (Proc. Roy. Soc., 49, 376—379).—The interest attaching 
to the réle of oxygen in the life history of bacteria led to this investi- 
gation of the quantity of ptomaines formed by means of putrefaction 
bacteria, (1) when oxygen was freely admitted; (2) when it was 
present in limited quantity; and (3) when it was withheld altogether. 
Such ptomaines as the diamines, formed in the early stages of putre- 
faction, are not poisonous, and contain no oxygen ; in this respect they 
differ from those containing oxygen, like muscarine and neurine. 
Brieger concluded from this that free access of oxygen. plays an im- 
poriant part in the formation of the poisonous bases, and favours the 
formation of ptomaines generally. The chief result of the present 
research is that the formation of ordinary putrefaction ptomaines is 
favoured by an entire absence of oxygen. 

The ptomaines were isolated by Brieger’s method, and in connection 
with the diamines accurate quantitative results were obtained by the 
use of benzoic chloride (the method of Baumann and Udranszky). 
The diamines formed during the early stages of the prccess (without 
oxygen, none being obtained if oxygen was admitted freely) disappear 
as putrefaction proceeds. No very detinite results regarding toxic 
alkaloids were obtained ; symptoms of poisoning were only obtained 
in one instance (eight experiments in all being made) from the injec- 
tion of a fluid which had putrefied in the absence of oxygen. 

W. Dz. Hz. 

Peptotoxin. By E. Satkowsk1 (Virchow’s Archiv, 124, 409—454). 
As a result of experi:..ents on the digestion of proteids by means of 
pepsin, no poisonous substance soluble in water and amy! alcohol was 
formed, such as Brieger states he isolated from digested fibrin; in 
other words, a ‘‘ peptotoxin’’ in Brieger’s sense of alkaloidal substance 
does not exist. 

If putrefaction is prevented, leucine and tyrosine are also never 
formed in gastric digestion. 

If putrefaction be allowed to occur, poisonous basic products make 
their appearance. Some specimens of meat contain poisonous bases 
previous to the occurrence of digestion at all. The resinous substance 
present in commercial amy] alcohol (compare Udranszky, Abstr., 1887, 
1133) is also toxic. These facts no doubt explain Brieger’s error. 
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That albumoses and peptones are toxic none will deny; the object 
of the present research is to show that their toxicity is one of their 
inherent properties, and not due to any basic product or toxine 
separable from them. W. D. H. 


Harnack’s Ash-free Albumin. By B. Wenrico (Pfliiger’s Archiv, 
48, 127—149; compare Absir., 1890, 272 and 392). The so-called 
ush-free albumin obtained by Aronstein and Schmidt by means of 
dialysis was shown by later observers (Heynsius, Winogradoff) to be 
poor in ash, but not free from ash, and, moreover, that its charac- 
teristic properties (uncoagulability by heat, solubility in water, &c.) 
were due to the use of alkali in its preparation. Harnack has lately 
taken up the question again, and prepared a proteid substance practi- 
ca'ly free from ash, by precipitating it by means of hydrochloric acid 
from a solution of copper albuminate in sodium hydroxide. This 
material agrees in its properties with the substance obtained by 
Aronstein. The present researches first show that in his main facts 
Harnack is quite correct, the only point of difference being that in 
order to precipitate the ash-free proteid, it is necessary to add excess 
of hydrochloric acid; mere neutralisation precipitates only the copper 
albuminate. Further investigation of the ash-free proteid showed 
that it is not coagulable by heat, but that it is precipitated by neu- 
tralisation, the precipitate being soluble in excess of either acid or 
alkali; in other words, the substance which Harnack describes as ash- 
free albumin is only a derivative of albumin, which resembles in its 
properties the well-kuown derivatives called acid-albumin and alkali- 
albumin. 

In Harnack’s case one deals with an acid solution, in Aronstein’s 
with an alkaline solution, of this albuminate; this accounts for a 
difference which must be noted in the two cases. The reaction suffi- 
ciently explains this fact, which is that Harnack’s substance is, and 
Aronstein’s is not, precipitable by neutral salts. Aronstein’s sub- 
stance, however, like all these albuminates, is coagulated by heat 
when their solutions are saturated with such neutral salts. 

The rext question which arises is whether Harnack’s derived albu- 
min is formed by the alkali and acid used in the Jatter parts of the 
process of preparation, or previous to this. A number of considera- 
tions, none, however, absolutely proving the point, appear to show that 
the change occurs prior to the use of the alkali and acid; or, in other 
words, that Harnack’s copper albuminate is strictly analogous to the 
albaminates known as acid- and alkali-albumin respectively; in 
the one case copper, in the other case acid and alkali are in union 
with the proteid molecule. It has already been stated that in the 
preparation of Harnack’s albuminate it is necessary to add excess of 
acid; whereas after its preparation it is readily soluble in slight 
excess of acid. ‘'his difference is due to the fact that during the 
addition of hydrochloric acid to the sodium hydroxide solution 
sodium chloride is formed; and it is the presence of this salt which 
renders the albuminate insoluble in the excess of acid; this is true 
for acid-albumin generally. 

Weighed quantities of Harnack’s albuminate were then subjected 
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to titration, the quantity of standard acid and alkali necessary to 
precipitate and redissolve the precipitate being noted. From these 
the amount of sodium present in the alkali-albuminate was calculated, 
the average of six experiments showing a percentage of 0969. Two 
atoms of sodium in the molecule, taking Harnack’s estimation of the 
molecular weight of albumin (4740°8) as correct, would amount to 
0°97 per cent. Harnack’s copper albuminate, however, is stated to 
contain 2 atoms of copper; the sodium compound, if analogous, should 
therefore contain 4 atoms of sodium. 

Further experiments showed that in some cases for precipitation 
and re-solution two equivalents of alkali correspond to one of acid, 
and a number of arguments are advanced for and against the conten- 
tion that Harnack’s formula should be doubled; the facts are, how- 
ever, not irreconcilable with the assumption that Harnack’s formula 
is correct; and there appears to be no doubt that acid and alkaline 
albuminates are definite chemical compounds. W. D. #H. 


Behaviour of Albumin when Subjected to Pressure. By A. 
DeENAEYER (Chem. Centr., 1891, i, 509; from Compt. rend. Stat. Sci. 
Brasserie de Gand., 1 Heft).—Albumin, when heated under pressure 
either in water or in dilute acids, undergoes changes. When heate1 
in water under a pressure of one atmosphere, it becomes soluble again 
and reacts as uncoagulated albumin. At higher pressures other 
changes take place, the solution becomes more perfect, and leucine 
and tyrosine are formed. At very high pressures, for instance, 
10 atmospheres, the solution becomes alkaline, and ammonia deriva- 
tives and amido-acids are formed. A small quantity of albumose, 
precipitable by ammonium sulphate, has been detected as a result of 
the action, but no peptone. The albumin of egg, muscle, blood, and 
milk casein all behave similarly under these conditions. 

Treatment with dilute hydrochloric acid causes a simple solution of 
albumin ; by boiling it with 10 per cent. hydrochloric acid, a solution 
is obtained from which nitric acid causes no precipitation, nor is the 
albumin precipitated after neutralising the acid with soda or potash. 
By heating the albumin with 5 per cent. hydrochloric acid under a 
pressure of one atmosphere for one hour, a similar solution is 
obtained. This modification the author names a-acid albumin. If 
the heating be continued for two hours, or if the pressure be increased 
to 2 atmospheres, a clearer solution is obtained which is neither pre- 
cipitated by boiling nor by nitric acid, but is precipitated by neutral- 
ising the acid; this modification has been named f-acid albumin. No 
peptone could be detected. They are similar to syntonin. At higher 
pressures considerable quantities of ammonium chloride and chlorine 
derivatives of the amido-acids are formed. J. W. L. 
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Physiological Chemistry. 


Human Respiration, Air being Re-breathed in a Closed 
Vessel. By W. Marcer (Proc. Roy. Soc., 49, 103—117).—The fol- 
lowing are the results obtained in the present enquiry :— 

1. On re-breathing air in a closed vessel, Jess carbonic anhydride is 
expired within a given time than in ordinary breathing, the volume of 
the air undergoing at the same time a slight reduction. 

2. When fresh air is taken after re-breathing air in a closed vessel, 
the volumes of air breathed and the weights of carbonic anhydride 
expired are greater than in ordinary breathing; this, however, passes 
off in a few minutes. W. D. H. 


The Respiratory Exchange of Gases. By W. Marcer (Proc. 
Physiol. Soc., 1891, 33—35).—A number of data concerning the 
amount of gases inspired and expired by human individuals are 
given. They were obtained by the use of the author's own apparatus. 
The mean respiratory quotient in 22 experiments was 087. The 
influence of food and fasting on the amount of gases respired is also 
illustrated. In five experiments, each lasting five minutes, the air 
inspired contained 3 to 4 per cent. of carbonic anhydride. Under 
these circumstances, the amount of oxygen consumed is greater, 
while the carbonic anhydride expired is very much less, than in 
ordinary breathing. W. D. H. 


Action of Paraffinic Nitrites on Blood Pressure. By J. T. 
Casn and W. R. Dunstan (Proc. Roy. Soc., 49, 314—319).—Amyl 
nitrite is the one on which most of our knowledge at present rests. 
This and other nitrites of the paraffinic series were prepared pure for 
the present research by the reaction of the corresponding alcobol, 
previously purified, with sodium nitrite in the presence of dilute acid. 
The blood pressure was recorded by means of a modification of the 
ordinary kymograph, by which it was possible to record a long tracing 
on a slowly revolving drum, and shorter tracings at intervals on a 
rapidly revolving cylinder. By means of experiments on cats and 
rabbits, it was shown that the well-known effect of a fall in blood 
pressure produced by amyl nitrite is due to the direct action of the 
drug on the vascular walls causing the vessels to dilate (Brunton, 
Mayer, and Friedrich), and not to its action on the vaso-motor centre 
(Filehne). These experiments fall into two categories; in the first, 
the head was cut off from the circulation, and amyl nitrite still gave 
rise to as great a fall of pressure as when the head was included in 
the circulation. In the second series, the drug was injected into the 
carotid artery, but prevented from reaching the general circulation 
by appropriate ligatures. The fall of pressure did not occur until 
these ligatures or clamps were removed. 

In experiments on man, a special nose and mouth piece was devised 
to enable a known quantity of the nitrite to be inhaled. The order 
of activity (that is, extent of pulse acceleration, which is greatest in 
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neurotic individuals) for various nitrites is :—(1) a-amyl; (2) B-amyl; 
(3) isobutyl; (4) secondary butyl; (5) primary butyl; (6) secondary 
propyl; (7) primary propyl; (8) ethyl; (9) methyl. 

A broad summary of the action of the nitrites is as follows :— 

All produce a fall of blood pressure, and an accompanying accelera- 
tion of the pulse; the latter is not so marked after intravascular 
injection as after inhalation, and is also Jess marked in cats than in 
men. The respiration is affected temporarily during inhalation in 
various degrees by the different nitrites, and permanently by repeated 
administration of the same or different nitrites. 

The activity of the nitrites, as measured by the fall in blood pres- 
sure after inhalation, is as follows :—(1) secondary propyl; (2) terti- 
ary butyl; (3) secondary butyl; (4) isobutyl, nearly equal; (5) terti- 
ary amyl; (6) a-amyl; (7) @-amyl, nearly equal; (8) methyl; 
(9) butyl; (10) ethyl; (11) propyl. After intravascular injection, 
however, the order is nearly the reverse. The causes of these diffe- 
rences will be considered in a later paper. W. D. H. 


Influence of Temperature on Digestive Ferments. By E. 
Brernacki (Zeit. Biol., 28, 49—71).—Digestive ferments require for 
their efficient action a certain reaction and a suitable temperature. 
The optimum temperature is 39—40", that is, a little over that of the 
hody. Higher temperatures destroy the ferment, and the present 
research is occupied with the determination of the temperature neces- 
sary for this latter purpose. 

The first ferment investigated was trypsin, and it was found that 
45° C. markedly lessens its activity, and exposure for five minutes to 
50° destroys it altogether. The specimens of trypsin employed were 
some pure, some impure, and certain exceptions to the above stated 
rule were noted. It being very improbable that various trypsins 
differ in this particular, in virtue of their inherent characters, experi- 
ments were instituted to determine the factor that caused the diffe- 
rence. It was found that small admixtures with certain salts had the 
power of increasing the resistance of the ferment to temperature; the 
activity of the ferment was often lessened by the salt (although this 
was more marked in the case of pepsin), but the optimum tempera- 
ture was 50°; 55° lessened, and 6v° destroyed, the activity of the 
ferment. The salts which acted thus were ammonium sulphate (a 
salt used in the preparation of some specimens of ferment used in the 
preliminary experiments), ammonium chloride, phosphate, and nitrate, 
and sodium chloride. If mixtures of two or more of these salts were 
used, the effect was more marked still. 

Certain salts (ammonium carbonate and oxalate, magnesium sulph- 
ate, sodium sulphate and phosphate), starch, and sugar had no such 
action, but certain products of proteolytic activity (albumose, ampho- 
peptone, and antipeptone) act like the salts just enumerated. All the 
materials that act in this way increase the alkalinity of the digesting 
medium ; minute doses of sodium hydroxide act in a precisely similar 
way, and the proposition is advanced that the whole of the phenomena 
are simply dependent on the reaction. Increase of alkalinity protects 
the ferment, It was found that increase of acidity (trypsin will act 
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in an acid medium if salicylic acid be employed) acts in exactly the 
opposite way; in an acid medium, 33—35° is the optimum tempera- 
ture; 40° hinders, ard 45° destroys, the action of the ferment. 

Pepsin was then investigated, and it was found that acidity acts 
towards this ferment precisely like alkalinity towards the tryptic 
ferment, the temperature necessary to destroy its activity rising from 
65°’ to 70°. Ina neutral medium, the temperature falls to 55°. 

Unfiltered fresh saliva loses its diastatic properties at 75°, filtered 
saliva at 70°, diluted saliva at 60°, pure ptyalin at 70°, unless its 
solution is much diluted, when the necessary temperature sinks to 
60°. The influence of salts, reaction, &c., is exactly the same in kind 
as with trypsin. In all cases, if the pure ferment be used, the influ- 
ence of temperature and the influence of salts, &c., on the tempera- 
ture are more easily observed than if the ferment be impure, as 
contained, for instance, in the digestive juice. 

The explanation of these occurrences probably lies in the formation 
of loose compounds with the enzymes, analogous to the pepsin-hydro- 
chloric acid of Schmidt and other authors. ‘ 


Action of Pancreatic and Rennet Extracts on Casein. By 
J.S. Epkiys (Brit. Med. J., i, 1891, 1332—1333, and J. Physiol., 12, 
193—219).—Milk is occasionally clotted by pancreatic extracts; but 
even if this does not occur, the casein in the milk (that is, caseinogen, 
W.D.H.) will be altered so that boiling causes a curdling of the 
milk. The casein thus altered has been termed meta-casein (Roberts). 
The existence of meta-casein is, however, transient. Its appearance 
is not due to the combined action of heat and fatty acid liberated by 
the pancreatic juice, as no change in reaction occurs if the juice used 
has lost its piolytic properties, and yet meta-casein appears. Meta- 
casein appears to be casein of which the precipitation is hindered in 
the cold by the concomitant action of trypsin. Meta-casein may be 
separated from milk by half saturation with certain neutral salts. Its 
reactions suggest affinities to casein rather than caseinogen. Whey 
proteid appears to comé into existence simultaneously with the 
appearance of meta-casein. W. D. H. 


Influence of Alcohol on Proteid Metabolism. By R. H. Curr- 
TENDEN, C. Norris, and E. E. Smirn (/. Physiol., 12, 220—232).— 
As the result of three experiments on dogs, the conclusion is drawn 
that alcohol has no striking action on the general metabolism of 
proteid matter. In each case they extended for eight or ten days, 
and the quantity of alcohol used was large, rising to 2°5 c.c. per kilo. 
of body weight. At the same time alcohol has some specific action 
on nutrition, as manifested in its tendency to increase the excretion 
of uric acid in proportion to urea. W. D. H. 


The Proteid Requirement of Healthy Men. By Srupemunp 
(Pfliiger’s Archiv, 48, 578—591).—Voit gives the following daily diet 
as a minirral one for a full-grown man: 118 grams proteid, 56 grams fat, 
and 500 giams carbohydrate. Since his time various observers have 
given other numbers; most interest attaches to the daily proteid 
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requirement, and various authors give numbers from 110 to 35 grams. 
These variations are in part due to the fact that the number of indi- 
viduals on whom the observations were made was small, being often 
limited to the experimenter’s own person. It is impossible to deduce 
an average diet from such observations, but it is necessary to experi- 
ment on large numbers of persons. Accordingly, in the present 
research, continuous observations on 47 recruits in the army were 
made. These lasted for nearly four months. The experiments 
involved daily examination of the food and body weight; the food 
included the ordinary rations, the purchases of the recruits, and the 
packages of eatables they received from their homes. In this way, 
all were not on precisely the same diet, but the results are all averaged 
up, and the daily mean diet was thus, 113 grams proteid, 54°3 fat, and 
5518 carbohydrate. At the end of the period, 34 of the men had 
gained in weight, five had lost weight, and three were the same as at 
the beginning; one died, and the remuining four did not continue 
the experiment. On the average each man gained 3°5 kilos. in 
weight, or 38 grams per day. This increase of weight was doabtless 
due chiefly to growth of muscle (the daily exercises of these men are 
given); and thus 76 grams or 20 per cent. of the increased weight 
may be taken as the amount of new proteid put on daily ; this would 
reduce the daily requirement of proteid food to i05°4 grams, which is 
a smaller number than that given by Voit as the amount necessary 
to keep the body in equilibrium. W. D. H. 


Nutrition of Muscle. By J. Batncx (Brit. Med. J., ii, 1891, 
181—183).—The object of these experiments was to test on skeletal 
muscle the nutritive action of various proteid fluids in continuation 
of the results which Kronecker and his pupils have obtained on 
cardiac muscle (Abstr., 1889, 632). These results are to the effect 
that solutions of myosin, syntonin, peptone, casein, egg albumin, and 
glycogen are incapable of restoring to activity the “‘ washed out” 
frog’s heart, and that serum albumin is the only known nutritive 
proteid. Ringer attributes the resuscitating effect of a circulating 
fluid to its inorganic salts,and Mays (Practitioner, 39, No. 4) to 
creatine and its allies. 

A “ washed out” heart is one perfused by normal saline, until it 
ceases to respond to strong induction shocks, not when it ceases to 
contract spontaneously. Ringer apparently uses the word in the 
latter sense, and his results are explained by regarding his solutions 
as stimulant, not nutritive. The present experiments made with the 
sartorii of the frog lend support to Kronecker’s conclusion that the 
proteids of serum (spoken of in the authoress’s paper roughly as 
serum albumin) are nutritive, and that other proteids, salts, and 
extractives are not. W. D. H. 


Effect of Partial Extirpation of the Kidneys on Nutrition. 
By J. R. Braproro (Proc. Physiol. Soc., 1591, 18—20).—Doys were 
fed on a known diet, and the daily amount of urine and urea deter- 
mined. The total nitrogen of ingesta and excreta was determined 
by Kjeldahl’s method. 

VOL. LX. 4¢ 
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A wedge-shaped portion of one kidney was removed antiseptically, 
and after the healing of the wound, the animal is apparently normal. 
The kidney wound heals by the first intention. From a fortnight to 
six weeks after this first operation, the whole of the second kidney 
was removed. The animal rapidly emaciates ; its temperature falls, 
and death ensues from two to six weeks after the second operation. 
The urine contains no albumin or sugar, but the most remarkable 
effect observed is that the animal which only retains a fragment of 
one kidney secretes a markedly increased amount of urine, of urea, 
and of total nitrogen. If, however, the fragment removed at the 
first operation is small, so that less than about three-quarters of the 
whole kidney weight is removed at both operations, there is no 
increase in urea, but merely in the water excreted; the animal 
emaciates but slightly and lives much longer. 

The fragment of kidney found post mortem is distinctly atrophied. 

Corresponding with the increase of urea in the urine, there is an 
increase also in the blood (here it may be quadrupled), muscles, liver, 
and brain. Control experiments with normal dogs were made. 

W. OD. iH. 

The Influence of Sodium Chlorije in the Chemical Compo- 
sition of the Brain. By I. Novi (Pfliger’s Archiv, 48, 320—335). 
—The injection of a 10 per cent. solution of sodium chloride into 
the carotid artery leads to a loss of water in the brain, which is 
especially marked in the cortex. Less than 1°25 per cent. of the 
total amount of water in the brain is thus lost after one injection, but 
after injections repeated at intervals, the loss may amount to 5 per 
cent. The normal] amount of sodium in the brain rises, that of potas- 
sium falls; the sum of the two metals is, however, almost constant. 
This is especially the case if one considers the brain as a whole; in 
the grey matter, the greater metabolic activity leads to variations with- 
in somewhat wider limits. In the whole brain, the sodium rises from 
0°09 to 0°32, and the potassium falls from 0°39 to 0°25 per cent. The 
percentage of chlorine also rises, for sodium requires more chlorine to 
saturate it than the same weight of potassium. To these changes the 
convulsions that occur are probably due. It was also noted that 
other effects were a clear red colour of the venous blood, and an 
excitability of muscular and nervous tissues, lasting many honrs after 


death. W. D. iH. 


Deposits of Iron and Glycogen in the Tissues. By S. De é- 
PINE (Proc. Physiol. Soc., 1891, 35—39).—The most convenient micro- 
chemical test for so-called “free iron” in the tissues is the Prussian 
blue reaction. The specimens are first placed in a 5 to 10 per cent. 
solution of potassium ferrocyanide, washed in water, and lastly, for a 
period varying from a few minutes to a few hours, in a 0°5 to 1 per 
cent. solution of hydrochloric acid. 

Hemoglobin does not give the test; and the term “free iron” is 
apparently used for loose combinations of iron with nuclein or other 
albuminous material deposited in the cells, and generally colourless, 
although in the kidney it occurs in the form of brownish granules. 
The kidney gives the test more readily than the liver; the organs 
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used were from a case of doubtful pernicions anwmia. The liver, 
however, gives the rection well after a few days immersion in 
alcohol and glycerol, which are considered to prodace a loosening of 
the union between the iron and the organic compound. The conclu- 
sion is drawn from this that the iron is more firmly combined in the 
liver than in the kidney cells. 

A new method recommended for the making of permanent spe- 
cimens to show deposits of glycogen or lardacein in cells is the 
following :—The sections are washed with a solution of iodine in 
chloroform, dehydrated with alcohol, cleared with clove oil, and 
mounted in chloroform balsam coloured with iodine. W. D. H. 


Lecithin in the Liver. By A. Herrrer (Chem. Centr., 1891, i, 
459; from Inaug. Diss. Leipzig, 1890).—The author finds that the 
amount of lecithin present bears a definite relation to the weight of 
the liver, that an alteration of food does not affect this, but that the 
proportion decreases during a long fast. Phosphorus poisoning is 
accompanied by a material decrease, upwards of 50 per cent., in the 
quantity of lecithin in the liver, and the decrease is the greater the 
more fatty the liver. The author considers that this is occasioned 
by the direct decomposition of the stored-up lecithin. J. W. L. 


Composition of the Bones of Aged Rabbits. By L. Grarren- 
BERGER (Landw. Versuchs-Stat., 39, 115—126).—Hitherto the com- 
position of the bones of rabbits of 6—8 years old has not been 


made known. The author now communicates the complete com- 
position of the bones of a buck 64 years old and a doe 7} years old. 
The results as stated, accompanied by full analytical details, are : 
water and fat decrease with increasing age; there is no change be- 
tween the ratios of organic to inorganic matter; old rabbits’ bones 
contain more carbonate but less phosphate of lime than the bones 
of the young animals, 2—4 years. E. W. P. 


Amount of Fat and Dry Matter in the Milk of some Hill- 
bred Cows. By J. Srepven (Bied. Centr, 20, 393—394; from 
Wien. landw. Zeit., 41, 166).—Milk of cows of the Pinzgau, Miirzthal, 
and Murboden breeds was examined. The cows were kept for several 
weeks on the same food. The daily feeding was :—Malt (1°8 kilos.), 
wheat bran (1°8 kilos.). clover hay (3°5 kilos.), meadow hay (10 kilos.), 
and salt (25 grams). The cows were fed three times daily, and the 
specially good ones were milked three times daily. The average 
composition of the milk from the different breeds was as follows :— 


Daily Fat Dry matter 
Breed. yield. Sp. gr. per cent. per cent. 
Murboden .... 849 litres 1:0330 4°05 13°24 
Mirzthal 10318 3°58 12°48 
Pinzgau 10338 3°73 12°08 


Owing to the cows of the first two breeds having been specially 
selected as good milking cows, and to the different ages of the cows, 
4q2 
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no direct comparison with regard to the yield of milk can be made. 
The average weight of the Murboden and Miirzthal cows was 580 
kilos., whilst the weight of the Pinzgau cows varied from 400 to 500 
kilos. N. H. M. 


Citric Acid a Normal Constituent of Milk. By T. Henke 
(Landw. Versuchs-Stat., 39, 143—151).—To obtain citric acid from 
milk, freshly separated milk was curdled with a strong solntion of 
rennet, the casein separated, and then 10 c.c. normal acetic acid and 
‘10 grams “Spanish-earth” per litre were added, and the mixture 
boiled, filtered, and neutralised with milk of lime. On concentrating 
the filtrate, a powdery precipitate is formed, which, when washed first 
with water, and then with ether alcohol, gave all the reactions for 
calcium citrate. More especially was the reaction with Sabanin- 
Laskowski’s reagent marked, this reagent being only active with citric 
and aconitic acids. Experiments showed that citric acid existed in 
the milk, and is not produced or introduced by the rennet, so that 
it must be considered as a normal constituent. E. W. P. 


Origin of Citric Acid in Milk. By A. Scuerse (Landw. 
Versuchs-Stat., 39, 153—170).—The source of citric acid in milk, 
as well as the various methods whereby it may be estimated, as also 
the experiments made which have given rise to the first method em- 
ployed, are here detailed. 

The source is still uncertain, for the acid is to be found in cows’, 
goats’, and woman’s milk when fvod such as bread, peas, &c., has been 
supplied which contains no acid. Henkel (see previous paper) failed 
to tind citric acid in human milk, but this was probably due to the 
fact that 1 milligram per litre of lactose prevents the Sabanin- 
Laskowski reaction from working. 

As regards the method recommended for quantitative estimation, 
400 c.c. of milk is mixed with 4 c.c. N. 2} sulphuric acid, boiled, 
and then 10 grams of “Spanish-earth,” previously made into a 

aste with water, is added, boiled, and when cool made up to 

litre. To 100 c.c. of filtrate (= 80 c.c. milk), baryta-water is now , 
added to bring back the milk to its usual acidity, and then evaporated 
to a syrup, but just before this syrup is quite cool 3°2 c.c. N. 24 sulph- 
uric acid is added, to set the citric acid free 20 c.c. of absolute 
alcohol is gradually added, and later on 60 c.c.of ether, the liquid filtered, 
and the residue (lactose) washed with ether alcohol. To the filtrate, 
alcoholic ammonia is added until a permanent opalescence is produced, 
and the ether distilled off until only 20 c.c. of residue is left, to which 
60 c.c. of absolute alcohol is added. It is now heated to boiling on a 
water-bath, and then 10 c.c. of alcoholic ammonia added, whereby 
the citric acid is completely precipitated. This precipitate contains, 
besides ammonium citrate, ammonium sulphate and phosphate and a 
small amount of chloride, and a trace of organic matter, all of which 
may be removed by a second precipitation; add 1 c.c. N. 2} sulph- 
uric acid and 1 c.c. water, then add 60 c.c. of absolute alcohol, and 
precipitate with 10 c.c. of alcoholic ammonia; as it requires a long 
time for the liquid to clear, it is advisable to add ammonium carbonate 
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and heat in a retort with a reflux condenser, then filter, and wash with 
absolute alcohol ; now dissolve the citrate in 20 c.c. water, add excess of 
a titrated solution (20—30 c.c.) of potassium dichromate (46°1 grams 
per litre) and 20—25 c.c. of concentrated sulphuric acid ; heat (not 
boil) for } hour. Dilute the brownish-green solution with 50 c.c. of 
water, add excess of titrated solution of ferrous ammonium sulphate 
until a clear green is produced, and then titrate back, the final 
reaction being noted by potassium ferricyanide. 4°61 grams of di- 
chromate are equivalent to 1 gram of citric acid. 

To detect citric acid qualitatively, the precipitate formed after 
heating with ammonium carbonate is dissolved in water, evaporated 
to 1 c.c., 3 ¢.c. of a concentrated solution of ammonia added, and then 
finally the Sabanin- Laskowski reagent. 

In human milk, 0°54 gram citric acid per litre has been found ; 
this is about balf of that in cows’ milk, whilst in goats’ milk 
1—1°5 gram per litre has been estimated. EK. W. P. 


Nitrogenous Substances in Human Urine. By W. Camurer 
(Zeit. Biol., 28, 72—104; compare Abstr., 1890, 1345).—The total 
nitrogen in human urine is dependent on the amount ingested; the 
relation between urea, uric acid, and xanthine-like substances.is also 
largely a matter of diet. The present paper is devoted to the elucida- 
tion of the latter statement. 

The analytical data determined were:—(1) total nitrogen; 
(2) Hiifner nitrogen, that is, the nitrogen of urea and ammunia ; 
the difference between (1) and (2) may be called the nitnogen 
residue ; (3) uric acid a, that is, uric acid by Salkowski’s method ; 
(4) uric acid b, that is, uric acid by Ludwig’s method ; the difference 
of the nitrogen of (3) and (4) gives the nitrogen of the xanthine- 
like substances. 

The experiments were made on the author’s person, and the follow- 
ing diets were taken for periods of a few days:—A. Pure animal 
diet. B. Almost pure vegetable diet. C. Vegetarian diet with 
excess of green vegetables. D. Mixed diet, but without fruit or 
green vegetables. On some days 1500 c.c. of wine were taken; on 
others not, but this made practically no difference. 

The results are given in full tables ; the following abbreviated table 
gives means only per diem :— 


. Total Hiifner | Nitrogen Urie Urie Nitrogen of 
Diet. : : W., - A | xanthine-like 
nitrogen. | nitrogen. | residue. acid a, acid 6. 
| compounds. 
bail a =" 

A.. 17°85 16°66 | 1°19 745 693 17°6 
B.. 8°61 7°48 | 1°18 609 5u8 30°7 
C.. 7°73 6°63 1°10 539 397 47 °3 
D wocece 13°42 11°85 | (1°57 712 603 36°4 


The absolute nitrogen residue is thus almost independent of the 
amount of proteid taken in; but the relative nitrogen residue is 
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greater with the smaller ingestion of proteid. The nitrogen of 
xanthine-like substances is almost independent of the total nitrogen, 
and is especially increased by vegetable, and particularly by green 
vegetable, diet. 

A number of analyses are also given contrasting summer ar.d winter 
urine and male and female urine. The differences are all explicable 
on the very reasonable assumption that more fruit and green vege- 
tables are eaten in the summer than in the winter,and more by women 
than by men. The xanthine substances are apparently formed at the 
expense of the uric acid. 

The paper concludes with statistics on the relation of the nitrogen 
residue to urea, and criticisms on methods of analysis. 


W. D. H. 


Urobilin in Various Diseases. By G. Hopre-Sryier (Virchow’s 
Archiv, 124, 30—47).—For comparative purposes, the amount of 
urobilin in urine may be estimated in the following way :—100 c.c. of 
urine is acidified with dilute sulphuric acid, and then saturated with 
ammoniam sulphate. This salt precipitates all the urobilin. The red 
flocculi are collected on a filter, washed with concentrated ammonium 
sulphate solution, and extracted with equal parts of alcohol and 
chloroform in a flask, filtered, and the residue is then again extracted 
with the alcohol and chloroform; water is added to the extract 
until the chloroform separates. The chloroform solution is then 
evaporated in a weighed beaker over the water-bath, dried at 100°, 
extracted with ether, and filtered; the residue is again dissolved in 
alcohol, placed again in the beaker, evaporated, dried, and weighed. 

The urobilin in the urine is increased by :— 

(1.) Stasis of the bile in the liver, provided bile can pass into the 
intestine, and diuresis occurs, as in polycholia. 

(2.) Stagnation of the contents of the large intestine, not of the 
small intestine. 

(3.) Heemorrhages into internal organs. 


Approximately the normal amount is found in :— 

(1.) Pernicious anemia. 

(2.) Leukemia and pseudoleukeemia. 

It is diminished in-::— 

(1.) The suspension of hepatic activity that occurs in cachexia, 
inanition, and many forms of anemia. 

(2.) Stasis of bile in the liver if bile does not pass into the intestine 
and no diuresis is produced. 

(3.) In the course of jaundice, sometimes. Tbe amount of fecal 
pigment is no gauge of the amount of urobilin in the urine. 

The table given comprises particulars of 55 cases of various dis- 
eases, which are compared with 8 normal specimens. The normal 
mean amounts to 0°123 gram in the 24 hours. W. Dz. H. 


Note by Abstractor—A good deal of interest attaches to the 
amount of urobilin in pernicious anemia. In the single case 
examined in this research, the amount calculated as being present 
in the 24 hours’ urine is 0'107 gram. One cannot safely draw 
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general conclusions from a single case (compare Abstr., 1888, 1324; 
1890, 400, 1017, 1177). W. D. H. 


Hematoporphyrinuria. By W. D. Hatusurton (Proc. Physiol. 
Soc., 1891, 21).—A case similar to those recently described (this vol., 
p- 601). It occurred in a woman suffering from melancholia, and 
who had been taking sulphonal for five months. The high-coloured 
urine had, however, only lasted for seven weeks. W. D. Hz. 


Rhinoliths. By A. Brrutoz (J. Pharm., 23, 447—449).—Analyses 
of four rhinolithic calculi:—No. 1, the largest, had a wrinkled 
surface stained with black blood; the nucleus a cherry stone. No. 2 
had a uniform brownish-black surface colour, and was pitted, but con- 
tained no nucleus. The third had a peculiar conical shape, with a 
kind of stalk attached to its base; its colour was whitish-yellow, and 
was without nucleus. ‘The fourth resembled the second. They were 
all very hurd and gave a smooth fracture. Their concentric layers 
had a greyish tint. Heated on platinum foil, they left an abundant 
residue, which was slightly blue in the case of Nos. 2 and 4. Their 
composition was as follows :— 


1. 2. 3. 4, 
Weight of the calculus .. 3°75 134 0°63 0°95 grams. 
WEEE cecccccsrecsacss 580 510 40 6°90 per cent. 
Orgauic matter.......... 1660 1820 160 J810 Ma 
Calcium phosphate....... 6202 60°61 6140 47°65 #: 
Magnesium phosphate... . 508 628 393 6°68 in 
Calcium carbonate ....... 1050 8L 1467 20°69 - 
ee eeTevrreriy ° ? traces ? traces 


J. T. 


Chemical Constitution and Physiological Action. By T. L. 
Bronton and J. T. Casu (Proc. Roy. Suc., 49, 311—314).—In con- 
tinuation of former work, the present research is occupied with (1) 
the physiological action of henzene, and (2) the alterations which 
occur in its action when one or more hydrogen atoms are replaced by 
(a) haloid radicles, (6) alcohol radicles, (c) by hydroxyl, (d) by NO.,, 
and (e) by NH,. The modifications produced by changes of tempera- 
ture were also noticed. 

The action of benzene and its compounds is chiefly exerted on the 
spinal cord, although they act also on the cerebrum, and, to a slight 
extent, on nerves and muscle. The effect on muscle and nerve is to 
weaken them, the paralysing action being stronger on the nerve than 
on the muscle. Their action on the cerebrum is evidenced by lethargy, 
both in frogs and rats. There is increased excitability of the spinal 
cord, there being greater diffusion of stimuli with diminished power 
and definitiveness of movement. Large doses, however, cause 
paralysis. 

Halvid radicles do not modify the action of benzene to the same 
extent as they do that of ammonia, but they do so in somewhat the 
same direction. Monochlorobenzene affects the cord more than 
benzene, causing spasm and rapid diminution of reflexes. It also 
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weakens the circulation, but does not seem to affect muscles, or 
motor nerves, more than benzene. The bromo- and iodo-compounds 
act more powerfully on the cerebrum, and the iodo-compound has a 
special tendency to paralyse motor nerves, muscles, and cerebral 
reflexes, and to depress the heart. Heat accelerates, and cold retards, 
the action of these substances. 

The substitution of alevhol radicles for hydrogen in benzene has 
the effect which one would expect, in having a more sedative action 
on the nervous system. The circulation is little affected, and their 
action is more fleeting than is the case with the halogen compounds. 

Substitution of hydrogen by hydroxyl increases the tendency to 
convulsions; this is due to action on the spinal cord. 

Amidobenzene produces symptoms resembling those caused by 
ammonia, consisting in a tendency to produce violent spasm and 
great paralysis of muscle and nerve. It differs from ammonia in the 
fact that the convulsions never assume the form of true tetanus. 

Nitrobenzene causes lethargy, with increasing tremor or move- 
ment, and early abolition of reflex action. 

The general action of these compounds on reflex time is to 
lengthen it, but a primary shortening was frequently observed in the 
case of chlorobenzene, slightly also in that of methylbenzene, di- 
methylbenzene, and ethylbenzene. 

In producing muscular rigor, chlorobenzene is more powerfal than 
the bromo- and iodo-compounds, and is intermediate in effect between 
methylbenzene and dimethylbenzene. Of the methylbenzenes, the 
methyl- is the strongest, the dimethyl- next, and the trimethyl- 
weakest. Ethylbenzene is of nearly the same strength as methyl- 
benzene in this respect. 

In warm blooded animals (cats), respiration is early affected, there 
being a primary acceleration followed by slowing. The heart stops 
before respiration in poisoning by benzene and its haloid compounds, 
by ethylbenzene, amidobenzene, and nitrobenzene, whilst respiration 
ceases first in poisoning by the methylbenzenes and hydroxy- 
b>2nzenes. 

The tirst effect of the benzene compounds on the pulse and blood 
pressure ix a quickening and rise respectively; this is fullowed by a 
slowing and a fall. W. D. H. 


Action of Related Compounds on Animals. By W. Gisps and 
E. T. Rercnert (Amer. Chem. J., 13, 289—307; compare Abstr., 
1890, 280, 813, and 1018).—The Hydrazines——Phenylhydrazine 
hydrochloride depresses the cerebro-spinal centres, producing, in the 
frog, decreased sensibility and voluntary and reflex inactivity, merg- 
ing into unconsciousness and paralysis. Death results from respira- 
tory and cardiac failure, and the heart stops in diastole. In the dog, 
it acts at once on the heart, causing a preliminary quickening of pulse 
and lowering of blood pressure. The hemoglobin is changed into an 
abnormal form, the blood becoming almost black. The temperature 
falls 1—2°. The respiration is at first quickened and then slowed, 
either by the action of the drug on the respiratory centres, or by the 
deticient oxygenation of the blood. The action of ortho- and para- 
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tolylhydrazine hydrochloride is similar, but less pronounced. The 
fatal dose, when injected into the jugular vein of the dog, is 0°12 gram 
of phenylhydrazine hydrochloride, or 0°2 gram of orthotolylhydrazine 
hydrochloride, per kilo. of body weight. 

Tolnylenediamine produces in the frog general muscular depres- 
sion, but does not appreciably affect the sensory and motor nerves. 
The heart stops in diastole. Administered to the dog, it causes mus- 
cular depression, lowering of temperature, salivation, darkening of the 
blood, and diminution of the rate of respiration. The heart stops in 
diastole, and the stomach and intestines are found to be congested 
after death. Small doses of 0°8 gram per kilo . injected intravenously, 
increase the pulse rate, blood pressure, and respiration rate; the 
variation in the last is caused by direct action on the respiratory 
centres. The fatal dose for dogs is 0°2 gram per kilo. when injected 
subcutaneously ; much larger duses may, however, be injected intra- 
venously. 

Nitrophenols —Dinitrophenol injected into the jugular vein of the 
dog in small doses of 0'2 gram per kilo. causes a stimulation of the 
vagus, proportional to the amount injected, and a rise in pulse rate 
and blood pressure. With larger doses (0°17 gram per kilo.), the 
heart stops before respiration ceases, and the blood pressure falls just 
before death. The minimum fatal dose is 0°05 gram per kilo. injected. 
When given by the mouth, the respiration rate at first rises, but sub- 
sequently falls, the temperature rises 2—3°, and the pulse rate first 
diminishes and then increases. The drug seems to act directly on the 
motor portion of the spinal cord. Death results from respiratory 
failure when the poison is slowly absorbed through the stomach, from 
cardiac failure when it passes in maxs into the heart. Administered 
to the frog, dinitrophenol causes muscular depression, stops respira- 
tion, and discolours the blood, but the heart continues to beat for a 
long time after all other signs of life have disappeared. ‘T'rinitro- 
phenol injected into the jugular vein of the dog stimulates the 
pneumogastric nerve or centres to such a degree as to cause the im- 
mediate stoppage of the heart. If the pnenmogastric nerve is divided, 
death occurs from respiratory failure. The fatal dose is 0°06 gram 
per kilo. With the frog, the effect of progressively increasing doses 
is to stimulate a reflex activity, depress the heart, and stop the 
respiration. The fatal dose is 0°015 gram per kilo. 

Nitrobenzenes.—Nitrobenzene acts on the spinal cord, causing in 
the frog increxse in reflex activity, decrease in voluntary activity, and 
successive increase and decrease in pulse and respiration rates. The 
colour of the blond is changed to chocolate, the hemoglobin being 
converted into nitrite-hemoglobin. In the dog, when administered 
by the mouth, it produces salivation, unsteadiness of gait, rise of tem- 
perature and pulse rate, weakness, and unconsciousness; the respira- 
tion is quickened by a direct action on the respiratory centres. The 
auimal may recover if the dose does not exceed 0°75 gram per kilo. 
When injected into the jugular vein, in which case the fatal dose is 
0°15 gram per kilo., the blood pressure is diminished by the depression 
of the heart muscle and vaso-motor centres. The action of dinitro- 
benzene is similar, but more energetic. 
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Amides.—Formamide acts on the spinal cord, a duse of 0°3 gram 
per kilo. causing in the frog convulsions, paralysis, and death 
from failure of respiration. Injected into the jugular vein of 
the dog, it acts on the vaso-motor and respiratory centres, and on the 
cardiv-inhibitory centres in the medulla oblongata, causing the blood 
pressure to fluctuate below and above the normal, checking the 
respiration, and slowing the pulse. Successive doses, amounting to 
1-5 grams per kilo., permanently lower the blood pressure, and cause 
death from respiratury paralysis. Small doses (0°5 gram per kilo.) 
of acetamide introduced into the frog cause general relaxation and 
check the respiration; fatal doses (2 grams per kilo.) in addition 
increase the reflex activity and produce convulsions of spinal origin. 
When injected into the dog, the blood pressure is raised, and the rate 
of respiration is increased, whilst the pulse rate is diminished by the 
action of the cardio-inhibitory centres. Large doses (up to 5 grams 
per kilo.) may be injected with immunity, but these, after a time, 
cause extreme drowsiness and sleep. Propionamide introduced into 
the frog in doses of 0°5 gram per kilo. diminishes voluntary activity, 
and causes tetanic convulsions of spinal origin, followed by death. 
In the dog the effect is small ; doses of 0°25 gram per kilo. strengthen 
the beat of the heart, lower the blood pressure, and act on the cardio- 
inhibitory centres, checking the pulse. Benzamide diminishes sensi- 
bility and reflex and voluntary activity in the frog. The fatal dose is 
1‘U gram per kilo. Administered to the dog, it produces the additional 
effects of staggering, salivation, lowered temperature (1—3°), quick- 
ened respiration, and lessened pulse rate. Death results from failure 
of respiration. Injected into the jugular vein, it causes a rapid fall 
and rise in the blood pressure, but atter repeated doses the pressure 
does not recover, and the heart is paralysed. The heart beat is 
lessened in force, the pulse becomes more frequent, and the respira- 
tion fails ; at the same time, the pupils become dilated and sensibility 
is destroyed. ‘The fatal douse is 0°5 gram per kilo. Oxamide, thio- 
carbamide, and pyromucamide have no appreciable effect oa the 
dog. 

Anilides.—Formanilide in the frog causes loss of sensibility and 
reflex and voluntary activity, muscular tremblings, convulsions of 
spinal origin, paralysis, and death. Administered to the dog by the 
mouth or subcutanevusly in doses of 0'4 gram per kilo., it acts on the 
respiratory centres, quickening the respiration; on the cardiv- 
inhibitory centres and heart, successively raising and lowering the 
pulse rate; and on the vuso-motor centres, lowering the blood pres- 
sure; it lowers the temperature, increases reflex activity, and pro- 
duces feebleness and cuma, and death from respiratury failure. 
Acetanilide given to the dog causes vomiting, weakness, lowering of 
temperature, quickening of pulse, darkening of blood due to formation 
of methemoglobin, and cessation of respiration. When injected into 
the circulation, it acts on the heart, reaucing the blood pressure and 
successively quickening aud slowing the puise. The rate of respira- 
tion at first imcreases, but ultimately diminishes and fails, causing 
death. The fatal dose is 03 gram per kilo. Benzanilide injected 
into the jugular vein of the deg at first increases the blcod pressure, 
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but after the administration of several doses diminishes it. It also 
quickens the respiration and lowers the temperature. It is probable 
that the action of the drug is due to mechanical clogging of the 
capillaries of the nerve centres by the deposition of fine crystals, since 
enormous doses may be taken into the stomach without any appreci- 
able effect. Jn. W. 


Tuberculin. By W. Hunter (Brit. Med. J., ii, 1891, 169—176). 
—Koch’s tuberculin was subjected to approximate analysis with the 
following results. In order of importance and amount the substances 
present are :-— 

(1.) Albumoses: chiefly proto-albumose and deutero-albumose, 
along with hetero-albumose, and occasionally a trace of dysalbumose. 
(2.) Alkaloidal substances, two of which can be obtained in the form 
of platinochlorides. (3.) Extractives, small in quantity and of un- 
recognised nature. (4.) Mucin. (5.) Inorganic salts. (6.) Glycerol 
and colouring matter. Serum albumin, globulin, and peptone are 
absent. 

With regard to its action the following conclusions are drawn :— 

1. Tuberculin owes its activity to at least three, and probably more, 
different substances. 

2. Its remedial and inflammatory actions. are connected with the 
presence of certain of its albumoses, whilst its fever producing pro- 
perties are chiefly associated with substances of a non-albuminous 
niture. 

3. The albumoses are not lost by dialysis; the latter are. It is 
thus possible to remove the substances which produce fever, while 
retaining those which are beneficial in their action. The fever is thus 
not essential to its remedial .action, and the same may probably be 
said for the inflammation, although, under certain conditions, inflam- 
mation appears to be beneficial. 

4. The remedial action consists in shrinking of the tuberculous 
tissues, and increased scaling, due to deep local congestious. 

5. The remedial substance resists high temperatures. Its action 
is, however, lessened by a dry heat of 70°. Its properties are 
materially altered by changes occurring during its purification by 
dialysis, and thus its preparation is attended with difficulty. 

6. The remedial substance and the other albumoses present are 
stated to belong to the class of “ proteins,” that is, albuminous sub- 
stances derived from the protoplasm of the bacilli themselves, and 
not merely formed by the action of these bacilli on the surrounding 
tissues. 

Various modifications of tuberculin were prepared, and lettered as 
follows :— 

Modification A contains the total precipitate thrown down by 
absolute alcohol; it thus contains chiefly albumoses. 

Modification C contains all the constituents of tuberculin not present 
in A. 

Modification B contains the whole of the albumoses precipitated by 
the use of ammonium sulphate, the salt being subsequently removed 
by dialysis. 
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Modification CB was prepared from C, and contains the small 
amount of albumose which was not thrown down by the first pre- 
cipitation with absolute alcohol. Salts were got rid of by dialysis. 
Koch is in error when he states that the remedial substance in tuber- 
culin is easily diffusible. This modification is apparently the most 
satisfactory obtained, as it produces distinct local improvement, un- 
attended with fever, and very little inflammatory action. 

These modifications have been chiefly tested on cases of lupus. 


Further details respecting their therapeutic value are promised. 
W. D. H. 


Chemistry of Vegetable Physiology and Agriculture. 


New Fermentation of Starch. By Sciavo and Gosio (Bied. 
Centr., 20, 419; fron Arch. ital. Biol., 14).—Starch paste which had 
been kept for fonr months and had decomposed acquired an agree- 
able, fruity odour, due to the presence of alkyl butyrates, and subse- 
quently an odour of valeric acid was perceptible. This starch paste was 
found to have the power of inducing the same change in other starch 
paste. The cause of this change is a bacillus (Bacillus suaveolens), 
which was isolated. The bacillas has no pathogenic properties, 
will develop on all the usaal nutritive solutions, and presents a cha- 
racteristic appearance in plate cultures; it does not liquefy gelatin. 
In order to develop spores, the bacillus requires air and a tempera- 
ture of 22—29°, and a nutritive substance as neutral as possible. 
Acid is then produced to a certain limit (corresponding with 0°0676 
per cent. of potash), when no more is formed. A trace of nitrogen 
is necessary for the nourishment of the bacillus. In milk, broth, hay 
extract, and aqueous extracts of straw and beetroot, the bacillus pro- 
duces the same odour. It converts starch gradually into dextrin and 
glucose with formation of alcohol, aldehyde, formic, acetic, and 
butyric acids, together with ethereal substances of an agreeable 


odvur. N. H. M. 


Fat and Ethereal Oil of Sabadilla Seeds. By E. Opitz 
(Arch. Pharm., 229, 265—289).—The seeds, when extracted with 
light petroleum, yield a fat which is obtained on distillation of the 
extract in a vacuum as a greenish-brown liquid, easily soluble in 
alcohol, ether, and benzene ; sp. gr. 0°953. It is neutral to test-papex, 
and is approximately composed of oleic acid 50 per cent., palmitic 
acid 36:3, cholester 1 4°12, and glycerol 9:55 per cent. The fat, dis- 
tilled in a current of steam, yields a small quantity of an ethereal oil, 
containing ethyl and methyl salts of veratric and hydroxymyristic acids, 
aldehydes of the lower fatty acids, and high-boiling polyterpenes. 
The volatile fatty acid described by Pelletier and Caventou could not 
be detected. 4. F. 
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Fats of Amanita pantherina and Boletus luridus. By E. Oprrz 
(Arch. Pharm., 229, 290—292).—These fungi yield a considerable 
amount of fatty oil when extracted with ether. After a short time 
the oil deposits phytosterol crystals ; when freed from these, the fatty 
material has a thick, oily consistence and a dark-brown colour. Half 
of the mass consists of free fatty acids. Both fats contained oleic 
and palmitic acids, glycerol, and phytosterol. J. £. 


Proteids of the Oat-kernel. By T. B. Ossorne (Amer. Chem. J., 
13, 327—347).—By concentrating the hot alcoholic extract of freshly- 
ground oats and treating the residue with alcohol and ether, several 
fractional precipitates were thrown down containing from 6 to 13-92 
per cent. of nitrogen. These fractions, on further treatment, yielded 
four portions of a coagulated proteid having the mean composition 
C, 52°96; H, 69; N, 164; O, 23°74. 

A proteid soluble in alcobol was of practically identical composition 
and contained 2°25 per cent. of sulphur. 

The alcoholic extract from oats which had been previously extracted 
with water yielded an uncoagulated proteid containing C, 53°64; 
H, 6°88; N, 15°70; S, 1°75. 

When 10 per cent. sodiam chloride solution was substituted for the 
water, two portions of uncoagulated proteid were obtained of the com- 
position C, 53°97; H, 6°97; N, 15°66; S, 1°80; O, 21°60. 

When the water and salt solution were applied in succession, the 
uncoagulated proteid extracted by alcohol coutained C, 53°63; H, 
716; N, 15°83; S, 1°74; O, 21°64. 

Two distinct proteids can thus be obtained from oats (compare 
Kreusler, J. pr. Chem., 107, 17). That extracted from untreated 
cats readily coagulates and becomes insoluble in alcohol, and when 
wet with absolute alcoho] does not absorb moisture from the air; 
whilst that obtained from oats after treatment with water or salt 
solution has no tendency to coagulate, is freely soluble in cold alcohol 
of 0°9 sp. gr., and when wet with absolute alcohol absorbs moisture 
from the air and becomes gummy. Both substances, wher washed 
with absolute alcohol and dried, are light yellowish powders, soluble 
in dilute avids and alkalis and reprecipitated on neutralising their 
solutions. Jn. W. 


Development of Wheat, and Formation of Starch in the 
Grain. By Hésert (Ann. Agron., 17, 97—115).—The author has 
- studied the development of the wheat plant in the light of the recent 
knowledge obtained as to the composition of straw. Dehérain has 
shown that much of the undetermined matter in the ordinary analysis 
of straw consist of vasculose; Wheeler and Tollens, that the sacchari- 
fiable substance present in straw is not starch but straw gum, 
analogous to wood gum, giving by treatment with acids a reducing 
sugar called xylose; and the author (Ann. Agron., 16, 358) has 
based on these discoveries a new method for the analysis of straw. 

The following table shows the composition of Bordeaux wheat 
grown at Grignon in 1890, at the different times of sampling :— 
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July 2. 


Composition of dry matter. May 13.| June 8. 
| Stems. | Heads. 


— 


Ash. 14°95 . 9° 5°93 
Nitrogenous matter (N x x 6: 25) . 21 ‘66 9°81 | 9°85 
Fat and chlorophvll .. ‘ 3°50 14 | : 2°61 
Substances soluble in water (ash 
deducted) — 
Reducing sugars 6°56 ‘99 | 2°89 1°92 
Non-reducing sugars........ 5°01 : 3°64 2°57 
Gums, tannins, &c. ........} none 8°53 4°57 
DEE hadncctccccscccesecce! Mae 26°32 ; 22°93 
Vasculose . 9°03 13°07 | 13°23 
Straw gum (reckoned « as s xylose) .. 18°28 | 26° 30°51 | 30°50 
BERNE: 6. cc.cnnc ce cdcccecccneoce — = 6°22 


99°16 | 102°15 | 101°46 | 100°33 
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The ears of grain had by July 16 lost so much by attacks of birds 
that no analysis was made. The kilograms per hectare of the various 
ingredients contained in the plant at the different dates are given in 
the next table. 


Juiy 16. 
Stems. 


Stems. 


Ash. oe ‘ 7 5 573 
Nitrogenous substances : 5 328 
Fat and chlorophyll.... 119 
Reducing sugars ....... 36 179 
Non-reducing sugars.... 225 
Gums, tannins, &c..... 528 
Cellulose..... ° 1628 
Vasculose ......e+ee0- 808 
Straw gum = xylose ... 2 1887 
Starch... ..cesececesees — 


These results throw some light on the source of the starch in the 
grain. The straw gum, really contained in the stems instead of the 
starch or amylaceous substance formerly supposed to accumulate there 
ready for transportation to the grain, does not appear to be the source. 
It increases in the straw regularly up to the end of maturation, form- 
ing 25—35 per cent. of ripe straw, is insoluble in water, difficultly 
attacked by acids, and requires a long time for transformation into 
xylose. 

"To throw more light on the point, analyses were made of different 
samples of grain (from another district) at different periods of ripen- 
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ing, viz., July 15 and 23; the detailed analyses are given inihe paper. 
At the earlier period the grain contains abont 10 per cent. of reducing 
sugar. A solution of this sugar heated with phenylhydrazine acetate 
gave an osazone melting about 210°, which nearly corresponds with 
the melting point of phenylylucosazone ; the sugar should be glucose 
or levulose, probably glucose. The non-redrcing soluble carbo- 
hydrate in the grain on July 15 gives the reactions of a dextrin; a 
search for saccharose gave a negative result. The non-reducing sub- 
stance in the young stems appears to be dextrin also, so there is reason 
for supposing that the glucose and dextrin of the early grain are 
hoth simply transported from thestems. In the ripe grain no glucose 
is found, and it is, in all probability, one of the substances trans- 
formed into starch. It is certain that the starch is not formed early 
in the life of the plant and then transported, and it is equally certain 
that it is not formed by chlorophyll action during the maturation, for 
at that period the leaves are yellow and withered. 

As to the nitrogenous matters, the author’s results confirm those 
of Pierre, which showed an accumulation in the stratv and subsequent 
migration into the grain. J. M. H. M. 


Formation of Phlobaphenes. By A. Tscutrca (Chem. Centr,, 
1891, i, 583; from Schweiz. Wochenschr. Pharm., 29, 62—64).—With 
few exceptions, the tannins are found dissolved in the cell sap and 
are oxidised either directly or, in the event of their being present in 
the form of glucosides, after resolution into their constituents, to red- 
brown phlobapheues. To this class of compounds belong quina red, 
tormentilla red, filix red, ratanlica red, illicium red, nelken red, cinna- 
mon red, kino red, catechu red, &c. The tannins of the oak and 
sumach (Rhus coriaria) as well as the majority of the pathological 
tannins are either not oxidised at all or but very slowly, and phloba- 
phenes are not formed: The formation of filix red takes place very 
slowly, whilst that of quina red is very rapid, and in the case of the 
tannin in Cinchma succirubra the author has observed the change 
take place at the end of 15 seconds. The behaviour of the tannins 
when subjected to heat varies greatly, some being very stable whilst 
others are equally sensitive. In the case of tea, if the leaves are 
allowed to ferment and are then dried, the phlobaphene is formed 
and the product is black tea, whilst if the leaves are heated directly 
after gathering, the tannin is destroyed and the phlobaphene is not 
formed, the product being green. J. W. L. 


Changes occurring during Ensilage. By O. Kettner, Y. 
Kozart and Y. Morr (Landw. Versuchs-Stat., 39, 105—114).—In con- 
tinuation of former researches, the authors have further examined the 
changes which occur in the nitrogenous portion of fodders in silage. 
It appears that when air is excluded the chemical changes do not 
result in a loss of nitrogen, and when such silage is dried as for 
analysis, ammonia is lost by dissociation of its organic salts; as much 
as 23°3 per cent. of the total nitrogen may thus be lost (buckwheat). 
When nitrates are present (0°21 per cent. nitrogen in turnip leaves), 
as much as 10:3 per cent. of the total nitrogen may be lost ; this 
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corresponds with a quantity more than that which is contained in the 
fodder as nitrate ; consequently it appears that under these conditions 
other nitrogenous matters are destroyed. but hitherto no explanation 
can be found for this condition of affairs. Drying silage before 
estimating its digestibility is not advisable ; the proteids of rye grass, 
buckwheat, &c., become less digestible after ensiling. E. W. P. 


Analytical Chemistry. 


Burette-float for Opaque Liquids. By H. Rey (Ber., 24, 2098). 
—For opaque liquids, the author recommends the employment of a 
float with two bulbs, so weighted that the upper and smaller one, 
which bears the usual horizontal mark, is above the surface of the 
liquid. The readmgs may then be obtained with as great accuracy as 
in the case of transparent liquids. H. G. C. 


Estimation of Free Hydrochloric Acid in the presence of 
Acid Phosphates by means of Calcium Carbouate. By C. 
Friepuem and H. Leo (Pfliiger’s Archiv, 48, 614—624).—In a fluid 
such as the contents of the stomach, where free hydrochloric acid and 
acid phosphates may occur, the acidity may be estimated in the 
following way :—Free hydrochloric acid is neutralised by shaking the 
mixture with powdered calcium carbonate in the cold, carbonic 
anhydride being given off. The acidity of acid phosphates is not 
altered by this procedure. If the solution is titrated before and after 
treatment with calcium carbonate, the amount both of the free acid and 
of the acid phosphates is obtained. This method, previously published 
(Leo, Centr. Med. Wiss., 1889, No. 26), has been criticised by various 
observers (Hoffmann, Wagner), and the present paper is chiefly con- 
cerned in answering these criticisms. . D. H. 


Detection of Chlorine and of Chlorides in presence of 
Bromides and Iodides. By G. Denicis (Bull. Soc. Chim. [3], 5, 
66).—In addition to an aqueous solution of aniline for the detection 
of chlorine as described in a previous communication (this vol., p. 495), 
the author recommends a solution of phenol (40 grams) and aniline 
(5 c.c.) in water (1 litre), which yields a beautiful blue coloration in 
presence of traces of hypochlorite, the reaction not being affected by 
the presence of traces of bromine. T. G. N. 


Detection and Estimation of Iodine in Urine. By A. F. 
Joutes (Zeit. anul. Chem., 30, 288—292).—After the internal or 
external use of iodine compounds, iodine appears in the urine. To 
detect it qualitatively, 10 c.c. of the urine should be mixed with an 
equal volume of concentrated hydrochloric acid, and 2 or 3 drops of 
weak chlorine water run down the side of the test tube. In presence 
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of iodine, at the surface of contact a brown ring is formed, 
which turns blue on adding starch paste. When compounds of the 
indigo series are produced by the action of the chlorine, they give a 
similar ring, but one of much less intensity and situated below and 
separate from the iodine ring. Should the brown ring fail to turn 
blue with starch, this is probably due to the use of too much chlor- 
ine, and a weaker chlorine water should be tried. The test is very 
sensitive ; 1/500 per cent. is about its lower limit. 

The method recommended for estimating the iodine is to char the 
dry residue of the urine, and precipitate the iodine, together with 
more or less of the chlorine, by silver nitrate. The amount of silver 
iodide in the weighed precipitate is then ascertained by fusing part 
of it in a current of chlorine, and calculating from the loss of weight 
due to the displacement of iodine by chlorine. M. J. S. 


Metaphenylenediamine as a Test for Active Oxygen. By P. 
Cazenguve (J. Pharm., 23, 542—544).—The reagent consists of a 
1 per cent. solution of the hydrochloride in 93°alcohol, to which 10 drops 
of ammonia is added. Contact with air, or the passage of a current 
of oxygen, only causes a slight bluish-green tint after some hours. 
Oxygen under a pressure of 300 atmospheres does not colour the 
reagent. On the contrary, when shaken up with platinum black, or 
animal charcoal, the liquid takes an indigo tint. All the blacks used 
for decolorising produce the same colour, and the tint varies with 
the decolorising power. Hydrogen peroxide gives an intense blue 
tint in the cold, whilst ozonised oxygen produces a reddish-brown 


coloration. The reagent thus indicates that the active oxygen in the 
latter case differs dynamically from the preceding cases. J. T. 


Belgian Method of Estimating the Soluble Phosphoric 
Acid of Superphosphates. By D. Crispo (Zeit. anal. Chem., 30, 
301—303).—It was formerly the practice to treat a weighed quantity 
of the phosphate with a large volume of water at once, and, after 
digestion with frequent shaking, to estimate the phosphoric acid in solu- 
tion. By this treatment, however, the phosphoric acid, the monocalcium 
phosphate, and the iron and aluminium sulphates attack the un- 
decomposed tricalcic phosphate, forming compounds which are not 
soluble in feebly acid water, and therefore escape estimation. Ata 
meeting of Belgian chemists held two years ago, the following 
process was therefore adopted as one resembling more closely that 
which goes on in the soil :—5 grams of the substance is rubbed dry 
in a mortar, and then treated with a small quantity of water. After 
thorough disintegration and subsidence, the solution is decanted 
through a filter into a half-litre flask. This treatment is repeated, 
the contents of the filter being each time allowed to drain through 
before refilling. Finally, the residue is rinsed upon the filter and 
thoroughly washed. Any turbidity produced in the filtrate by the 
admixture of the various washings is cleared by the addition of 
nitric acid, before filling up to the mark and estimating by the 
molybdate method. M. J. 8 
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Assay of Ferric Hypophosphite. By F. X. Morrx (Pharm. J. 
Trans., 21, 1177).—0°2 gram of finely-powdered ferric hypophosphite, 
1:0 gram of citric acid, and 25 c.c. of water are stirred together until 
the acid dissolves; then dilute ammonia is added gradually in order 
to decompose the hypophosphite, the ferric hydrate being largely dis- 
solved by the ammonium citrate. The mixture is frequently stirred 
for 10 minutes more, then 75 c.c. of a cold, saturated solution of 
mercuric chloride is added, and after that, hydrochloric acid, drop by 
drop, with constant stirring, until calomel begins to precipitate. The 
vessel is allowed to stand in the cold for half an hour, and for a 
further half hour in a water-bath at 100°. The weight of the 
mercurous chloride precipitated multiplied by 0-088934 gives the 
weight of the ferric hypophosphite. R. R. 


Bettendorf’s Arsenic Reaction. By H. Warnecke (Chem. 
Centr., 1891, i, 760—761; from Pharm. Zeit., 36, 167—168).—In 
place of the stannous chloride solution in hydrochloric acid, prepared 
according to the Pharm. Germ. III, the author prefers dissolving 
1 part of crystallised stannous chloride in 2 parts of strongly fuming, 
38—40 per cent., hydrochloric acid. 

1 c.c. or 1 gram of the substance to be tested is added to 5 c.c. of 
the tin solution, the reaction being observed for 15 minutes. Calcium 
phosphate and zinc oxide dissolve to a colourless solution ; 1 gram of 
bismuth subnitrate causes a pale-yellow coloration, whilst 1 c.c. of 
liq. ferri sesquichlorat. causes a weak, greenish coloration. In most 
cases, the substance under investigation is heated to boiling with the 
stannous chloride solution, but in the presence of bismuth subnitrate or 
ferric chloride, the coloration produced by these substances interferes 
with the arsenic reaction. J. W. L. 


Modification of Pettenkofer’s Method of Estimating Carb- 
onic Anhydride in Air. By A. Lesepinznrr (Zeit. anal. Chem., 
30, 267—279).—The modification consists essentially in protecting the 
baryta solution completely from contact with unpurified air, or with 
caoutchouc, at any stage of the work. The baryta store bottle and 
stopcock buretie are connected so as to form a closed system, into 
which only purified air can enter, and the baryta is measured into 
thin-walled tubes, of pipette form, previously filled with purified air, 
which are then sealed before the withdrawal of the burette jet. The 
air bottle is fitted with a hollow glass stopper, carrying two stopcock 
tubes. One of the baryta tubes (the total bulk of which must be 
ascertained) is placed in the dry air bottle before the latter is filled with 
the air to be analysed. After aspirating through the bottle (which 
holds 7 to 12 litres) about 200 litres of air, the stopcocks are closed 
and made air-tight with a mixture of paraffin and wax, the baryta 
tube is broken, the bottle shaken for half-an-hour, and then left for 
24 hours. It is then inverted and connected to a small subsidence 
bottle (filled with purified air), into which its contents are allowed to 
flow. The pipette for removing an aliquot portion is inserted through 
a glass tube, with rubber connector, passing through the caoutchouc 
stopper, and is then transferred to the titration bottle through a 
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similar tube. ‘The stopper of the titration bottle carries also the 
oxalic acid burette and a soda-lime tube. AJ] the apparatus is figured, 
and the various precautions minutely described. For the standard 
acid, Trommsdorf’s “‘ acidwm owxalicum purissimum” was crystallised 
seven times from hydrochloric acid, then from water, and air dried. 
But although dissolved in the proper proportion to correspond with 
1 milligram of CO, per c.c., its actual value was found by two inde- 
pendent methods to be only 0°9752 milligram. Phenolphthalein was 
used as indicator. Special experiments showed that the baryta solu- 
tion, whether in the store bottle or in the sealed tubes, underwent no 
alteration during a month. Blank experiments with purified air in- 
dicated 0°128 vol. in 10,000 of air. The estimations made up to the 
present time have only been for the purpose of testing the method. 
The results obtained in Odessa and its neighbourhood range from 
2°88 to 3°34 vols. per 10,000. M. J. S. 


Estimation of Carbonic Anhydride. By F. Tscnariowirz 
(Zeit. anal. Chem., 30, 279—282).—The following process is suitable 
for the estimation of small quantities of carbonates, The substance 
is decomposed by boiling it with dilute sulphuric acid in the flask A, 
and the carbonic anhydride evolved is absorbed by a measured quan- 
tity of potash solution in the vessel EF'G, which contains glass balls 
as large as peas. After filling the whole with purified air, there is 
measured into the bulb E 25 c.c. of potash solution of about 1°5 per 
cent., with enough boiled water to cover the glass ballsin G. By 
suction at a, whilst h is closed, a partial vacuum is produced, and 


sulphuric acid is then drawn into A from the stopcock funnel. When 
the absorption of the carbonic anhydride is complete, the balls are 
4r2 
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rinsed from HF and F into G with hot water, and, after adding excess 
of barium chloride (0°8 to 10 gram), closing, shaking, and leaving for 
two hours, the residual alkaline hydroxide is titrated in the vessel @ 
by means of oxalic acid with turmeric indicator. The strength of the 
original potash is ascertained by a similar titration, and the difference 
is the amount neutralised by the carbonic acid. Test analyses show 
results ranging from 1°4 per cent. deficiency to 0°9 per cent. excess. 
M. J. S. 

Estimation of Lithium in Mineral Waters. By E. Watrer 
(Chem. Centr., 1891, i, 641; J. Amer. Chem. Soc., 12, 214—223).—The 
author has experimented with the methods of Meyer, Gooch, and 
Carnot for the estimation of lithium. 

In converting the alkalis into chlorides, it is to be noted that the 
barium precipitate (sulphate and carbonate) carries down appreciable 
quantities of the alkalis, especially lithium, and in order to avoid 
error the washing must be very thorough, and the barium carbonate 
should be dissolved and reprecipitated. The liability of lithium 
chloride to dissociate must also be remembered. In applying Meyer’s 
phosphate method, the chlorides are dissolved in a small and known 
volume of water, precipitated with excess of disodium phosphate and 
sodium hydroxide, evaporated to dryness, redissolved in water, an 
equal volume of concentrated ammonia added, allowed 12 hours to 

recipitate, and washed with dilute ammonia. Gooch’s amyl alcohol 
method (Abstr., 1887, 528) gives the best results, provided the quan- 
tity of chlorides does not amount to more than 0°2 gram. Carnot’s 
fluoride method includes a serious error, the solubility of lithium 
fluoride being 0°004 gram in 7 c.c. of the ammonia and ammonium 
fluoride, which is used for washing the precipitate. This washing 
liquid must be freshly prepared, and any silicon fluoride, which may 
precipitate, carefully filtered off. J. We L. 


Estimation of Small Quantities of Silver in Lead Flux. By 
G. Hepre (Chem. Centr., 1891, i, 470; from Chem. tech. Centralanz., 
9, 11).—The author recommends the following method. From 
150—200 grams of the finely powdered lead flux is treated at a gentle 
heat with a saturated solution of lead acetate. The greater part of 
the lead oxide dissolves, forming basic acetate, the silver remaining 
undissolved. After allowing to settle, the clear supernatant liquid is 
decanted, and the residue again treated with lead acetate. The 
portion remaining insoluble is treated with acetic acid, the solution 
concentrated, and the silver dissolved out with nitric acid and esti- 
mated in the usual manner. A small quantity of copper is almost 
always present, and frequently a little bismuth. J. W. L. 


Separation of Mercuric Sulphide from Sulphides of the 
Arsenic and Copper Groups. By K. Potsrorrr and K. BiiLow 
(Arch. Pharm., 229, 292—309).—On digesting a mixture of mercury, 
lead, silver, bismuth, copper, arsenic, and antimony sulphides with a 
mixture of equal volumes of potassium sulphide and potassium hydr- 
oxide solutions, the sulphides of lead, silver, bismuth, and copper 
are perfectly insoluble, whilst the sulphides of mercury, arsenic, and 
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antimony are dissolved completely. From this solution the mercury 
sulphide can be quantitatively separated by warming with ammonium 
chloride. In the presence of cadmium or tin, the above method is in- 
applicable. It is convenient to employ a 15 per cent. solution of 
hydroxide ; the sulphide solution is prepared by saturating a measured 
volume of this solution with hydrogen sulphide, and then adding an 
equal volume of the hydroxide. The numerical results quoted a 
the method to be very exact. 


Manganese Ammonium Ferrocyanide. By L. Biym (Zeit. 
anal. Chem., 30, 282—285).—On adding potassium ferrocyanide to 
an ammoniacal solution of a manganous salt in presence of ammonium 
chloride, the precipitate has the constant composition 


Mn(NH,).Fe(CN)s. 


Consequently, 1 c.c. of a solution containing 38°487 grams of crystal- 
lised potassium ferrocyanide in a litre will precipitate 0°005 gram of 
manganese. The precipitate is not soluble in acetic acid. 
M. J. S. 

Volumetric Estimation of Manganese. By L. Buium (Zeit. 
anal. Chem., 30, 284—288).—Based upon the facts stated in the fore- 
going abstract, a method can be founded for the titration of man- 
ganese in presence of iron, strictly analogous to that of Donath and 
Hattensauer for zinc (this vol., p. 113; also Abstr., 1887, 183). The 
manganese solution is mixed with a little ferric chloride, and a large 
excess of ammonium chloride, tartaric acid, and ammonia, heated to 
boiling, and titrated with a ferrocyanide solution, the end of the 
precipitation being shown by bringing a drop in contact with acetic acid 
on a porcelain plate, when any excess of ferrocyanide produces a blue 
colour. In coloured solutions, especially such as from the presence of 
much iron have a strong yellow colour, the indication is by no means 
sharp. The process is therefore unsuitable for manganiferous iron, 
but manganese ores generally give a solution which is sufficiently 
colourless. The presence of zinc, or of ferrous iron, would cause the 
results to come out too high. The latter may be peroxidised by 
nitric acid, and the former is rarely present in manganese ores in 
noteworthy quantity. The ferrocyanide solution must be standardised 
with known quantities of manganese, since the commercial salt fre- 
quently contains sodium, and therefore precipitates more manganese 
than would be calculated from the equation. M. J. S. 


Separation of Ferric Oxide from Alumina. By F. Brisrtzin 
and R. Lurner (Chem. Centr., 1891, i, 809—810; from Bull. Acad. St. 
Pétersbourg, 13, 149—158).—The authors take advantage of the 
insolubility of basic ferric nitrate in solutions of salts, especially 
ammonium sulphate, and of the solubility of basic aluminium nitrate 
in such solutions. 

If neutral aluminium nitrate be heated on the water-bath until it 
ceases to lose weight, water and nitric acid are lost, and the basic 
nitrate, 2A1,0;,3N,0;,2H,0, is formed. This nitrate is readily soluble 
in water, is not decomposed by heating to boiling, and is not precipi- 
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tated by ammonium sulphate. If the aqueous solution be boiled with 
ammonium sulphate, a precipitate is formed which redissolves, in 
part, on cooling, and is free from sulphuric acid. If a solution of 
normal aluminium nitrate be evaporated to dryness on the water-bath 
with some ammonium nitrate, the formation of the basic nitrate is not 
interfered with. 

Normal ferric nitrate, if heated on the water-bath, loses water and 
nitric acid with formation of several basic nitrates of varying com- 
position. They vary in colour from yellow to red and brown, and 
partly dissolve in water to a muddy, dark-red liquid. The solution 
proceeds more rapidly in hot than in cold water, but the solution is 
muddier, and passes through a filter still muddy, the solution not 
becoming clear even if left for several weeks. The iron is present 
in the colloidal state, and is precipitated by the addition of a few 
drops of ammonium, sodium, or copper sulphate. Water dissolves the 
precipitate somewhat, but it is quite insoluble in solutions of salts. 
It is readily soluble in hydrochloric acid, less soluble in nitric acid, 
and still less in sulphuric acid. By evaporating normal ferric nitrate 
with ammonium nitrate, similar basic nitrates are obtained. 

For the separation of the two oxides, the solution in nitric acid is 
evaporated to dryness and heated on the water-bath until acid ceases 
to be evolved. The residue is treated with hot water, broken up 
carefully, and boiled for 10 minutes. After cooling, 2—3 c.c. of 
10 per cent. ammonium sulphate solution is added, the precipitate 
allowed to settle, and then filtered. The filtration proceeds slowly 
through paper, and a layer of fine asbestos on a platinum cone will be 
found better. The precipitate is washed with cold, and finally with 
hot, ammonium sulphate solution. The first portions of the filtrate 
are frequently not quite clear, and it is recommended to pass this 
through the filter a second time. A little alumina is frequently pre- 
cipitated with the ferric nitrate, but this may be entirely separated 
by dissolving the latter in dilute nitric acid and reprecipitating the 
basic ferric nitrate. The results obtained are satisfactory. 

J. W. L. 

Decomposition of Chrome Iron Ore by Means of the Electric 
Current. By E. F. Smirn (Ber., 24, 2182—2185).—The chromium 
in chrome iron ore can be rapidly and accurately estimated by the 
following process, which is based on the fact that when an electric 
current is passed through a fused mixture of potash and chrome 
iron ore, the chromic oxide is completely converted into potassium 
chromate. 

Caustic potash (30—40 grams) is melted in a nickel crucible placed 
on a thick copper-wire ring, which is connected with the anode of a 
battery; the finely divided mineral (0°1—0'5 gram) is carefully 
added, and then a platinum rod, connected with the cathode of the 
battery,-is introduced into the fused mass through a hole in a watch- 
glass, placed over the crucible. A current of not more than 1 ampére 
is then passed for at least 30—40 minutes, but before finally breaking 
the current, it is reversed for a short time, in order to bring about 
the oxidation of particles of the mineral which are enclosed in the 
iron deposited on the cathode. The contents of the crucible are then 
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digested with water, the solution filtered, the residue washed well 
with boiling water, and the chromium, which is present in the filtered 
solution as potassium chromate, estimated either gravimetrically or 
volumetrically by the usual methods; the portion insoluble in water 
should be completely soluble in warm hydrochloric acid, otherwise 
the mineral has not been completely decomposed. 

Quantitative experiments gave concordant results, which agreed 
with those obtained by Dittmar’s and by Genth’s method for the 
analysis of chrome iron ore. F. 8. K. 


Detection and Estimation of Titanium. By A. Norges (Chem. 
Centr., 1891, i, 812; from J. anal. Chem., 5, 39).—0°1 gram of the 
finely pulverised mineral is fused with 0°2 gram of sodium fluoride 
and 3 grams of sodium hydrogen sulphate; the flux is treated with 
15—20 c.c. of water, filtered, and washed, so that the total volume of 
liquid does not exceed 30 c.c. The titanium is then determined 
colorimetrically by comparing the coloration produced by hydrogen 
dioxide with that obtained with a solution containing a known 
amount of titanium. The presence of iron interferes somewhat with 
the determination. The difficulty may be obviated by adding to the 
standard solution of titanium as much ferric sulphate as will produce 
the same coloration as the iron in the solution under examination. 
The strength of coloration produced by the hydrogen peroxide with 
the titanium may now be measured. If the test is only to be a quali- 
tative one, the solution is divided into two parts and hydrogen dioxide 
added to one, the yellow colour produced by any titanium being then 
readily detected. J. W. L. 


Solubility of Thallium Iodide and Estimation of Thallium. 
By J. H. Lone (Zeit. anal. Chem., 30, 342—344; from J. anal. 
Chem., 2, 243).—One part of thallium iodide requires for solution 
17,000 parts of water at 20°, but when the salt is simply washed with 
water on a filter, somewhat more water is required. Of 90 per cent. 
alcohol, 260,000 parts are required: when washing with alcohol on a 
filter, 1 part dissolved in 500,000. With 50 per cent. alcohol, 1 part 
dissolved in 37,000 parts on digestion; in 51,000 on washing. In 
ammonia, whether of 6°5 per cent. or of 2°5 per cent., the same 
solubility of 1 in 13,000 was found. Ammonia of 1°25 per cent. gave 
the same solubility as water. In a 10 per cent. solution of potassium 
iodide, thallium iodide seems quite insoluble, and, even in a weaker 
solution the solubility is very small. The process recommended for 
estimation is as follows:—A small excess of potassium iodide is added 
to the warm concentrated solution of the thallium salt. After 
complete cooling, the thallium iodide is filtered off by a Gooch filter, 
washed with 50 per cent. alcohol, and weighed after drying. A cor- 
rection may be made for the amount dissolved by the alcohol. 

M. J. S. 

Separation and Estimation of Antimony. By J. Turse 
(Annalen, 263, 361—376).—The method of separating tin and 
antimony, based on the precipitation of the latter from the solution of 
the chlovides with metallic iron, is not an exact process; in washing 


1296 ABSTRACTS OF CHEMICAL PAPERS. 


the precipitated metal, even when the water has been previously 
boiled, a considerable quantity of antimony passes into solution ; the 
metal also undergoes oxidation to such an extent that, in spite of the 
loss experienced in washing, the results sometimes come out tvo 
high. 

Sabine pentasulphide, obtained by precipitating an antimony 
solution with hydrogen sulphide, and then washing with carbon 
bisulphide in the usual way, 1s invariably impure ; when antimony is 
estimated as pentasulphide, the results obtained are too low. 

The author has made a number of experiments, the details of which 
are given, in order to determine the magnitude of the errors in the 
two methods of estimating antimony just referred to. F. S. K. 


Electrolytic Separations. By E. F. Siva and F. Muur (Ber., 
24, 2175—2181; compare Amer. Chem. J., 12, 252; and J. Frank. 
Inst., 129, 239; 131, 300).—Gold can be completely deposited from a 
solution of potassium aurocyanide by means of the electric current ; 
the deposition of palladium, on the other hand, from a solution con- 
taining excess of potassium cyanide, does not begin until a current 
of +35 ampére has been passed for 36 hours. This difference in 
behaviour can be made use of for the separation of the two metals ; 
employing dilute solutions and a current of suitable strength (0°4 to 
1 c.c. of electrolytic gas per minute), the complete separation of the 
gold requires from 12 to 14 hours, and the deposited metal is free 
from palladium. 

Gold can also be separated from platinum, copper, cobalt, nickel, 
and zine in a similar manner; but in the case of zinc, the current 
strength must be at least 2—3 c.c. of electrolytic gas per minute. 

The results of numerous experiments showed that the quantity of 
gold obtained in this way is, in the majority of cases, in excess of the 
theoretical, sometimes as much as 0°63 per cent. 

When a solution of silver and platinum in excess of potassium 
cyanide is electrolysed with a current strength equal to 1 c.c. of 
electrolytic gas per minute, the deposited silver is free from platinum ; 
mercury can be separated from platinum under the same conditions, 
employing a current equal to 0°2 c.c. of electrolytic gas per minute, 
but the separation of cadmium and platinum cannot be completely 
effected. F. 8. K. 


Action of Hydriodic Acid on Substances containing 
Sulphur. By R. Benepixt and M. Bawseraer (Monatsh., 12, 1—4). 
—Zeisel has previously observed (Abstr., 1886, 1079) that the 
method of estimating methoxyl by boiling the substance with hydr- 
iodic acid and determining, as silver iodide, the methyl iodide evolved 
is not available in the case of some compounds which contain sulphur, 
because the silver iodide is contaminated with sulphide, and, when 
an attempt is made to expel hydrogen sulphide, the weight of the 
silver iodide remaining falls below that required by theory. The 
authors have experimented with the object of ascertaining whether 
the presence of sulphur invariably interferes with the estimation of 
methoxyl by this method. In their investigations, they made use of 
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Benedikt and Griissner’s apparatus, the bulb of which was filled with 
a 10 per cent. solution of cadmium iodide and red’ phosphorus, 
whereby the hydrogen sulphide was almost entirely retained. The 
traces of silver sulphide sometimes contained in the precipitate were 
removed by gentle warming with dilute nitric acid. The following 
results were obtained :—(1) Potassium methyl sulphate, KMeSO, + 
4H,0, gave, on boiling with hydriodic acid, too little methyl iodide 
and a considerable separation of sulphur. When, to the hydriodic 
acid, a little red phosphorus was added, a loss of methyl iodide 
occurred, and this loss seemed to be due to the formation of mer- 
captan, a substance which, in the form of mercury mercaptide, was 
found to be unattacked when boiled with hydriodic acid of sp. gr. 
1:70. (2) Potassium sulphate was reduced by hydriodic acid to 
sulphur and hydrogen sulphide, and by hydrogen iodide and red 
phosphorus to sulphur. (3) Free sulphuric acid was acted on by 
hydriodic acid in precisely the same way as potassium sulphate. 
(4) Potassium paraphenolsulphonate gave rise to much sulphur and 
hydrogen sulphide, and was completely reduced to phenol. (5) The 
presence of substances containing sulphur, such as potassium 
sulphate, led to the production of too little methyl iodide when 
nitroeugenol was boiled with hydriodic acid and red phosphorus. 
G. T. M. 


Estimation of Uric Acid in Urine. By J. B. Haycnrarr (Brit. 
Med. .J., ii, 1891, 10; Proc. Roy. Soc. Edin., 18, 255—258; and Zeit. 
physiol. Chem., 15, 436—455).—The author’s method of estimating 


uric acid in urine (Brit. Med. J., ii, 1885) has been adversely criticised 
by Gossage (Abstr., 1889, 450) and Salkowski (ibid., 1250), and 
favourably noticed by Herrmann (Abstr., 1888, 1225) and Czapek 
(ibid.). Salkowski alleges that there is no constancy in the amount 
of silver in silver urate, and quotes twelve analyses which — 
this view. In the present contribution to the discussion, it is alleged 
that errors are present in Salkowski’s tables, which, when corrected, 
place his results in accord with those of Haycraft. What they prove 
is that, by his method, Salkowski finds about 14 milligrams less uric 
acid than by the silver process. The ratio between the silver and 
uric acid appears inconstant, because in weak urines a loss of 14 
milligrams will be comparatively heavy, whilst in stronger urines the 
loss will be less felt. This constant difference is due, in part, to im- 
perfections of Salkowski’s own method, but the mere existence of the 
constant difference is stated to prove the proposition that silver urate 
has a constant composition. This difference has been reduced to 


within the limits of manipulative error by Herrmann and Czapek. 
W. Dz. H. 


Estimation of Ash in Raw Sugar. By A. Srirr (Chem. Centr., 
1891, i, 445; from Oster.-ungar. Zeit. Ziick. Ind., 19, 484—489).— 
Having used von Grobert’s method of burning the ash of raw sugars 
and sugar liquors with the aid of oxalic acid, the author finds that 
the results obtained coincide with those obtained by burning the ash 
alone. He finds, however, that the proportion of oxalic acid required 
is, in most cases, very considerable, from twice the weight of tiie 
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sugar in the case of raw sugars to five times the weight of substance 
in the case of molasses. To use less oxalic acid by sprinkling some 
more upon parts of the ash which have not burnt perfectly has not 
proved, in the author’s hands, an altogether successful modification. 
J. W. L. 


Estimation of Sugars with Potasssium Cuprocarbonate 
Solution. By H. Osr (Ber., 24, 1634—1636; compare this vol., 
p. 125).—These determinations were conducted in a manner similar 
to those already published; the maltose solutions were boiled for 
10 minutes before collecting the cuprous oxide; as with other sugars, 
less attention to details is needed than is required by the use of 
Fehling’s solution. The following table embodies the results :— 


Maltose Maltose, Maltose Maltose, 
Copper. hydrate. anhydrous. Copper. hydrate. anhydrous. 


29°1 180 107 °7 102 °3 
31°9 185 110°8 105°3 
34°7 190 114°0 108 °3 
37°5 195 117°1 111°3 
39° 120°3 114°3 
123°5 117°3 
126 °7 120°3 
129-9 123-3 
133-1 126-4 
136 *4 129 °6 
1398 132° 
143 °2 136 
146 “7 139 °3 
150°2 142-6 
153 °7 146-0 
157 °3 149 °4 
161-0 152°9 
164°8 156°6 
168 °7 160°3 
172°7 164°1 
176°7 167-9 
180 °7 171°7 
184-9 175°7 
189 °5 180-0 
195-0 185 °2 


95° 
98 
101 
104° 
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The factor, Cu/maltose, employed in calculating the above table 
varies somewhat: it is 1°636 for 25 milligrams of maltose hydrate, 
1-676 for 75 milligrams, and 1°531 for 195 milligrams. J. B. T 


Estimation of Milk-sugar. By J. Kyowtzs and J. A. Wison 
{Ohem. News., 63, 191—192).—The authors have compared the esti- 
mation of milk-sugar in milk by optical methods with determinations 
made gravimetrically and volumetrically :—1l. By Fehling’s solution : 
Removing casein with acetic acid, precipitating in a neutral solution, 
and weighing as cupric oxide. 2. By running the diluted milk into 
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boiling Pavy-Fehling solution. 3. By treating the milk, after the 
removal of casein by acetic acid, as in method 2. One set of results 
obtained was as follows :— 


Method. 1. 2 8. Optical A. Optical B. 
Anhydrous sugar per cent. 463 471 478 5:03 4°92 


In optical method A, 70 c.c. of milk is treated with 5 c.c. of basic 
lead acetate, agitated, diluted to 100 c.c., and the observation taken 
at 60° in a 200 mm. tube. In method B, 50 c.c. of milk is treated 
with 24 c.c. of basic lead acetate and 1 c.c. of mercuric nitrate, agitated, 
diluted to 57 c.c., and the observation taken in a 220 mm. tube. In 
both cases, an instrument of the Laurent type was used, and the 
specific rotation of lactose for the D line was taken as 52°5. The 
Pavy-Fehling method is regarded as rapid and accurate, but the 
optical is preferred. When cane-sugar is present in the milk, the 
amount can be ascertained from the data obtained by noting both the 
optical activity and the reducing power. D. A. L. 


Asbestos Method of Milk Analysis. By F. T. Saurr (Chem. 
News, 63, 160—161).—Numerous comparative experiments made 
with the asbestos and other methods of examining milk have led the 
author to declare in favour of the former method. Milk is weighed 
into tubes containing asbestos fibre, previously dried in a steam cup- 
board, then placed in a steam cupboard, through which a strong 
current of air passes, for 12 or 16 hours,‘at a temperature between 
85°@and 90°, and subsequently cooled in a desiccator and weighed. 
The numbers obtained are 0°34 to 0°49 per cent. lower than those ob- 
tained in the ordinary platinum dish method; there is, moreover, no 
browning of the residue apparent in the esbestos treatment: reasons 
for these differences are suggested. Fat determinations by various 
methods did not differ much, but in some experiments slightly higher 
results were obtained by extracting in Soxhlet tubes and weighing 
the fat directly than in exhausting the solids in asbestos by means of 
Stutzer tubes, the increase being attributable to oxidation of the fat, 
inasmuch as in comparative exhaustions with Soxhlet and Stutzer 
tubes the latter not only yielded the higher results, but also proved 
more rapid. Numerous results of analyses are quoted to show that 
the asbestos method yields concordant numbers. D. A. L. 


Apparatus for the Estimation of the Fat in Milk. By E. 
Moutnari (Ber., 24, 2204—2209).—Of the numerous methods which 
have been proposed for estimating the fat in milk, the simplest 
and the quickest is that of Stokes (Abstr., 1890, 304) ; although 
many chemists have testified to the accuracy of Stockes’ method, it is 
nevertheless attended with several sources of error. The author 
describes a form of apparatus with which, it is claimed, the fat de- 
termination in a sample of milk can be accurately carried out by 
Stokes’ process in 30—35 minutes. 

This apparatus consists of a flask A, about 90 c.c. in capacity, 
which is provided with a removable glass cover, and a second flask B, 
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about 75 c.c. in capacity, to the neck of which is fused a glass cock 
pierced in three directions. The ground neck of the flask B can be 
fitted air-tight into that of A so that the whole apparatus is shaped 
something like a sand glass; one of the apertures in the glass cock 
on the flask B is connected with a capillary tube passing to the 
bottom of the flask B, and one with a capillary tube passing to the 
bottom of the flask A, whilst the third aperture serves to open 
communication between the air outside and the interior of either of 
the two flasks; the flask A and its cover are tared once for all. 

The analysis is carried out as follows :—The milk (10 c.c.) and 
concentrated hydrochloric acid (10 c.c.) are placed in the flask A, 
the mixture carefully heated to boiling, and the boiling continued for 
not longer than 14 minutes, the mixture being shaken from time to 
time ; after cooling in water, alcohol-free ether (25 c.c.) is added, the 
flask B is fitted on to the flask A with the cock closed, and the 
whole is shaken for a few minutes, the pressure inside and outside 
being equalised occasionally in the usual manner. The whole ap- 
paratus is then inverted and, after 5—6 minutes, the dark-brown acid 
liquid is drawn off into the flask B, and the cock is closed; the 
apparatus is now inverted again, the flask A containing the ethereal 
solution is disconnected, a fresh quantity of ether (10 c.c.) is intro- 
duced into the flask B, and the mixture well shaken. The acid 
liquid is finally drawn off, the ethereal solution in the flask B 
mixed with that in the flask A, the whole washed two or three 
times with a little water, the water being drawn off with the aid of 
the flask B, and the ether evaporated. The fat remaining in the 
flask A is finally heated at 107—110° for at least 10 minutes and 
twice shaken vigorously to aid the escape of water; after cooling in a 
desiccator, the flask is weighed until constant. The results agree very 
well with those obtained by Soxhlet’s process, the greatest difference 
being +0°08 per cent. when the milk is weighed and 0°04 per cent. 
when the milk is measured. 

The apparatus can also be employed in a large number of other 
qualitative and quantitative analytical processes. F. S. K. 


Estimation of Watenin Butter. By O. Henzoxp (Bied. Centr., 
20, 429; from Milchzeit., 20, 71—72).—20 grams of ignited and 
cooled (in desiccator) pumice is weighed in a flat dish with a glass 
rod, into which the butter (10—2 grams) is put. The butter is melted 
in a drying oven, stirred, and dried for two hours in a water oven. 
More prolonged drying is not advisable as the butter will increase in 
weight. The results of several analyses are given in the original 
paper, showing the method to be trustworthy. N. H. M. 


Detection of Margarin in Butter. By R. Lizé (Compt. rend., 
112, 813—815).—The attraction of strong syrup for the water con- 
tained in butters is utilised to produce practically the same effect as 
centrifugal separation. 1'5 c.c. of concentrated syrup is placed in a 
tube provided with a stopper, and having a mark indicating a volume 
of 10 c.c. The tube is heated in warm water, and butter is added 
gradually until the total volume of the contents of the tube is 10 c.c. 
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The tube is then agitated, tightly stoppered, attached to a strong 
piece of twine, and swung round rapidly for a short time. 

Pare butter separates into an upper layer of transparent fat, an, 
intermediate layer of milky emulsion, and a lower layer of syrup. 
Margarin, on the other hand, shows no clear layer of fat, and the 
whole remains as an emulsion, with the exception of the lower layer 
of syrup. This difference makes it possible to detect 15 per cent. of 
margarin. 

Further, butter containing margarin shows, to a greater or less 
extent, that tendency to remain in superfusion which characterises 
the fat of margarin, and if tubes of genuine and suspected butter 
are allowed to cool together, the rate of solidification affords a valuable 
indication as to purity. C. H. B. 


Examination of Butter and Fats. By J. Konic and F. Harr 
(Zeit. anal. Chem., 30, 292—300).—The amount of the volatile fatty 
acids in butter, as found by Reichert’s process, is not sufficiently 
constant to allow of the indirect estimation of butter-fat in margarin 
with any approach to accuracy. The amount of the soluble barium 
salts obtainable by saponifying the butter fat by barium hydroxide is 
far less variable, and at the same time exceeds enormously the pro- 
portion yielded by most of the other fats whose presence is at all 
likely. The process employed is as follows:—5 grams of the fat is 
dissolved in 60 c.c. of hot alcohol, 40 c.c. of hot baryta water (17°5 
grams of barium hydroxide per 100 ‘c.c.) is added, and the whole 
boiled for 3—34 hours with reflux condenser. When cold, water 
is added to 300 c.c., and after mixing and filtering, 250 c.c. is treated 
with carbonic anhydride until the alkaline reaction has disappeared. 
It is then evaporated to dryness, redissolved, made up to 250 c.c., and 
filtered. The barium in 200 c.c. of the filtrate is determined as 
sulphate, and the amount of barium oxide corresponding with 5 grams 
of the fat is called its ‘‘ Baryta number.” The following values were 
found for a variety of fats. 


Fat. 3 Fat. Baryta number. 


milligrams, 
Linseed oil... ......ee eee : Buttera@ ...... 238 °5 
Poppy Oil ... sss seeeeeee ; Db cesees 216 °9 
DE As oo 405s 606s bene . rey 221°5 
Rape-seed oil .... +++. 000s . 216 °4 
eae errr . 236 °0 
Earth-nut oil.... 2.22.20 2° 199 °6 


Cotton-seed oil..........- A — 35°8 
ns << 40 ue chbeuier 4 

Palm-kernel oil .......... 
Cocoa-nut oil .... 2.60.00. 
Cocoa butter ......eeeeee 


Mutton tallow .. 
BOGE kp 0c 0cc0ce 
Margarin a .... 


” 


a @ cove 


4°9 
17 ‘08 
21°6 
21°7 
22°8 
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Estimation of Turpentine in Paints and Varnishes. By H. 
J. Puinuirs (Chem. News, 63, 275).—Distillation in a current of coal 
gas is found to be efficient. A }--piece is fitted into the tubulure of 
a retort, the side tube being connected with the gas supply, whilst 
the other serves for the thermometer; a tube from the end of the 
retort passes through one hole in the stopper of a cooled tared 
receiver, whilst the other hole in the stopper carries a short piece of 
tubing, from which the coal gas escapes and is ignited; during the 
distillation, the supply is regulated to sustain a very small flame. In 
this way the whole of the turpentine is obtained, and, moreover, the 
residuary preducts are in a fit condition to be further examined. 

D. A. L. 

Examination of Chinese Tea. By P. Dvorxovircn (Ber., 24, 
1945—1955).—The author criticises the methods of Peligot, Mulder, 
and Zéller for the estimation of theine in tea, and, regarding them as 
unsatisfactory, has devised the following process, which is said to be 
both rapid and exact. Ten grams of the finely powdered tea is 
treated with three successive quantities of 200 c.c. of boiling water, 
five minutes being allowed for each digestion, and then boiled with 
two successive quantities of 200 c.c. of water, or more, if necessary, 
until the last extract is almost, if not quite, free from colour. The 
extracts are made up to a litre, and extracted thrice with light 
petroleum to remove oil, &c.; 600 c.c. of the washed solution is then 
shaken with 100 c.c. of baryta water containing 4 grams of baryta 
in solution, filtered, and 583 c.c. of the filtrate (corresponding with 
5 grams of tea) mixed with 100 c.c. of salt solution (20 grams of salt 
in 100 c.c. of water), and thrice extracted with chloroform. The 
extraction is best effected by shaking successive small quantities of 
the solution with chloroform, since nothing further can be extracted 
from the solution after the third shaking under these conditions, 
and not more than 400 grams of chloroform is required. After 
removal of the chloroform, by distillation to a small bulk and subse- 
quent evaporation in a small dish and drying at 100°, the theine is 
obtained in perfectly white needles. 

In the preparation of black tea the leaves are submitted to a 
fermentation, which has a most important influence on the quality of 
the product, and, as Geissler has shown, is carried on at the expense 
of the tannin. With the object of estimating not only the tannin 
but also the decomposition products formed from it during the fer- 
mentation, or, in other words, determining the extent of the fermenta- 
tion, the author has improved Lowenthal’s method of oxidation with 
potassium permanganate in the presence of indigo-carmine. The 
solutions required are the following :—(1.) Decinormal oxalic acid ; 
(2) a potassium permanganate solution of such a strength (approxi- 
mately 2°6 grams in the litre) that 130 grams are equivalent to 100 
grams of decinormal oxalic acid ; (3) dilute sulphuric acid containing 
200 grams of ordinary acid to a litre of water; (4) baryta-water 
containing 4 grams of baryta to 100 c.c. of water; and (5) an indigo- 
carmine solution prepared by mixing 50 grams of pure indigo- 
carmine paste with water, adding 50 grams of sulphuric acid and 
a litre of water, filtering, and diluting until 25 c.c. of the solution 
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require 20 c.c. of the permanganate for oxidation. The tea solution 
(10 grams in the litre) is prepared as already described, and of this 
40 c.c. is diluted with 500 c.c. of water, treated with 25 c.c. of the 
indigo-carmine solution and 25 c.c. of dilute sulphuric acid, and 
titrated with permanganate until the yellow colour becomes evident. 
The manner in which the permanganate is added is of considerable 
importance, and the author states that in the titration of the indigo- 
carmine solution 18 c.c. of the permanganate is added at the rate of 
2—3 drops per second, and the remainder at the rate of 1 drop per 
second, and that in the titration of the tea with indigo-carmine 23 c.c. 
of the permanganate is run in first of all, then 2—3 drops per second 
is added, and finally only 1 drop per second until the reaction is com- 
pleted. If more than 38 c.c. of permanganate is required in the latter 
titration, a smaller quantity of the tea solution should be taken for 
the analysis. The amount of the fermentation product is then esti- 
mated. For this purpose, 80 c.c. of the tea solution is mixed with 
20 c.c. of baryta-water, filtered, and 50 c.c. of the filtrate correspond- 
ing with 1/25th of the tea extract is diluted with 500 c.c. water, mixed 
with 25 c.c. of dilute sulphuric acid, then with 25 c.c. of the indigo- 
carmine solution, and titrated with permanganate, 18 c.c. of the solu- 
tion being run in, first of all, then 2—3 drops per second added, 
and finally 1 drop a second until the reaction is ended. The amount 
of permanganate employed, less that required for the oxidation of the 
indigo-carmine, indicates the amount of decomposition products of 
tannin, or, more correctly, the degree of fermentation which the tea- 
leaves have undergone. The percentage of tannin and of the fer- 
mentation product is calculated by multiplying the weight of oxalic 
atid equivalent to the number of c.c. of permanganate employed in 
the oxidation by 31°3, since 63 grams of oxalic acid, according to the 
author’s experiments, correspond with 31°3 grams of tannin, and not 
with 41°2 grams as stated by Neubauer. 

With regard to the comparative values of teas, the author states 
that the higher the proportion of theine to the total amount of tannin 
and fermentation products, the more valuable is the tea. The analyses 
{p. 1303) of teas of the first crop of 1890 are quoted in the paper. 

W. P. W. 

Quantitative Estimation of Proteids. By L. Devoro (Zeit. 
physiol. Chem., 15, 465—476).—As all proteids but peptones (and 
deuteralbumose derived from protalbumose) are precipitated by 
heat and ammonium sulphate, a method is suggested by means of 
which the most ordinarily occurring proteids in effusions, blood, urine, 
&c., may be estimated. In a few cases, however (four cases of pneu- 
monia and one of phthisis with empyema), true peptonuria was 
observed to occur. 

The method consists in precipitating the proteids by saturating 
with ammonium sulphate and boiling; the reaction of the liquid may 
be acid, neutral, or alkaline. The precipitate is collected, washed, 
and weighed in the usual manner. W. D. H. 
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New Bands and Lines in the Emission Spectrum of the 
Ammonia-Oxygen Flame. By J. M. Ever (Monatsh., 12, 86—88 ; 
compare Magnanini, Abstr., 1890, 97).—By employing the method 
of spectrophotographic investigation, the author has discovered in 
the spectrum of the ammonia-oxygen flame some 240 new lines 
having wave-lengths varying from \ = 5000 to ’\ = 2262 in the 
extreme ultra-violet. 

The emission spectrum of ammonia shows seven very characteristic 
bands, one of which occurs between the red and the ultra-violet, and 
the other six, five of which much resemble each other, in the ultra- 
violet. The wave-lengths corresponding with the most important lines 
in the different bands have been determined, and are given in this 
preliminary communication. 


Molecular Refractive Energy of some Triethylsulphine 
Derivatives. By R. Nasrn1 and T. Costa (Gazzetta, 21, 217—228). 
—From a determination of the molecular refractive energy of tri- 
ethylsulphine iodide (Gazzetta, 21, 188), the authors recently calcu- 
lated an exceptionally high value for the molecular refractive energy 
of the sulphur in these compounds. The following experiments were 
accordingly made with the iodide, chloride, and hydroxide of triethyl- 
sulphine, in order to determine the extent of this variation and the 
effect of the presence of oxygen in the molecule. The principal 
results obtained are exhibited in the table on p. 1306, from which it 
appears that the molecular refractive energy of the iodide remains 
constant in the same solvent, but varies in different solvents; the 
value calculated for the sulphur is accordingly very high. The 
chloride yields similar, but slightly lower, values. 

Walter’s constants (Abstr., 1890, 202) were also calculated with 
moderately concordant results. The introduction of oxygen into the 
molecule occasions a considerable fall in the molecular refractive 
energy of sulphur, although the type of the compound remains un- 
changed. The decreasing values given by sulphur in compounds 
built up on the types of R’,SO, SO., and SO; (Rend. R. Acad. Lincei, 
1885, 1) indicates the existence of some relation which is ‘at present 
being further investigated. 8. B. A. A. 


Strength of Solutions Estimated by their Refraction. By 
H. O. G. Exsivcer (J. pr. Chem. [2], 44, 152—157).—The author 
uses an Amagat-Jean oleo-refractometer, but prefers to call it a 
“ difference-refractometer.” The rays from a stearin candle are passed 
first through a collimator which has a vertical shutter in place of a 
slit, movable by a millimetre screw, and then through the solution 
to be tested, contained in a hollow glass prism which is surrounded 
by a glass cell with parallel sides, itself surrounded by a similar cell 
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into which warm water can be placed to raise the temperature. The 
field of the telescope, which is fixed on the same axis as the 
collimator, contains a glass scale graduated into 100 parts, 40 on the 
left, and 60 on the right of the zero. This scale can be moved to 
the right or left by a fine adjustment. It will be seen that the field 
is thus divided into light and dark. 

The cells are first filled with distilled water and the scale moved 
until the edge of the dark space corresponds with the zero mark; 
the solution to be tested is then put into the prism in place of the 
water, distilled water remaining in the other cells. The solution, 
having a greater refractive index than the water, will cause the 
boundary line of the dark space to move to the right or left, according 
to the position of the prism, to a greater or less extent in proportion 
to its strength. For instance, a solution of sodium chloride contain- 
ing 0°01 per cent. shifts the dark space 0°75 division; a solution con- 
taining 1 per cent. shifts it 7°5; one containing 2 per cent. shifts it 
15. The greatest accuracy is attained by diluting a solution which 
gives a high deflection. 

The author, by using solutions of known strengths, has calculated 
the “ parts per thousand factor” for various salts, that is, the number 
by which the deflection must be multiplied in order to find the parts 
of the solid per thousand of the solution. A table of these factors, 
together with examples of the accuracy attainable, is given. The 
method is applicable to salts, sugar, dextrin, gum, and alcohol, and 
is exceedingly rapid. A. G. B. 


Electrical Conductivity of Solid Electrolytes. By J. Rosgy- 
THAL (Ann. Phis. Chem. [2], 43, 700—722).—The author has investi- 
gated the influence of temperature on the conductivity of electrolytes, 
using Kohlrausch’s method, and making contact with mercury, or 
(above 100°) with Rose’s fusible alloy. He finds that exact quanti- 
tative determinations can scarcely be made, on account of the uncer- 
tainty involved in imperfect electrical contact of the electrolyte with 
the metallic part of the circuit, so that his numbers have only a 
relative value. The conductivity of the substances studied increases 
as the temperature is raised. Solid lead chromate kept at a constant 
high temperature exhibits a diminishing conductivity with the time, 
the rate of diminution being the greater as the temperature is 
higher. 

Tend chloride, bromide, and oxide conduct better at any definite 
temperature if they have been previously exposed to a higher tem- 
perature. Lead chloride, bromide, and iodide are all very plastic 
below their melting points—a fact which explains, in the author’s 
opinion, why the melting point is not a singular point in the curve of 
conductivity, as Graetz observed in numerous instances. 

The conductivity was found to depend to a great extent also on 
the state of aggregation of the solid: for example, lead chloride 
which had been precipitated and compressed had a much greater 
resistance than the same substance when fused, powdered, and then 
compressed. J. W. 
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Molecular Changes in Metals as shown by their Electrical 
Conductivity. By H. Le Cwarenier (Zeit. physikal. Chem., 8, 
183—187).—That molecular changes take place abruptly at certain 
temperatures in certain metals which are being heated has already 
been shown by Osmond (Abstr., 1887, 14 and 219), these molecular 
changes being indicated by sudden changes in the physical properties 
of the metals at the point in question. The author endeavoured to 
measure the changes in length which accompany these molecular 
changes, but owing to experimental difficulties could obtain no satis- 
factory results, except in the case of steel, a sample of which contain- 
ing 0°9 per cent. of carbon showed a sudden increase in length of 1 mm. 
per metre at the point of recalescence (730°). Measurements of the 
electrical conductivity, on the other hand, led to more definite results. 
Metals which undergo no molecular changes have a conductivity 
which increases uniformly with the temperature. The same law 
holds also for the other metals above the temperature at which the 
last change takes place, for instance, for nickel above 340°, and for 
iron above 850°. Below these points, the increase in conductivity 
with the temperature is not uniform, but the temperature coefficient 
undergoes abrupt changes at certain places. 

The point of change of iron, 850°, is not changed by the 
presence of either large or small quantities of carbon and silicon. 
Alloys of iron and nickel do not show two points of change each 
corresponding with that of the metals alone, but have only one point 
of change, which occurs somewhere between that of nickel, 340°, and 
that of iron, 850°. This behaviour leads to the conclusion that in 
these alloys the iron and nickel are not merely mechanically mixed, 
but have entered into more intimate combination, either in the form 
of a chemical compound or an isomorphous mixture. Alloys of 
nickel with copper and zinc behave, on the other hand, as mixtures 
of these metals, the change not taking place abruptly at any par- 
ticular temperature, but being distributed over an interval of about 
100°. Ferronickel containing 25 per cent. of nickel and 0°8 per cent. 
of carbon shows in its normal state no point of molecular change above 
0°, but when treated with moist hydrogen, which oxidises the carbon, 
it becomes magnetic, and on heating has a point of change at 550°. 
On cooling, however, the reverse change only takes place at some- 
where between 0° and 100°. 

In the course of these experiments, the author had occasion to 
observe that silver above 600° absorbs hydrogen, this absorption 
causing a lowering of 30° in the melting point of the metal. 

H. C. 

Molecular Conductivity of Acids in various Solvents. By 
K. Hartwie (Ann. Phys. Chem., 43, 839—840).—The author gives 
the molecular conductivity and temperature coefficient [a in the 
formula ky = ko (1 + at + A#*)] of formic, acetic, butyric, and oxalic 
acids dissolved in methyl, ethyl, and amyl alcohols. As in the case 
of aqueous solutions, the molecular conductivity usually increases 
with increasing dilution ; but there are exceptions to this rule. For 
example, formic acid in ethyl and in methyl alcohol, and oxalic acid 
in ethyl alcohol, show maxima and minima in the curve for molecu- 
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lar conductivity. When the molecular conductivity is at a maximum, 
the temperature coefficient is at a minimum, and vice versd. 
; J. W. 


Electrochemical Investigations. By F. Exner (Monatsh., 12, 
276—303).—The author has measured the difference in potential 
between various metals on the one hand and aqueous solutions of 
the halogens and halogen acids of different concentration on the 
other; the method employed is identical in principle with that pre- 
viously described (Abstr, 1889, 456), and the results are given in 
tables, and in the form of curves. F. 8. K. 


Formule for Electrolytic Dissociation. By J. D. van per 
Waats (Zeit. physikal. Chem., 8, 215—222).—Considering the 
formule for electrolytic dissociation, the author arrives at conclu- 
sions similar to those of Arrhenius, that the heat generated by the 
union of the ions of a salt is either very small or, in some cases, even 
negative. This result may be explained by assuming that the attrac- 
tion between the ions and the solvent is very great, greater in some 
cases, even, than that between the ions themselves. H 


The Nature of Flame. By N. Teciv (J. pr. Ohem. [2], 44, 
246—255).—The author describes the following experiment made 
with Heumann’s “Gas Explosion Apparatus,” Fig. 1. When the 
Woulffe’s bottle is filled with illuminating gas by the bent tube, and 
the latter lighted at a, on shutting off the gas and removing the 
stopper at b, air enters, and the flame gradually loses its luminosity, 


Fie. 1. 


going through a succession of changes; finally, a greenish-coloured 
cone is formed inside the flame, which diminishes rapidly in size, 
divides from the outer portion, and passes down the tube as a separate 
flame until it reaches the bottle, when the mixture of air and gas in 
it explodes. 
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A modification (Fig. 2) of the apparatus was then devised. A has 
a capacity of 1 litre, and is furnished witha tube B, 350 mm. long 
and 10 mm. in diameter, the tube C serving to pass in the gas. On 
lighting the gas at f and shutting off the supply, the same phenomena 
are observed as with Heumann’s apparatus, and, if air is passed 
through C at the moment when the flame divides, the separated 
portion of the latter passes downwards with increased rapidity; 
when, however, the tube C is pushed up, so that a is as near as 


Fie. 2. Fig. 3. 
f mii 


—— 


possible to g, and gas is passed through it, the flame is again driven 
upwards ; whence it appears that the downward motion of the flame 
is dependent on the velocity of the combustion, and, since the motion 
of the gaseous mixture is upward, and, therefore, in the opposite 
direction to that of the flame, the latter will take up a position cor- 
responding with the resultant of these two motions. 

By employing the apparatus shown in Fig. 3,the author has succeeded 
in bringing the lower flame to a fixed pésition. A is a tube 600 mm. 
long and 20 mm. in diameter, and has a funnel, 80 mm. in diameter, 
attached to it by means of a stopper; C is a tube 3 mm. in diameter, 
having a bulb o sufficiently large to close the funnel when placed in 
the apex. If o is inserted into the funnel, a stream of gas passed up, 
and, after lighting it at f, the tube C be lowered, air will enter with 
the gas, the flame loses its luminosity, and soon becomes bluish, and, 
on further lowering C, the flame (as in the experiment first described) 
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divides. When the gas pressure is constant and the air quite still, the 
flame which has descended into the tube A can be kept in the same 
position for any length of time. It is then seen that the cooler upper 
flame at f, which obtains its oxygen from the surrounding air, has its 
surface turned upwards, whilst that of the lower greenish-coloured and 
very hot flame is turned downwards. A portion of the gas is therefore 
burnt in the tube by means of the air mixed with it ; whilst the other 
portion passes upwards and is burnt in the upper flame. By raising 
C both flames can be made to approach one another, and, when in 
contact, a flame resembling that of a Bunsen burner results. The 
Bunsen burner flame, therefore, appears to consist of two conical 
flames of different heights: in the outer one that part of the gas 
which escapes burning in the inner flame is burnt at a relatively low 
temperature by the outside air, whilst in the inner flame, the height 
of which is conditioned by the velocity of the combustion (see above), 
the gas is burnt by the air entering from below. When the amount 
of gas passing into a Bunsen burner is diminished so that the relative 
quantity of air is increased to such an extent that the flame divides, 
it burns below. The structure of the Bunsen flame can be shown by 
holding within it strips of wood 200 mm. long, 100 mm. wide, and 
5 mm. thick, charred figures being produced; the burners which 
give the best indications are those in which the difference in the 
height of the two flames is large. These figures represent horizontal 
or longitudinal sections of the flame according to the position in 
which the strips of wood are held, and they show that in the inner 
flame the heating surface inclines towards the centre, whilst in the 
outer flame it inclines outwards. A. R. L. 


Thermochemistry of Organic Chlorine Compounds. By 
BertHeLor and Matignon (Compt. rend., 112, 1102—1107).—Deter- 
minations of the heat of formation and heat of combustion of carbon 
compounds containing chlorine have hitherto been inaccurate in con- 
sequence of the difficulty of converting the chlorine into a definite 
product. Accurate results can, however, be obtained by exploding 
the compound in the calorimetric bomb in presence of a solution of 
arsenious acid. All the chlorine is thus converted into hydrochloric 
acid, and the arsenious acid remaining is estimated. Carbon chlorides 
and other compounds rich in the halogen are mixed with camphor 
before being burned. The following results were obtained :— 


Heat of com- | Heat of com- 
bustion. bustion. Heat of 
Constant | Constant formation. 
volume. | ___s— pressure. 


Orthodichlorobenzene (solid)....| 676°4 Cal. 676°7 Cal. 
Hexachlorobenzene (solid) ‘ 
Hexachlorethane (solid) 
Tetrachlorethylene (liquid) 
Carbon tetrachloride (liquid).... 
Chloroform (liquid) 
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C.H, gas + 6Cl, = C,Cl, sol. +6HCl gas develops +205:2 Cal. 
C.H, + 6Cl, = C,C], sol. + 6HC] gas - +1930 ,, 
C,H, + 4Cl, = ©,C], liq. + 4HCl gas ms +1288 ,, 
CCl, liq. + Cl, = C.Cl, OER. seccddiede cx ” +60°0 - 
CH, + 4Cl, = CCl, gas + 4HCl gas ss +1165 . 
CH, gas + 3Cl, = CHCl; gas + 3HCl gas is +831 ,, 


The substitution of chlorine in the gaseous state develops 30 to 32 
Cal. per atom in the paraffin series, and a slightly greater quantity 
of heat in the benzene series. The addition of chlorine causes almost 
exactly the same thermal disturbance. C. H. B. 


Constitution and Heat of Formation of Bibasic Erythr-. 
oxides. By De Forcranp (Compt. rend., 112, 1133—1136) :— 


C,H,Na,0, :—Heat of dissolution at 15° +12°49 Cal.; heat of 
formation (C and Na sol., H and O gas) +307°8 Cal. 
C,H.Na,0,,4H.0 :—Heat of dissolution at 15° —2°25 Cal. 
C,H,Na,0,,2Na0H :— Heat of dissolution + 29°28 Cal. 
C,H,Na,0,,2NaOH,93H,0 :—Heat of dissolution +1-°79 Cal. 


From these results it follows that— 


C,H,NaO, sol. + NaOH sol. = C,H,Na,0, 
Oe UF Ree ere develops —0°725 Cal. 
C,H,Na,0; sol. + H,0 liq. = C,H,NaQ, 
2.) i scsceteoncecabennes - +2°155 ,, 
C,H,NaQO, sol. + 4Na,0 sol. = C,H,Na.O, 
sol. + 3H,0 sol... . i +1628 _,, 
C,H,NaO, sol. + Na sol. = C,H,Na.O, sol. 
+ H gas ™ +31:165_,, 
C,HwO, sol. + Na, sol. = CyH,Na,O, sol. 
+69°305 ,, 


C,H,Na,0, sol. + 4H,0 sol. 

C,H,Na,.0,,4H,0 sol 3 +9°02 
C,H,Na,O, sol. + 4H,0 liq. 

C,H,Na,0,,4H,0 ee 3 + 14°74 
C,H,Na.0, sol. + 2NaOH sol. = 

C,H,Na,0,,2NaOH sol. .....ccccccees +2°93 
C,H,Na,0,,2Na0H sol. + 94H,0 sol. = 

C,H,Na,0,,2Na0H,94H,0 sol ? +13°91 
C,H.Na,0,,2Na0OH sol. + 93H,0 liq. = 

C,H,Na,0,,2Na0H,94H,0 sol - +27°49_,, 


The addition of sodium hydroxide to disodium erythroxide de- 
velops heat, and hence a true compound is formed. The heat of 
hydration of the erythroxides is practically constant for the same 
proportion of water, but is always small; hence the alteration of 
the hydrates in solution. The thermal disturbances indicate that 
the compounds have the constitution indicated by the formule 
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given. In all the reactions, the thermal disturbances are about 
+7 Cal. lower than they would be if C,H,.O, were substituted for 
C,H,NaQ,, and hence the two primary hydroxyl groups have not the 
same function. C. H. B. 


Thermochemistry of Propionic Acid and of the Alkaline 
Propionates. By G. Massou (Compt. rend., 112, 1136—1137.—Prop- 
ionic Acid.—Heat of dissolution + 0°62 Cal. ; heat of neutralisation by 
potassium hydroxide in solution +12°95 Cal., by sodium hydroxide 
+12'49 Cal., these values being practically identical with the corre- 
sponding values for acetic and butyric acids. 

Potassium propionate forms a white, crystalline mass, which becomes 
anhydrous at 100°; heat of dissolution +3°02Cal; C;H,0, lig. + 
KOH sol. = C;H;KO, sol. + H,0 sol. develops + 24°44 Cal., a number 
identical with the corresponding number for potassium acetate. 

Sodium propionate crystallises with 2 mols. H,O, becomes an- 
hydrous at 100°, and is very deliquescent ; heat of dissolution of the 
anhydrous salt +3°05 Cal. ; C;H,O, liq. + NaOH sol. = C;H;Na0O, sol. 
+ H,O sol. develops +21°:27 Cal., the corresponding number for 


sodium acetate being +27 Cal., and for sodium butyrate +21°7 Cal. 
Cc. H. B. 


Heat of Dissolution of Carbon Compounds in various Alco- 
hols. By W. Timorferr (Compt. rend., 112, 1137—1139 and 1223— 
1225). The solubility is expressed (table, p. 1314) in terms of the 
number of molecules of alcohol required to dissolve 1 mol. of the 
acid. The heats of dissolution were measured at 12—14°. 

In the case of the two bibasic acids, the molecular solubility de- 
creases as the molecular weight of the alcohol increases, whilst the 
heat of dissolution varies in the contrary direction. In the case of 
the monobasic acids, the values are all somewhat close, but an increase 
in the heat of dissolution is accompanied by a decrease in the 
molecular solubility. 

Experiments with the same three alcohols and cadmium iodide, 
mercuric chloride, naphthalene, and carbamide show that the same 
law holds good, namely, increased heat of dissolution corresponds 
with a lower molecular solubility. In the case of methy! alcohol and 
mercuric chloride, the curve of solubility indicates the formation of 
@ compound. A solution HgCl, + 25CH,O deposits at 0° crystals 
of the composition HgCl,,2CH,O, but at 35°, this solution behaves 
like the others. Carbamide is an exception; the solubility and heat 
of dissolution in ethyl alcohol are both greater than the corresponding 
numbers for propyl alcohol. 

The ratio of the heat of dissolution of one and the same substance 

_ in methyl alcohol to its heat of dissolution in ethyl alcohol is practic- 

ally identical with the ratio of its heat of dissolution in ethyl alcohol 

to its heat of dissolution in propy! alcohol. C. H. B. 


Thermochemistry of the Camphene Series. By Berrueror 
and Matienon (Compt. rend., 112, 1161-—-1170).—The combustions 
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were made in the calorimetric bomb, the modification previously 
described being used in the case of the halogen compounds. 


Heat of combustion. 


Heat of 
formation. 


Constant Constant 
volume. pressure. 


Terebenthene ........see.000-| +1488°6 Cal. | +1490°8 Cal. + 4°2 liq. 


GOMER co cc cccsccceccccccccsce| SIGE yy +1473°3 ,, +21°7 ,, 
Camphene hydrochloride ......| +1467°6 _,, +1469°8 ,, +64°5 cryst. 
Terpilene dihydrochloride......| +1465°5 ,, +1467°7 _ ,, +105°9 ,, 
Terebenthene hydrochloride ....| +1467°0 ,, +1469°2 ,, +65°1 =, 


The heat of combustion of citrene is practically the sum of that of 
eymene and hydrogen, and hence the union of the two latter to form 
citrene would develop no heat. It follows that citrene and its iso- 
merides are not cymene hydrides, and do not belong to the benzene 
series, but are more easily converted into the latter the smaller the 
thermal disturbance that the change involves. 

The heat of formation of citrene is practically identical with that 
of camphene (22 Cal.), and the conversion of terebenthene into cam- 
phene would develop +18°6 Cal. and into citrene +175 Cal. This 
great development of heat does not result from an alteration in 
molecular weight or in chemical function, but from an increase in the 
stability of the system. 

The formation of camphene hydrochloride from crystallised cam- 
phene and gaseous hydrogen chloride develops +21°7 Cal., a value 
somewhat greater than that for amylene hydrochloride (+17°6). 
The formation of the terpilene dihydrochloride from liquid citrene, 
and the gas develops +40°2 Cal., which gives practically the same 
value for each molecule of hydrogen chloride. The formation of tere- 
benthene hydrochloride under similar conditions develops +38°9 
Cal., the thermal disturbance being made up of the heat liberated by 
the conversion of the terebenthene into the camphene type (418°6 
Cal.), and its subsequent combination with hydrogen chloride, the 
latter change developing +20°3 Cal. 

Calorimetric experiments on the direct saturation of these hydro- 
carbons with hydrogen chloride are very difficult, but the results 
agree well with those obtained by combustion. The heat of dissolu- 
tion of citrene dihydrochloride in citrene is —4°65 Cal., and the heat 
of dissolution of terebenthene hydrochloride in terebenthene is 
—0°75 Cal. The excess of heat developed by the action of hydrogen 
chloride on terebenthene is not due to the crystallisation of the 


product, but to a partial conversion of the terebenthene into a cam- 
phene. C. H. B. 


Atomic Weights and the Densities of Liquids. By A. Movutin 
(Compt. rend., 112, 1209—1211).—This paper contains a number of 
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calculations in which the author endeavours to show that “the 
product of the atomic weight of a liquid substance into its density is 
the sum of the corresponding products of its elements.” 


C. H. B. 


Study of Evaporation. By ©. Scnart and L. Kossaxowsxy 
(Zeit. physikal. Ohem., 8, 158—182 and 241—271).—The apparatus 
employed by the authors is that shown in the figure. The retort A 
holds the liquid under examination, which is heated by the vapour of 
the same liquid contained in the vessel B. The tube LV, ending in the 
globe LL and worm, serves as a condenser for the vapour of the 
liquid in B, and in this is placed the thermometer which indicates the 
temperature of the vapour, and consequently also that to which A is 
heated. The tube C leads from the retort A to the bent tubes 1, 2, 3, 


and 4, which form a siphon arrangement to two |J-tubes. The 
short tube O connects C with the end G of the siphon tubes, and 
serves to establish a uniform pressure in the whole system, and is also 
used for filling the retort by means of the tap funnel s. The con- 
densation of the vapour which passes through the tube C is effected 
by surrounding this with the vessel M, which is kept filled with water 
of a definite temperature, or, if necessary, with a mixture of snow and 
salt. The tube G ends in the Bunsen valve at V, which serves to 
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keep the pressure in the interior of the apparatus constant. When 
working under reduced pressure, both V and F are connected by 
means of a T-tube and manometer J with the air-pump, and any 


desired pressure can then be obtained. The temperature of the 
siphon tubes is kept constant by surrounding them with water, and 
that of the tubes 3 and 4 can be ascertained by means of the thermo- 
meter W. Tube 4 is carefully calibrated and divided into millimetres, 
and the rise of liquid in this tube serves to measure the amount which 
passes over in a given time from the retort A. 

Experiments were made with a large number of organic compounds. 
The results show that the times required for the evaporation of equal 
weights of different substances under the same pressure, near the 
ordinary boiling point and with a constant fall in tension, are inversely 
proportional to the molecular weights. Only the first members of the 
alcohol series form exceptions to this rule. The most probable ex- 
planation of the above relation is found in the behaviour of the 
diffusion coefficients, which, when reduced to the above experimental 
temperatures, pressure (760 mm.), and volume, are found to be pro- 
portional to the absolute boiling points under atmospheric pressure. 


Determination of Molecular Weights by the Boiling Point 
Method. By E. Beckmann (Zeit. physikal. Chem., 8, 223—228).— 
The difficulty in accurately determining the boiling point of a solu- 
tion increases with the difference of temperature which exists between 
the heated liquid and the outside air. This may be overcome by sur- 
rounding the liquid containing the solution by an outer vessel con- 
taining the solvent and kept at the boiling temperature. The inner 
vessel A, which contains the solution, is of the same form as that 
used in the freezing point determinations (this vol., p. 784) ; it is 
25 mm. wide, with platinum wire sealed into the bottom and filled to 
a height of about 35 to 40 mm. with glass beads (Abstr., 1890, 323). 
This is surrounded by the vessel B, containing about 20 c.c. of the 
solvent, which is to act asa jacket to A. The two vessels are kept 
from actual contact by means of the asbestos paper a, and both are 
connected with reflux condensers K, and K. The thermometer used - 
in the determinations is inserted in A, and is similar to that described 
in the former paper (Joc. cit.). The chamber C, which is constructed 
of asbestos cardboard, is heated by means of ordinary Bunsen 
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burners, and the apparatus itself is protected from the direct action of 
the flame by the asbestos rings h, and f.. 8S, S serve to carry off the 
products of combustion. Direct heating of the solutions is only 
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necessary in the case of water, when a small flame, which does not 
actually come into contact with the vessels A and B, may be used. 
In all other cases the heat transferred from C is sufficient to raise 
the solution even in the inner vessel to the boiling point. The outer 
vessel B may be made of either glass or copper. Experiments with 
this apparatus are quoted, showing that it gives correct results in 
molecular weight determinations. H. C. 


Influence of Alkaline Bases on the Solubility of Alkaline 
Salts. By Encet (Compt. rend., 112, 1130—1132).—-When sodium 
hydroxide is added to a solution of sodium chloride saturated at 0°, 
one equivalent of the hydroxide precipitates half an equivalent of the 
salt, or 1 mol. of the salt is precipitated for each molecule of the 
anhydrous oxide, Na,O, added. At first, the sum of the molecules is 
a little lower, but afterwards it is a little higher, than would be the 
case if the law were exactly true. Sodium hydroxide behaves in a similar 
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manner with solutions of sodium nitrate, and potassium hydroxide 
precipitates potassium bromide, iodide, or nitrate according to the 
same approximate law. Ammonia, on the other hand, increases the 
solubility of ammonium chloride, a result doubtless due to the forma- 
tion of the double compound described by Troost. C. H. B. 


Influence of Potassium Salts on the Solubility of Potassium 
Chlorate. By C. Butarzez (Compt. rend., 112, 1213—1215).— 
Saturated solutions of potassium chlorate, when mixed with solutions 
of potassium hydroxide or other potassium salts, deposit part of the 
chlorate. The sum of the quantity of the chlorate remaining in solu- 
tion and the potassium in the salt added remains constant, this sum 
being equal to the weight of chlorate that would be dissolved in pure 
water at the particular temperature. Potassium chlorate, therefore, 
behaves in the same manner as other potassium salts. C. H. B. 


Magnitude of the Pressure in Co-existing Phases of Mix- 
tures, especially in Salt and Acid Solutions. By J. D. van per 
Waats (Zeit. physikal. Chem., 8, 188—214).—An application of the 
results obtained in a former paper (Abstr., 1890, 556) to the case of 
dilute solutions. The author arrives at the conclusion that it is 
necessary to assume the occurrence of the dissociation of electrolytes 
in dilute solutions, but that there is a certain specific attraction 
between the solvent and dissolved substance which should also be 


taken into account. H. C. 


Change of Colour of Salt Solutions. By D. Isaacusen (Zeit. 
phystkal. Chem., 8, 145—149).—According to Wiedemann, the well- 
known colour change which takes place on heating a solution of 
cupric chloride is due to the existence of different hydrates at dif- 
ferent temperatures, and is accompanied by a change of direction in 
the curve for the electrical conductivity of the solution. The author 
has examined a solution containing 13°1 per cent. CuCl,,2H,0, the 
colour of which changes from blue to green at about 60°. The con- 
ductivity was determined for temperatures between 11°6° and 74°. 
The results, when plotted against the temperatures, give a uniform 
curve, the conductivity at any temperature being given by Xo 
= Yoo, [1 + 0°01841(¢ — 20) — 0:0000405(¢ — 20)*]. No sudden 
change of any kind is observed at the point corresponding with the 
colour change. Similar results were obtained with a solution of 
cobalt bromide containing 21°8 per cent. CoBr, From this the 
author concludes that the electrical conductivity of the solution 
affords no clue to the cause of the colour change. 

In order to ascertain whether the dissociation theory affords any 
explanation of the phenomena, solutions of the above salts were also 
examined both by the freezing point and vapour pressure methods. 
The molecular reductions obtained by the two methods were the 
same in both cases, so that no conclusion is to be arrived at by this 


H. C. 


means. 
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Theory of Double Linkage. By Z. H. Sxraue (Monatsh., 12, 
146—150).—In a double linkage, the two bonds may have either an 
equal or an unequal value. Against the latter assumption, there is 
the case of the production of tartaric acid from maleic and fumaric 
acids, whilst the former is not in keeping with the fact that in 
additive reactions only one of the bonds of a double linkage is 
broken. We should have then to assume that the two bonds are at 
the same time both equal and unequal. This apparent contradiction 
becomes intelligible if we take into account the internal motion of the 
atoms within the molecule. In ethane, the two carbon atoms may be 
regarded as approaching and receding from one another along the 
jine representing their bond of union. In ethylene, on the other 
hand, the motion of the carbon atoms towards one another may be 
supposed to take place in the direction of each bond of union alter- 
nately, so that as they are approaching one another in the one direc- 
tion, they are receding from one another in the other. Each bond of 
union would thus become alternately the stronger and the weaker. 
Among a large number of molecules, such as those of maleic acid, to 
each phase in the one direction there will be a corresponding one in 
the other, so that by the addition of two unlike elements or groups, 
equal numbers of unlike molecules will result; hence, for instance, 
the production of inactive malic acid. The motion which is here 
assumed will depend not only on outside influences, such as that of 
temperature, but also on the intramolecular, chemical attractions, and 
in this we have an explanation for the fact that some unsaturated com- 
pounds undergo additive change readily and others only with difficulty. 

H. C. 


Inorganic Chemistry. 


Preparation of Hydrobromic Acid. By W. Frirand K. Kusrer- 
scuky (J. Pharm. [5], 24, 159—160 ; from Pharm. Zeit. Russ., 30,298). 
—Although concentrated sulphuric acid decomposes potassium bromide 
with liberation of bromine, when a more dilute acid is used there is 
no evolution of bromine. To obtain pure hydrobromic acid, 150 c.c. 
of sulphuric acid of 1°41 sp. gr. is poured on to 100 grams of coarsely- 
powdered potassium bromide, and the mixture warmed gently and 
shaken until the salt is dissolved. The liquid is then submitted to 
distillation ; it begins to boil at about 126°, and the temperature 
slowly rises to 150°, at which point almost the whole of the hydro- 
bromic acid passes over; then the temperature rapidly goes up to 
200°, and traces of sulphuric acid are mechanically carried over. The 
process is now stopped, as between 200° and 250° only small quan- 
tities of hydrobromic acid, mixed with a little sulphuric acid, pass 
over. The distillate is redistilled, collecting only what passes over 
at 126°; this has a sp. gr. of 1°49, contains 48 per cent. of HBr, is 
colourless, and contains neither sulphuric acid, sulphurous acid, nor 
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bromine. 150 grams of bromide yield about 200 grams of acid. If 
the bromide contains bromate, the receiver is changed when the dis- 
tillate becomes colourless; the acid thus obtained containing 
bromine is treated with a little sodium sulphite and rectified with the 
rest. Gaseous hydrobromic acid may be obtained by distilling the 
solution containing 48 per cent. from anhydrous calcium bromide. 

J. T. 


Diammonium Semisulphate, (N.H,).,.H,SO, By T. Corrius 
(J. pr. Ohem. [2], 44, 101—102).—The hydrazine sulphate, 
N.H,,H,SO,, described in previous communications (Curtius and Jay, 
Abstr., 1889, 340; Curtius and Schulz, this vol., p. 263) is not the 
normal but the acid sulphate of hydrazine. 

Diammonium semisulphate, (N2H,)2,H,SO,, the normal salt, is ob- 
tained when hydrazine hydrate is neutralised with sulphuric acid, 
and the solution, after concentration, evaporated to dryness in a 
vacuum. It crystallises in large, glassy, flat, anisotropic prisms, 
melts at 85°, is extremely deliquescent, has a neutral reaction, and is 
precipitated from its aqueous solutions as an oil on the addition of 
alcohol, in which it is insoluble. The addition of a crystal of the 
salt and rubbing with a glass rod causes the oily sulphate to become 
crystalline. W. P. W. 


Electrolysis of Fused Compounds of Boron and Silicon. 
By A. Miner (Compt. rend., 112, 1215—1218).—Sodium chloride 
(60 parts) is mixed with sodium aluminium fluoride (30 parts), and to 
this mixture at the moment of fusion is added silica (5 parts) and 
alumina (5 parts). The mass is kept fused at 700—1000° in an iron 
crucible, lined with carbon, which serves as the cathode. The anode 
consists of compressed carbon. The nature of the product depends 
on the composition of the bath and the strength of the current. 
Some of the products had the following composition :— 


955 984 9767 9680 92°60 89°80 93°40 
033 4133 #2174 #2160 «610 £890 =# 1:00 
017 O63 O59 4160 4130 42157 #666 


The alloy containing the highest proportion of silicon has a tensile 
strength greater than that of pure aluminium. 

If boric anhydride is substituted for the silica, alloys of alaminium 
and boron are obtained, in which the proportion of boron may rise to as 
much as 80 per cent. The alloy is easily separated from the excess of 
aluminium by the action of sodium hydroxide. C. H. B. 


Sodium and Potassium Nitrite. By H. N. Warren (Chem. 
News, 63, 294).—A very sensitive surface of spongy platinum is 
obtained by soaking asbestos yarn in a solution of platinum oxalate, 
made by heating freshly prepared platinic chloride at 400° F., until 
no more chlorine is evolved, then boiling the residue with a slight 
excess of sodium carbonate, finally dissolving it in oxalic acid, and 
concentrating the solution. The soaked asbestos yarn, after drying 
and igniting, is exposed to a current of ammonia and 9 in.a com- 
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bustion tube, the remote end being heated by a Bunsen to start the 
reaction ; the whole platinised surface soon becomes intensely hot, 
while dense clouds of ammonium nitrite rapidly form, and are con- 
ducted into sodium or potassium hydroxide, where the corresponding 
nitrite is formed, the evolved ammonia being used for producing a 
further supply of ammonium nitrite. D. A. L. 


Silver Subchloride. By Gunrz (Compt. rend., 112, 1212—1213),. 
—Silver subchloride or argentous chloride, Ag.Cl (this vol., p. 983), 
varies in colour from deep violet-red to violet-black ; exposure to sun- 
light tending to convert it into the latter modification, without loss 
of chlorine. When heated, it splits up into argentic chloride and 
metallic silver. It is not attacked by dilute nitric acid, but when 
warmed with the concentrated acid, it is converted into argentic 
chloride, mixed with a varying proportion of argentous chloride, 
forming the coloured products described by Cary Lea (Abstr., 
1888, 1). Potassium cyanide decomposes it in accordance with 
the equation Ag,Cl + 2KCy = Ag + AgCy + KCl, and the heat of 
formation was determined by means of this reaction. Ag, + Cl = 
Ag,Cl develops +29°7 Cal., whilst Ag + Cl = AgCl develops 
+29°2 Cal., a difference similar to that observed in the case of the 
two fluorides. 2AgCl = Ag,Cl + Cl would absorb —28°7 Cal. 

C. H. B. 


Some Physical Properties of Nickel Carbon Oxide and of 
other Nickel Compounds. By L. Monp and R. Nasinr (Zeit? 
physikal. Chem., 8, 150—157).—The vapour of nickel carbon oxide 
burns in the air with a strongly luminous flame, which appears 
smoky in consequence of the separation of metallic nickel. This 
flame gives only a somewhat brilliant continuous spectrum. In a 
Geissler tube, the vapour of the compound gives the spectrum of 
carbon monoxide only. 

The molecular weight of the compound was determined by the 
eryoscopic method in a benzene solution. The value found was 176°5 
instead of 170°6, the theoretical number. 

The sp. gr. and coefficients of expansion of the liquid between 0° 
and 36° were also measured. The sp. gr. at 0° is 135613, at 36° 
1:27132, the unit being water at 4°. The mean coefficient of cubic 
expansion between 0° and 36° is 0°001853, which is higher than that 
of most organic or inorganic compounds. The sp. gr. at the boiling 
point is 1:25406, and hence the molecular volume is 136-04. The 
critical temperature calculated from the formula of Thorpe and 
Riicker is 151°. 

The refraction was measured for the hydrogen lines a, f, and ¥, 
and for the lithium, sodium, and thallium lines. The compound is 
found to have a very strong dispersion, greater when calculated by 
Ketteler’s formula, and slightly less by Gladstone’s, than that of 
carbon bisulphide. The atomic refraction of nickel in this com- 
pound is found to be exceedingly high, at least three times greater 
than that calculated from observations made with other nickel com- 
pounds. This fact is in keeping with the view that the valency of 
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nickel in nickel carbon oxide is greater than in its other com- 
unds, and confirms the opinion derived from the stady of the other 
properties of this substance that in it the nickel behaves as an octad 


element. H. C. ~ 


Action of Platinic Hydroxide on Tungstates. By A. Rosen- 

Heim (Ber., 24, 2397—2400).—The author has made the experiments 
described below to ascertain the course of the reaction between 
platinic hydroxide and tungstates, and also to throw further light 
on the nature of the compounds obtained by Gibbs (Abstr., 1877, 
847). 
Platinic hydroxide is prepared by boiling a solution of platinic 
chloride in hydrochloric acid with an excess of sodium hydroxide 
solution, and, after concentrating, neutralising with acetic acid, the 
precipitate being washed with water containing acetic acid; it 
generally contains a small quantity of alkali salt. The yield is not 
a good one, as much of the platinum remains in solution. 

When a solution of a pure paratungstate is boiled with platinic hydr- 
oxide, according to Gibbs’ directions (Joc. cit.), a large portion of the 
latter dissolves, forming a deep-red liquid ; when the two compounds 
are heated together in a sealed tube at 250—300°, somewhat more 
platinic hydroxide is dissolved, and a deep brownish-red liquid 
is formed, but in neither case could Gibbs’ compounds be isolated, the 
reagents separating out uncombined. As Gibbs does not give 
analytical data, the nature of his compounds cannot be suggested, 
but it may be that they consisted of paratungstates containing 
mechanically occluded platinic hydroxide, coloured by partial reduc- 
tion. Solutions of metatungstates dissolve platinic hydroxide in 
considerable quantities on boiling, and still more readily when heated 
in a sealed tube, although platinic hydroxide is quite insoluble in 
water, even when heated with it in a sealed tube at 300°; on evapo- 
rating these solutions, even under diminished pressure, nothing but 
the unaltered reagents was obtained. When a concentrated solution 
of normal sodium tungstate is boiled with platinic hydroxide, the 
solution becomes faintly yellowish, much less platinic hydroxide 
being dissolved than in the case of the acid salts; this is opposed to 
the view that platinic hydroxide acts as an acid. The strongly 
alkaline solution is filtered as quickly as possible, and, on cooling, a 
neutral compound, exhibiting the reactions of a paratungstate, sepa- 
rates from the filtrate in small yellow needles of the composition 
5Na,0,7WO,,2PtO, + 35H.0; this cannot be recrystallised, as it 
then undergoes decomposition; on this account a further yield is not 
obtained by concentrating the mother liquor, and the compound can- 
not be prepared from dilute solutions of sodium metatungstate. It 
is a double salt of sodium paratungstate (1 mol.) and sodium platin- 
ate (2 mols.), as the following experiment proves. When the calcu- 
lated quantities of sodium paratungstate and platinic hydroxide are 
boiled with sodium hydroxide solution, the same salt is formed, but 
this is not the case if sodium hydroxide is excluded. 

It appears, therefore, that platinic hydroxide has very weak acidic 


properties (comparable with those of alumina), which it exhibits only 
4¢2 
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with such alkaline salts as normal tungstates; it dissolves in para. 
or meta-tungstates as a base. A. R, L. 


Atomic Weight of Bismuth. Composition of Commercia] 
Bismuth and of Commercially Pure Bismuth. By R. Scuvyerper 
(J. pr. Chem, [2], 44, 23—48).—A controversial paper, in which the 
author warmly defends Marignac’s determination of the atomic weight 
of bismuth from the criticisms of Classen (this vol., p. 525). Classen, 
in the same paper (J. pr. Chem. [2], 43, 134), states that commer- 
cial bismuth contains several units per cent. (“‘ ganze Procente”) 
of copper, iron, and lead, and that purified bismuth procured from 
various sources also contains considerable quantities (“‘ Procente”) of 
these impurities. Toshow how misleading are these statements, the 
author quotes published analyses of commercial bismuth by v. Sill, 
Barth, and himself, and, in addition, has analysed samples of com- 
mercial and of commercially pure bismuth obtained from the smalt 
works of Saxony, since these furnish about three-fourths of the 
bismuth annually placed on the market, and may therefore be con- 
sidered to supply the chief qualities of the metal met with in com- 
merce. Two specimens of commercial] bismuth from the smalt works, 
I, produced prior to October 1, 1890, and II, produced subsequent to 
that date, gave the following numbers :— 


Bi. Ag. Pb, Cu. Fe. As. 8. Total. 
I. 99°791 0-070 0084 0027 0017 — _ trace 99°989 
II. 99°745 0°066 0108 0°019 trace 0-011 0°:042 99-991 


Three samples of bismuth sold as pure were analysed: III, puri- 
fied from Johanngeorgenstadt metal by precipitation of the basic 
nitrate and subsequent reduction ; IV, puritied from Johanngeorgen- 
stadt metal by precipitation of the oxychloride and subsequent reduc- 
tion ; V, purified from smalt works metal by precipitation of the oxy- 
chloride and subsequent reduction. 


Bi. Ag. Pb. Cu. Fe. As. Total. 
III. 99-922 — -—— 0°016 trace 0°025 99-963 
IV. 99849 0047 0049 0019 trace 0°024 99-989 
V. 99°892 — 0065 0-032 trace trace 99°989 


With the object of determining to what extent impurities in bis- 
muth are retained in the acid mother liquor when a nitric acid solu- 
tion of the metal is precipitated by a known quantity of water, 
10 grams of sample I were dissolved in some excess of nitric acid, 
and the solution stirred into 400 c.c. of water heated to 50°. The 
precipitate, after washing with distilled water, and drying at the 
temperature of a water-bath, weighed 6°5 grams; on analysis, the 
following numbers were obtained :— 


Bi. Ag. Pb. Cu. Fe. Total. 
VI. 99802 00070 0:0084 0°0027 00017 10-0000 
VII. 5°2832 0°0069 0-0081 0°0025 0°0017 + 5°3024 
VIII. 46960 — 0°0003(4) 0°0002(4) — 46965 
IX, 99°9893 _ 0°0064 0°0043 — 100°0000 


—_ © E> | 
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VI gives the composition of the metal employed, VII that of the 
solid constituents of the acid liquor, VIII that of the basic nitrate, 
and IX the percentage composition of the metal obtainable from it 
by reduction. W. P. W. 


Compounds of Platinic Chloride with Hydrogen Chloride. 
By L. Piczon (Compt. rend., 112, 1218—1220)—Red crystals of 
chloroplatinic acid, H,PtC},,6H,0, are dissolved in a small quantity 
of water and mixed with a large excess of concentrated sulphuric 
acid. A yellow precipitate forms which consists of deliquescent, 
microscopic crystals, acting strongly on polarised light; they have 
the composition H,PtCl,,4H,0. 

If chloroplatinic acid is heated at 100° in a vacuum in presence of 
fused potash, it melts in its water of crystallisation at about 60° 
bubbles of gas are evolved, and after two or three days at 100° a 
solid, crystalline, reddish-brown product remains of the composition 
HPtCl,;,2H,0. When the latter is heated in a vacuum at 200°, in 
presence of fused potash, it loses the whole of its water and hydrogen 
chloride, and is converted into anhydrous platinic chloride, but the 
latter loses no chlorine so long as the temperature is kept below 220°. 
At 360°, half the chlorine is expelled and platinous chloride is 
obtained. 

The decomposition of chloroplatinic acid would seem to indicate 
that it is really a hydrochloride of a chloride similar to those de- 
scribed by Engel, thus, PtCl,(HCl,2H,O)(HCI,2H,0),2H,0. It 
affords a further illustration of the importance of the crystalline 
hydrate HC1,2H,0, obtained by Pierre and Pachot. C. H. B. 


Luteorhodium Salts. By S. M. Jéraunsen (J. pr. Chem. [2], 44, 
48—62).—When sodium roseorhodium pyrophosphate (Abstr., 1887, 
114) is heated in quantities of about 10 grams at 110° for about a 
week, it becomes yellow and dissolves to a large extent in cold water 
with a yellow colour. The white, insoluble residue, after dissolution 
in water acidified with hydrochloric acid and precipitation with dilute 
nitric acid, gives a white, crystalline compound consisting of a mix- 
ture of nitratopurpureorhodium nitrate and luteorhodium nitrate, 
from which the latter can be separated by a tedious process described 
at length in the paper. Luteorhodium salts are very stable and can 
be prepared much more easily by heating chloropurpureorhodium 
chloride with concentrated aqueous ammonia. When 6 grams of the 
chloride is heated with 80 c.c. of 25 per cent. aqueous ammonia con- 
tinuously for 24 hours at 100—102°, about 0°6 gram of the chloride 
remains unattacked and the product consists of 82°5 per cent. of luteo- 
and 17:5 per cent. of roseo-rhodium chloride; if the heating is continued 
for four days with quantities of 3—5 grams of the chloride, about 
0°01 gram only remains unaltered, and the product consists of luteo- 
salt almost entirely free from the roseo-salt. The luteorhodium salts, 
as anticipated (J. pr. Chem. [2], 34, 402), show considerable 
analogy to the roseo-salts, and in no case are differently coloured. 
As distinguishing characters, the conversion of the roseorhodium 
chloride, bromide, iodide, or nitrate into purpureo-sa'ts on the one 
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hand (see Abstr., 1887, 114) and the precipitation of the luteo-salts 
as the acicular normal orthophosphate on the other may be employed. 

Luteorhodium nitrate, (Rh,6NH;)3NQs;, on precipitation with dilute 
nitric acid, is obtained as a snow-white, crystalline powder consisting 
of small, rhombic prisms and aggregates ; when crystallised from hot 
water, it forms larger crystals showing pyramidal faces, and on the 
addition of a large excess of concentrated nitric acid to the dilute 
solution, gives a voluminous precipitate consisting of needles fre- 
quently aggregated in six-rayed stars. It is converted into the 
chloride on repeatedly evaporating it to dryness with hydrochloric 
acid. One part of the salt dissolves in 48—49 parts of water at the or- 
dinary temperature, and the reactions of the cold saturated solution 
with a number of reagents are given in the paper. 

Luteorhodium chloride, (Rh,6NHs)Cl;, crystallises from its hot solu- 
tion in concentrated hydrochloric acid in anhydrous forms, and may 
be obtained in rhombic tables, or not infrequently in compact needles, 
either by adding concentrated hydrochloric acid to its dilute aqueous 
solution or to that of the nitrate. It crystallises with 1 mol. H,O in 
large, efflorescent forms when the neutral, aqueous solution is eva- 
porated over sulphuric acid. It dissolves easily in water, and at 8° 
requires 7—8 parts for its solution. Digestion with hydrochloric 
acid for many hours at the temperature of the water-bath does not 
convert it into the chloropurpureorhodium chloride. The reactions 
of a 2 per cent. aqueous solution with a number of reagents are 
described. 

Lnteorhodium platinochloride, 2(Rh,6NH;)Cl;,3PtCl,,6H,0, is ob- 
tained when neutral sodium platinochloride is added to a very dilute 
solution of the luteochloride, and the lustrous, tetragonal prisms 
which first separate are kept in contact with the mother liquor for 
some time. It crystallises in orange-yellow, hexagonal forms, is in- 
soluble in water, and when dissolved in warm water containing 
hydrochloric acid, frequently crystallises from the solution in long 
needles of the composition 2( Rh,6NH;)Cl;,2PtCl,,H,O (dried at 100°), 
which are isomorphous with the corresponding cobalt and chromium 
salts; when washed with alcohol and treated with water, it decom- 
poses into luteorhodium chloride and the original platinochloride. 

Inuteorhodium bromide, (Rh,6NH;)Br;, is prepared by adding 
hydrobromic acid to a solution of the nitrate or chloride. It crys- 
tallises in thin, almost regular, hexagonal tables, dissolves easily in 
water, although less readily than the chloride, and resembles the 
latter in its reactions. 

Luteorhodium sulphate, (Rh,6NH;).380,,5H,O, is obtained when 
the chloride is decomposed by freshly precipitated silver oxide and 
water, and the strongly alkaline filtrate containing luteorhodium 
hydroxide in solution is rendered faintly acid with sulphuric acid, 
evaporated to one half on a water-bath, mixed with 60 per cent. 
alcohol until an opalescence is produced, and allowed to remain at 
the ordinary temperature for about 24 hours. It crystallises in long, 
colourless, lustrous needles, and dissolves in 43 parts of water at 20°. 
In its reactions, it resembles the nitrate. 

Luteorhodium orthophosphate, (Rh,6N H;)PO,,4H,0.—The 2 per cent. 
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solutions of the nitrate, chloride, bromide, and sulphate are not pre- 
cipitated by ordinary sodium phosphate, but on the addition of am- 
monia an amorphous precipitate of the orthophosphate is obtained, 
which, in contact with the mother liquor, soon crystullises in long, 
lustrous needles. 

Sodium luteorhodium pyrophosphate, (Rh,6NHs),(P,0;)2Na2,23H,0, 
is obtained as a silky, snow-white, crystalline precipitate on the 
addition of sodium pyrophosphate to very dilute solutions of the 
neutral luteorhodium salts. It crystallises in small, hexagonal 
prisms or rhombic tables, and is almost insoluble in water. 
W. P. W. 

Acid Luteorhodium and Roseorhodium Nitrates. By S. M. 
Jorgensen (J. pr. Chem. [2], 44, 63—66).—Luteorhodium hydrogen 
nitrate, (Rh,6NH;)3NO;,HNOs, is obtained by adding to a solution 
of 1 gram of luteorhodium nitrate in 100 c.c. of water about 400 c.c. 
of concentrated nitric acid, filtering through pumice, washing once 
with concentrated nitric acid, then once with absolute alcohol, and 
finally drying in a current of dry air during 12—24 hours. It erys- 
tallises in long, colourless needles, and, like all the following salts, is 
decomposed into the normal nitrate by water and dilute alcohol. 

Luteocobalt hydrogen nitrate, (Co,6NH;)3NO;,HNO;, prepared in 
like manner, crystallises in orange-yellow needles, and, like the 
rhodium salt, does not lose nitric acid when powdered and mixed 
with absolute alcohol. 

Luteochromiwm hydrogen nitrate, (Cr,6NH;)3NO;,HNO,, like the 
following compounds, undergoes partial decomposition on treatment 
with absolute alcohol, and the washing with this reagent is there- 
fore omitted in its preparation. It crystallises in lemon-yellow 
needles, and cannot be heated at 100° without decomposition. 

Roseorhodium hydrogen nitrate, (Rh,5NH;,H,0)3NO;,HNO,, crys- 
tallises in colourless needles, and on titration by aqueous soda with 
litmus and with perfectly neutral silver nitrate solution as indicators, 
gives numbers indicating respectively the presence of one or two 


molecular proportions of nitric acid, a result due to the basic 


character of roseo-salts which render litmus blue, although they do 
not precipitate neutral silver nitrate. 
Roseocobalt hydrogen nitrate, (Co,5NH;,H,0)3NO;,HNO,, crystal- 
lises in needles having the colour of the ordinary roseocobalt salts. 
Roseochromium hydrogen nitrate, (Cr,5N Hs3,H,0)3NO;,HNO,, crys- 
tallises in needles having perhaps a colour slightly more yellow than 
that of the normal salts. W. P. W. 


Mineralogical Chemistry. 


Aguilarite,a new Species. By F. A. Genru (Amer. J. Sci., 41, 
401—403).—This interesting mineral was found by Mr. Aguilar, the 
Superintendent of the San Carlos mine, at Guanajuato, Mexico. The 
crystals are isometric, being skeleton dodecahedra with only the edges 
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well developed. The colour is iron-black, fracture hackly, hardness 
2:5, and sp. gr. 7°586. Analysis gave results in accord with the 
formula Ag,S,Ag,Se. B. H. B. 


Seleniferous Bismuthinite and Guanajuatite. By F. A. Genin 
(Amer. J. Sci., 41, 402—403).—A specimen received by the author as 
crystallised guanajuatite proves on analysis to be a seleniferous 
bismuthinite of the composition 4Bi,8;,Bi,Se,. This result sug. 
gested a repetition of the analysis of guanajuatite with a specimen 
that came from an old German collection. The results of the analysis 
correspond with the formula Bi,S;,2Bi,Se;,. It is probable that 
the same mineral has been analysed by Frenzel, and the existence of 
the species cannot be questioned. B. H. B. 


Griphite, a new Phosphate from Dakota. By W. P. Happen 
(Amer J. Sci., 41, 415—417).—The mineral described was found in 
the Riverton lode, near Harney City. It occurs in the granite in 
kidney-shaped masses, some of which weigh upwards of 50 lbs. 
The mineral has a sp. gr. of 3-401 and a hardness of 5°5. Carefully 
selected material gave on analysis the following results :— 


P,O;. MnO. CaO. Al,O3. FeO. MgO. Na,O. K,0O. 
38°52 2964 747 1013 +400 O15 552 0:30 


H,0. Cl. Insol. Total. 
4°29 O'll 0°16 100°29 


From these results the author calculates the formula P,R’;O,, 
which is a salt corresponding with normal phosphoric acid, and 
in it R = (Mn, Ca, Fe, H,, Na,.)? + Al}. For this new phosphate 
the name of griphite is suggested, from ypigos (puzzle) in allusion to 
its unusual and somewhat enigmatical composition. 

The author also describes a phosphate occurring in nodules in the 
granite of the Nickel Plate tin mine, Dakota. The mineral is dark- 
green, has a hardness of 5, and a sp. gr. of 3°612. On analysis, it 
yielded results from which the author calculates the formula 4R’,PO, 
+ 9R";P,0,, showing that the mineral cannot be regarded as identical 
with triphylite. B. H. B. 


Alunite and Diaspore from Colorado. By W. Cross (Amer. 
J« Sci., 41, 466—475).—The occurrences described by the author lie 
between the mining towns of Silver Cliff and Rosita, in Custer Co., 
Colorado, of which district a sketch of the geology is given. The 
area is regarded by the author as practically a volcano, with two 
vents in particular, which became true solfataras, and about them the 
rhyolite has been altered at the one, Democrat Hill, to an alunite 
rock, and at the other, Mt. Robinson, to an alunite-diaspore rock. In 
the latter locality, there occurs a rough, finely cellular rock, consist- 
ing of bluish quartz and a transparent, colourless mineral in irregular 
grains. This mineral, at first supposed to be alunite in an unusually 
pure state, was analysed and found to be diaspore, a result confirmed 
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by a study of its physical and optical properties. There is but little 
evidence upon which to base a theory as to the origin of this mineral ; 
but it seems probable that it is here a result of the destruction of 
alunite. B. H. B, 


Columbite of the Black Hills, Dakota. By W. P. Brake 
(Amer. J. Sci., 41, 403—405).—The specimens of columbite collected 
by the author in 1884 have been preserved with the intention of pre- 
paring a full description as soon as the chemical investigation could 
be completed. As the numerous analyses published by W. P. Headden 
(this vol., p. 886) supply this want, the author now gives the results 
of a crystallographic study of the specimens. Some of the principal 
measurements for the identification of the faces are given, and for © 
comparison the calculated angles obtained from the axial ratio esta- 
blished by E. S. Dana, a: b : c = 0°8285 : 1 : 0°88976. 

B. H. B. 


Polycrase of North and South Carolina. By W. E. Hivpen 
and J. B. Macxintosu (Amer. J. Sci., 41, 423—425) —The occurrence 
and composition of this mineral were recently announced by the 
authors (Abstr., 1890, 854). Their later attempts in the separation 
of the metallic acids have given more satisfactory results, as the 
initial fusion was made with potassium hydrogen sulphate, and not 
with the sodium salt previously used. The results have enabled the 
authors to identify the mineral as polycrase, and to deduce for the 
species the formula 


3(Nb,0;,5TiO,),10(2RO + H,0), 


or, if H,O is grouped under the general head of RO, the simple form 
Nb,O,,5TiO,,10RO. 

It is evident that this mineral is not merely an isomorphous mix- 
ture of a niobate and a titanate, but that it is a definite salt of a 
complex inorganic acid, a niobo-titanate. The discovery, by the aid 
of the spectroscope, of the presence of scandium in this polycrase 
adds to its interest. B. H. B, 


Axinite, Eudialyte, Titanite, and Monticellite. By F. A. 
Genru, S. L. Penrienp, and L. V. Pirsson (Amer. J. Sci., 41, 394— 
400).—1. Azinite.—The authors describe three new varieties of this 
mineral. The first variety is found as a great rarity at Franklin, 
New Jersey. The crystals are of a yellow colour, and are of interest, 
as they have a very unusual habit and possess some rare planes. On 
analysis, the crystals yielded— 


Ignition. SiO,. B,O3. Al,O3. Fe,03. CuO. ZnO. MnO. 
0°76 4277 510 1673 4108 O12 148 13°69 
MgO. CaO. Total. 
0°23 18°25 100°16 


The mineral therefore contains a higher percentage of manganese 
than has ever before been observed. 
The second variety described was obtained from Guadalcazar, 
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Mexico, where it is found in minute crystals associated with white 
felspar. The colour is sage-green, and the sp. gr. 3°299. The crys- 
tals are tabular, with curved or uneven faces. Analysis gave the 
following results :— 


Ignition. SiO, B,O;. Al,O;. Fe,0;. CuO. MnO. MgO. CaO. Total. 
075 4285 517 16°96 500 019 959 087 1849 99°87 


The last variety, from McKay’s Brook, consists of very small, 
brown, tabular crystals, arranged so as to form a somewhat columnar, 
granular rock. 

2. Budialyte—The authors describe crystals of eudialyte from 
Magnet Cove, Arkansas. The description is in accord with that given 
by J. F. Williams in 1890. 

3. Titanite—One of the rarer minerals of Magnet Cove is titanite. 
It occurs in small, brown crystals giving on analysis the following 
results :— 


Ignition. SiO». TiO,. FeO. MgO. CaO. Total. 
057 30°84 39°35 073 trace 2826 99°75 


4, Monticellite——Among the minerals from Magnet Cove, the very 
rare species monticellite has been discovered. The crystals are charac- 
terised by the development of the brachypinacoid and of the brachy- 
dome 2Pc, and in these respects they differ from those of European 
localities. On analysis, the mineral yielded results corresponding 
with the formula (Mg,Mn,Fe),Si0O,,Ca,SiQ,. B. H. 


Organic Chemistry. 


Calculation of the Melting and Boiling Points of Normal 
Paraffins. By J. Hivricns (Compt. rend., 112, 1127—1130).—The 
author shows that the melting and boiling points of the normal par- 
affins calculated by means of his formula (Compt. rend., 112, 998) 


agree well with the actual determinations made by Krafft. 
C. H. B. 


Isomeric Change in Unsaturated Hydrocarbons. By A. 
Favorsky (J. pr. Chem. [2], 44, 208—238).—The scheme proposed 
by the author (J. pr. Chem. [2], 37, 352) to explain the isomeric 
change of mono-substitution derivatives of acetylene into di-substitu- 
tion derivatives by the action of alcoholic potash finds an exception 
in the case of allylene. When the latter is treated with alcoholic 
potash, ethylisopropenyl ether, a compound which does not yield iso- 
allylene under the ordinary conditions, is obtained. The cause of this 
appeared at first to be that isoallylene is gaseous, and must conse- 
quently develop a much higher vapour tension when heated than the 
liquid derivatives ; this tension on reaching a certain limit would 
prevent the further dissociation of the ether. According to this view, 
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the ether when heated ought to undergo partial dissociation into iso- 
allylene ; this is not the case, however, the compound remaining 
unaltered when heated in a sealed tube at 100—200° either by itself, 
or with concentrated alcoholic potash or potassium hydroxide 
moistened with alcohol, The hypothesis that there is a tendency 
for the formation of methyl groups is borne out by experiment (see 
below), whilst the fact that isoallylene could only be formed from 
ethylisopropenyl ether by the removal of hydrogen from a methyl 
group explains the stability of the latter. 

Isoallylene was prepared by Gustavson and Demianoff's method 
(Abstr., 1889, 29); it only contained slight traces of allylene, if any. 
When an alcoholic solution of isoallylene (prepared at 0°) is heated 
with alcoholic potash in a sealed tube at 160—170° for 12 hours, the 
residual gas appears to contain more allylene than before the experi- 
ment, which is perhaps due to the circumstance that the latter is less 
easily attacked by the alkali than isoallylene, whilst the same ethyl- 
isopropenyl ether is formed as in the case of allylene (see above). 

When the so-called diallyl (b. p. 60°), prepared according to Berthe- 
lot and Lucas’ directions (Compt. rend., 42, 233), is heated in a sealed 
tube with alcoholic potash for six hours at 170°, and the portion of 
the product boiling below 85° is again heated with alcoholic potash 
for the same time at 200°, this being repeated, an isomeric hydro- 
carbon boiling at 80—85° is obtained, together with a small quan- 
tity of a substance boiling at 202°. This hydrocarbon (b. p. 80—85°) 
is dissolved in twice its volume of dry ether and treated with bromine 
(2 mols.) at 0°. The mixture is placed in the dark for 24 hours, then 
poured into a dish, the ether allowed to evaporate, and the liquid por- 
tion of the residue removed by treating it with absolute alcohol (see 
below), the solid portion being crystallised from benzene; it melts at 
140—160°. The tinely powdered substance is shaken with successive 
portions of light petroleum, whereby a compound melting at 180° re- 
mains, whilst a crystalline product melting at 107° is obtained on 
evaporating the petroleum. When the above-mentioned alcoholic 
solution is diluted with water, and the precipitated oil placed over 
concentrated sulphuric acid, crystals separate after several days ; these 
are freed from the liquid by treatment with 60 per cent. alcohol, 
crystallised from ether, and identified as dially] tetrabromide melting 
at 63°. The 60 per cent. alcohol solution is then evaporated, and the 
oily residue dried over concentrated sulphuric acid; it decomposes 
when distilled under a pressure of 30 mm. This liquid and the two 
above-mentioned solid products are tetrabromides of the composition 
CsH»Br,; 80 grams of the diallyl yield 5 grams of the liquid, an 
equal weight of the compound melting at 180°, and 1 gram of that 
melting at 107°. When, therefore, diallyl is treated with alcoholic 
potash, three isomerides are produced whose constitution is uncertain, 
the more so as observations tend to show that the diallyl itself is not 
a homogeneous substance (compare Ciamician and Anderlini, Abstr., 
1890, 20). 

Diisobutenyl, CH,:CMe-CH,CH,CMe:CH,, is prepared according 
to Przibytek’s directions by treating isobutyl chloride with metallic 
sodium ; it boils at 115—,116° (783 mm.). When heated at 180° ina 
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sealed tube, diisobutenyl yields an isomeric hydrocarbon boiling at 
134—135° (768'8 mm.); this solidifies when cooled to 0°, and then 
melts at 7°. It appears to be identical with Przibytek’s diisoerotyl, 
CMe,:CH-CH:CMe,, and the formation of the latter is in harmony 
with the author’s hypothesis that there is a tendency to the formation 
of methyl groups. 

Dipropargyl is prepared according to Henry’s directions (Abstr., 
1873, 1215). Diallyl tetrabromide (320 grams) is triturated with a 
large excess of pulverised caustic alkali, and distilled on a sand-bath, 
whereby a heavy oil (146 grams) is obtained. This, on distillation 
over calcium chloride, commences to boil at 80°, and the temperature 
gradually rises to 150°, at which it begins to decompose ; the distilla- 
tion is then continued under a pressure of 40 mm. When the distil- 
late, consisting of the crude mixture of dipropargyl and bromides, is 
heated on the water-bath in a reflux apparatus for five hours with a 
large excess of alcoholic potash, and the product fractionated, un- 
altered dipropargyl passes over at first, whilst Griner’s dimethy]l- 
diacetylene, CMe:C-C:CMe (Abstr., 1887, 1033), melting at 65°, is 
obtained from the portion boiling at 120-—-140°. The same compound 
is produced from pure dipropargyl and alcoholic potash, together with 
a compound of the formula C,H,,0. A. R. L. 


Polymeride of Trichloracetonitrile. By N. Tscuerwen-Iwanorr 
(J. pr. Chem. [2], 44, 160).—Weddige (Abstr., 1886, 323) showed 
that trichloracetonitrile is polymerised by the action of dry hydrogen 
chloride and prolonged exposure to light. By using hydrogen 
bromide, the author effected the change in 36 hours, the identity of 
the polymeride being determined by its melting point (96°) and 
by analysis. 

When Weddige’s amidoperchloromethylcyanidine is heated with 
hydrochloric acid, it yields chloroform, ammonia, and dihydroxyper- 
chloromethyleyanidine, C;N;(OH).°CCl; (m. p. 152—153°), and when 
it is acted on by zinc-dust, it yields amidodimethyleyanidine, 
C,N;Me,"NH2, which crystallises in long needles and melts at 170°. 

A. G. B. 


Oxidation of Sodium Alkyloxides by Atmospheric Oxygen. 
By F. v. Hemmetmayr (Monatsh., 12, 151—159)—When sodium 
methoxide is exposed to dry air at temperatures between 100° and 
150°, it is in part oxidised to sodium formate and water; the water 
thus liberated acts on a further quantity of the methoxide, forming 
sodium hydroxide and methyl alcohol. Another molecule of the 
methoxide is oxidised in presence of the sodium hydroxide with the 
production of water and sodium carbonate. 

Sodium ethoxide and sodium amyloxide behave like sodium meth- 
oxide, giving the corresponding fatty acids, that is, acetic and valeric 
acids respectively. In those cases where the temperature at which 
the oxidation occurred was raised above 200°, much carbonic acid and 
traces of oxalic acid and of formic acid were formed. In no case was 
the quantity of fatty acid produced more than 50 per cent. of that 
theoretically obtainable from the alkyloxide. G. T. M. 
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Diethylenediamine (Piperazine). By A. Laprensure (Ber., 24, 
2400—2402).— Nitrosopiperazine, C,H,;N,(NO)., is obtained when 
sodium nitrite is added to a solution of piperazine hydrochloride, and 
the mixture heated for a short time. The product, when collected 
and purified by crystallisation from boiling water, forms yellowish, 
lustrous plates, melts at 158°, and is sparingly soluble in cold water 
and in ether, readily in boiling water and hot ether. It is not decom- 
posed by boiling sodium hydroxide solution, or by concentrated 
sulphuric and hydrochloric acids at the ordinary temperature. It 
gives a deep-blue coloration, after some minutes, with a solution of 

henol in concentrated sulphuric acid. 

y-Dimethylpiperazine, ChHsN.Me,, is formed when an aqueous solu- 
tion of piperazine is heated for several hours in a reflux apparatus 
with an excess of potassium methyl sulphate, until the mixture is no 
longer alkaline, and ceases to give the nitroso-reaction. An excess 
of sodium hydroxide is then added, and the product distilled as long 
as the base passes over; the distillate is evaporated with hydro- 
chloric acid, and the hydrochloride, CsHyN2,2HCl, thus obtained, 
crystallised from alcohol. It forms lustrous prisms, which lose their 
lustre at 100°, and develop the odour of the base; it appears also to 
lose water of crystallisation, and to dissociate at this temperature. 
The platinochloride, CsH,N2,H,PtCk, separates from boiling con- 
centrated hydrochloric acid in small, lustrous prisms. The cadmio- 
iodide, CsH\,.N2,2HI1,CdI,, crystallises from boiling water in colourless, 
thick prisms. The aurochloride, the bismuthoiodide, and the periodide 


are sparingly soluble, crystalline compounds. The base is easily 
volatile, and has a penetrating odour recalling that of methylamine. 
A. R. L. 


Synthesis of Pyrone. By A. Prratroner and B. Srrazzers 
(Gazzetta, 21, 283—312).—I. Action of Carbon Oxychloride on Copper 
Ozalacetate.—It was supposed that these substances would react accord- 
ing to the equation Cul CH(COOEt)-CO-COOEt]}, + COCI, = CaCl, 
+ 0<E COOR Cr COORLy > CO + H,0, yielding an ethyl pyrone- 
tetracarboxylate, from which pyrone or chelidonic acid might be 
obtained by hydrolysis. On mixing, however, a benzene solution of 
carbon oxychloride with copper oxalacetate, and allowing it to remain 
for about a month, the copper salt takes up an appreciable quantit 
of chlorine. On treating the product with dilute sulphuric an | 
pyruvic acid and a small quantity of a chlorinated derivative of 
pyruvic acid are formed. The latter compound yields a hydrazone, 
CH,Cl‘-C(COOH):N,HPh, which crystallises in short, flattened, 
yellow needles, melts at 199—200°, and dissolves readily in organic 
solvents and in sodium carbonate, but only very sparingly in water. 
On heating to 220°, it evolves carbonic anhydride, and the previously 
fused mass resolidifies. On treating an aqueous solution of the residue 
with dilute potash, a small quantity of a substance separates, crystal- 
lising in small, white, lustrous needles, melting at 110—111°. It 
has feeble basic properties, dissolves in dilute acids and in organic 
solyents, but only sparingly in water, with which it forms an alkaline 
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solution. No analysis could be made, but it was ascertained to be 
free from chlorine. 

Il. Formation of Ethyl Dimethylpyronedicarborylate-—In order to 
prepare this, sodium (6 grams) is added to a solution of ethyl acetone. 
dicarboxylate (20 grams) in dry ether (20 c.c.), and heated on the 
water-bath for two hours. Any unaltered sodium is then withdrawn, 
dry ether (150 c.c.) added, and dry acetic chloride (12°8 grams) 
quickly introduced. The action is energetic, and when it is com. 
pleted the liquid is cooled, shaken with water, and the ethereal 
solution dried over calcium chloride, and evaporated. The product 
is ethyl dimethylpyronedicarboxylate, and crystallises from boiling 
ether in large, colourless, tabular crystals, melts at 79—80°, and is 
generally identical with the compound prepared by Conrad and 
Guthzeit (Abstr., 1886, 333), and yields an identical lutidone deriva- 
tive, NH<OMeic (COORD > CO melting at 220°. 

A disodium derivative of ethyl acetonedicarboxylate is formed by 
treating a solution of the ethyl salt (10 grams) in benzene (3 to 
4 vols.) with fragments of sodium (4 grams), and heating on the 
water-bath for 2 to 24 hours. The reaction is completed when a 
reddish tinge commences to appear in the solution. The product is 
a pale-yellow, amorphous powder. 

III. Synthesis of Pyrone and of Chelidonic Acid.—Ethyl pyronetetra- 
carboxylate is formed when ethyloxalic chloride, COCI*COOEt 
(2 mols.), is added to a benzene solution of the sodium derivative of 
ethyl acetonedicarboxylate just described. When the reaction mod- 
erates, the mixture is heated in a reflux apparatus, shaken with 
water rendered slightly alkaline, and the. uppermost layer of liquid 
dried and freed from the solvent. The product is a deep-yellow oil, 
which, after a time, deposits minute, acicular crystals of ethyl pyrone- 
tetracarboxylate ; this melts at 94°, and dissolves readily in alcohol, 
benzene, acetic acid, and chloroform, but only sparingly in boiling 
water. It also dissolves in cold alkalis, forming yellow solutions. 

Ethyl pyridonetetracarborylate, Cy,H,,O,N, prepared by treating the 
preceding compound with warm, dilute ammonia, crystallises from 
alcohol in slender, colourless needles, melts at 229°, and dissolves 
very sparingly in cold water. It is a feeble base, and dissolves in 
cold, concentrated acids, but is reprecipitated from its solutions on 
the addition of much water. 

When ethyl pyronetetracarboxylate is dissolved in boiling sulph- 
uric acid (1 : 2), the liquid soon turns yellow, and a brisk evolution 
of carbonic oxide and anhydride takes place, probably owing to 
a radical decomposition of the compound. 

Chelidonic Acid.—Ethy] pyronetetracarboxylate (3 grams) is heated 
with dilute (1 : 3 by weight) sulphuric acid (100 c.c.), the mixture 
strongly agitated until solution is complete, then immediately cooled, 
allowed to remain for 24 hours, and filtered; the solution is now 
neutralised with barium carbonate, the deposit washed by decantation 
with cold water, and then thoroughly extracted with boiling water. 
The extract, on concentration on the water-bath, deposits a small 
quantity of the sparingly soluble barium chelidonate, and from this 
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the pure acid may be obtained, by converting it into the silver salt 
and saponifying. The acid may also be prepared by heating ethyl 

ronetetracarboxylate with water (20 parts) and 1 or 2 drops of 
sulphuric acid for 6—8 hours at 120—130°, and proceeding as before. 
The yield is 8 per cent. The product has the same properties as the 
naturally occurring acid. It crystallises in interlaced, colourless needles 
containing 1 mol. H,O, which it loses at 110—120°, ina vacuum over 
sulphuric acid, forms colourless solutions with alkaline carbonates, 
and yellow ones with the hydroxides; the latter, after boiling for 
some time, evolve an odour of acetone; it dissolves in boiling water, 
and very sparingly in the cold. The silver salt crystallises in long, 
colourless needles, sparingly soluble in boiling water. The anhydrous 
acid melts at 230—235° with evolution of carbonic anhydride. It 
dissolves in concentrated ammonia, and the solution yields ammonio- 
chelidonic acid, C;H;O;N. ‘The latter yields a dibromo-derivative, 
C;H,0;NBr, + 2H.0, crystallising in colourless needles. Both these 
compounds give the characteristic reactions of the corresponding 
derivatives obtained by Lieben and Haitinger (Abstr., 1885, 47, 965) 
from 2: 6-pyronedicarboxylic acid. 

Pyrone.—Ethyl pyronetetracarboxylate (6 grams) is dissolved in 
hot, dilute sulphuric acid (1 : 3), and the solution heated until a slight. 
yellow coloration, accompanied by an incipient evolution of gas, 
becomes apparent. The solution is then neutralised with barium 
carbonate, the cold solution filtered, concentrated, and supersaturated 
with perfectly neutral calcium chloride. The pasty mass is shaken 
8 or 10 times with ether; the ethereal solution, on drying, leaves a. 
residue of pyrone in small, colourless crystals, which melt at 30°, and 
dissolve very readily in water. By treatment with concentrated 
ammonia it is converted into the pyridone, melting at 147°, identical 
with that obtained from ammonio-chelidonic acid, and yielding the. 
same dibromo-derivative, C;H,Br,ON, as described by Lieben and 
Haitinger (loc. cit., and Abstr., 1884, 1196 ; compare — vol., p. 458).. 

. B. A. A. 

New Derivatives of Stearic Acid. By C. Het and J. 
Sapomsky (Ber., 24, 2388—2396).—The stearic acid employed was. 
prepared from bassia oil, which is expressed from the seeds of Bassia 
latifolia, a tree growing in the Himalayas; the oil also contains. 
palmitic and oleic acids. 

To obtain pure stearic acid, the oil is saponified with dilute sodium 
hydroxide, and after precipitating the soap with common salt, it is. 
pressed and dissolved in water; dilute sulphuric acid is now added, 
and the precipitated fatty acids are repeatedly washed, by fusing 
under water, until the washings are neutral. The oleic acid is then 
removed by triturating with cold alcohol, and the residue submitted 
to fractional distillation under diminished pressure, first at 100 mm., 
and afterwards at 15 mm.; after three fractionations, the portion 
passing over between 270° and 290° at 15 mm. is collected separately ; 
it now contains 80 per cent. of stearic acid, and melts at 65°. It is 
dissolved in an excess of hot alcohol, and on the addition of alcoholic 
ammonia and a hot alcoholic solution of magnesium acetate, mag- 
nesium stearate separates; this is filtered off while hot, washed with 
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hot alcohol, and, after repeating the operation, dried and decomposed 
with sulphuric acid (Heintz’ method). The acid thus obtained is 
pure; it crystallises from alcohol in iridescent needles and plates, 
and melts at 69°2°. 
a-Bromostearic acid, C\sH;BrO,, is prepared by heating stearic 
acid (100 grams), well mixed with amorphous phosphorus (washed 
free from acid with water, and dried at 100°; 4°5 grams) in a reflux 
apparatus, and gradually dropping in bromine (dried by shaking with 
concentrated sulphuric acid; 36 c.c.). The reaction proceeds 
violently at first, but soon subsides; the heating is continued until 
bromine vapour is no longer perceptible. The reddish-brown melt 
is slowly poured into cold water, and washed by decantation until 
free from acid. It unites with water, forming an opaque mass re- 
sembling butter, the quantity taken up being dependent on the tem- 
perature; to remove this water it is heated with light petroleum, 
which dissolves the acid, forming a solution which floats on the water; 
the solution is separated and put aside, when crystals slowly make 
their appearance ; after two or three recrystallisations, it is obtained 
as colourless, lustrous needles, or four-sided tables, and melts at 60°. 
It is insoluble in water, but dissolves readily in the ordinary organic 
solvents ; it has not any irritating action on the skin. The ethyl salt 
is obtained when the acid is gently heated in alcoholic solution 
and a stream of hydrogen chloride passed through it, the compound 
separating as an oil; this solidifies on cooling, and after repeated 
crystallisation from alcohol, forms white, nodular aggregates, melts 
at 35—36°, and is readily soluble in the ordinary solvents. 
a-Hydrowxystearic acid, C\sH yO 3, is formed when the brominated 
derivative is heated in a reflux apparatus with an excess of alcoholic 
soda for 24 hours; the sodium salt is collected, washed with alcohol 
and water, and decomposed with sulphuric acid; the free acid is dis- 
solved in water, and the solution extracted with ether. It separates 
from a mixture of benzene (1 part) and light petroleum (3 parts) 
as a white, crystalline powder, melts at 84—85°, resolidifies at 71—70°, 
-and.is soluble in the ordinary solvents; 100 parts of alcohol dissolve 
U0'58 part at 20°. The silver salt is a white precipitate, which darkens 
on exposure to light; the copper salt is a green precipitate, whilst the 
-barium, lead, and cadmium salts are white precipitates. The acid is 
not identical with that described by Fremy, and later by Saytzeff; it 
‘differs from this in its solidifying point and in solubility. The con- 
stitution of the bromo- and of the hydroxy-stearic acid is proved by 
the fact that the cyano-acid obtained from the former yields hexa- 
-decylmalonic acid on hydrolysis. 
a-Amidostearic acid, C,,H;,NO2, is obtained when the bromo-acid is 
heated in a sealed tube with an excess of alcoholic ammonia at 
135—140° for 7—8 hours. The crystalline mass is heated on the 
‘water-bath to free it from ammonia and alcohol, and washed succes- 
sively with boiling water, hot alcohol, ether, and dilute sodium 
hydroxide ; it is then crystallised from boiling glacial acetic acid, 
‘when it forms a white, crystalline powder which melts at 221—222° ; 
-it is insoluble in alcohol, ether, and benzene. 
a-Anilidostearic acid, C4Hy,NO,, is formed when the bromo-acid is 
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heated with an excess of aniline in an oil-bath at 180—185°. The 
dark, reddish-brown, partially resinified mass is treated with dilute 
hydrochloric acid to remove the aniline, and washed with water and 
a little alcohol ; it is then purified by repeated fractional precipitation 
from its solution in boiling glacial acetic acid, and final crystallisation 
fromalcohol. It forms a white, granular powder, melts at 84°5°, and 
is readily soluble in benzene, ether, and alcohol, but only sparingly in 
A. R. L. 


light petroleum. 


Action of Bibasic Acid Chlorides on Ethyl Sodiocyanacetate. 
By P. T. MuxuEr (Compt. rend., 112, 1139—1141).—Succinic chloride 
(1 mol.) and ethyl sodiocyanacetate (2 mols.) react in presence of 
dry ether, yielding ethyl succinocyanacetate, a white compound soluble in 
chloroform in the cold. After crystallisation from chloroform, it melts 

. oe. Pane C:C(CN)-COOEt. 
— 126°. I 
at 125—126°. It has the composition 6H,-CO-0 


Phthalic chloride yields ethyl phthalocyanacetate, 
CcHiO-C(CN )COOEt 
CO-O 


a product insoluble in ether and in water, but soluble in benzene or 
chloroform, from which it separates in white crystals melting at 175°, 
with decomposition. When these compounds are boiled with water, 
they yield ethyl cyanacetate and succinic acid or phthalic acid respec- 
tively. Prolonged ebullition with water splits up the ethyl cyan- 
acetate into carbonic anhydride and ammonium acetate, probably 
with intermediate formation of acetonitrile. 

The products obtained from the bibasic acid chlorides do not react 
with water in the same way as the products obtained by Haller from 
the monobasic acid chlorides. C. H. B. 


Levulinic Acid: Acetonediacetic Acid Dilactone. By A. 
MicuarLt (J. pr. Chem. [2], 44, 113—129).—According to Kent 
and Tollens (Annalen, 22'7, 229), levulinic acid distils in a vacuum at 
157—160° ; but the acid prepared by the author distilled at 148—149° 
at 15 mm. 

Ethyl levulinate was prepared in three different ways, namely, by 
the action of hydrogen chloride on the acid dissolved in alcohol 
(Abstr., 1881, 410), by heating silver levulinate with ethyl iodide in 
a'sealed tube at 100° for 15 hours, and by heating levulinic acid with 
alcohol and sulphuric acid; in each case the ethyl salt obtained was 
an oil, soluble in water, and boiling at 203—204° (compare loc. cit., 
and Conrad, who prepared the salt by the last-mentioned method, 
and states that it is insoluble in water; Abstr., 1878, 137). 

Ethyl levulinate hydrazone was obtained by Fischer’s method, 
namely, the action of phenylhydrazine on the ethereal salt (Abstr., 
1887, 149) ; it crystallises in plates or prisms, begins to soften at 
103°, and melts at 106—108° (not 110°). Water is separated during 
its formation, not alcohol. Fischer (loc. cit.) has pointed out that 
a-ketonic acids will form hydrazones in the presence of mineral acids ; 
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and although ethyl levulinate behaves as an a-ketonic acid deriva- 
tive in this respect, levulinic acid does not, no hydrazone being 
formed. 

The oxime C;,0;H,;N, obtained by the action of bydroxylamine on 
ethyl levulinate, crystallises from light petroleum in large, colourless, 
obliquely truncated, prismatic needles, melts at 38—39°, and is 
sparingly soluble. This compound should be identical with that 
obtained by Miiller (Abstr., 1883, 1129) by the action of ethyl iodide 
on silver y-isonitrosovalerate, but Miiller’s ethyl derivative is an oil 
which does not solidify; the author repeated Miiller’s experiment, 
and obtained an oil half of which distilled between 135° and 160° 
under a pressure of 40 mm., and the other half between 160° and 164°. 
An analysis of the latter half led the author to conclude that it con- 
tained the crystalline oxime, but was too impure to crystallise. 

The oxime C;HN,0,, obtained by the action of hydroxylamine on 
acetonediacetic acid dilactone (Abstr., 1890, 30), crystallises with 
2 mols. H,O in large, lustrous, colourless, pointed prisms; it blackens 
at 240°, decomposes at 248—250°, and dissolves sparingly in cold, 
more easily in hot, water and alcohol. The aqueous solution is feebly 
acid, but does not evolve carbonic anhydride from sodium carbonate. 

Bredt’s hydrazone (Abstr., 1590, 864) is also obtained when the 
dilactone reacts with phenylhydrazine hydrochloride in aqueous solu- 
tion ; it begins to melt at 290°, and melts completely at 298—301’, 
with discoloration. When the dilactone and phenylhydrazine hydro- 
chloride react in presence of sodium acetate, a compound which 
crystallises in prismatic plates is formed ; this softens at 130—135°, 
solidifies again at a higher temperature, and decomposes at about 
230°. 

The author discusses the probable constitution of ethyl levulinate 
and acetonediacetic acid dilactone dioxime in the light of the above 
reactions, and concludes his paper by a seriatim refutation of Bredt’s 
reasons for considering levulinic acid to be a 4-hydroxylactone 
(Annalen, 253, 314; 256, 314; Abstr., 1890, 863). Our present 
knowledge of the subject is in favour of the ketonic constitution for 
levulinic acid. A. G. B. 


Action of Zinc on Ethyl Dibromosuccinate. By A. Cxiavs 
(J. pr. Chem. [2], 44, 110—112).—A reply to Michael and Schulthess 
(this vol., p. 1184) on the question as to whether an intermediate 
compound of zinc with the elements of ethyl dibromosuccinate is 
formed prior to the decomposition into zinc bromide and ethy| 


fumarate. W. P. W. 


Conversion of Maleic Acid into Fumaric Acid. By Z. H. 
Sxravup (Monatsh., 12, 107—145; compare Abstr., 1890, 1397).—At a 
temperature of 100°, and under the ordinary pressure, water does not 
convert maleic into fumaric acid; but at a higher temperature, and 
under increased pressure, the change takes place, the amount of 
fumaric acid produced varying considerably with the conditions, 
although in no case is the conversion complete (compare Tanatar, 
Chem. Centr., 1891, 17). At low temperatures, part of the maleic 
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acid remains unchanged, whilst at higher temperatures it is to a large 
extent converted into a malic acid, which is most probably identical 
with the inactive variety obtained by Loydl from fumaric acid and 
sodium hydroxide solution. The same inactive variety of malic 
acid is obtained on heating an aqueous solution of fumaric acid at 
180—190°. 

Concentrated hydrochloric acid converts maleic acid at ordinary 
temperatures into a mixture of fumaric acid and chlorosuccinic acid, 
but the latter is not formed by the action of hydrochloric acid on 
fumaric acid. Hydriodic acid rapidly converts maleic into fumaric 
acid, probably with the production of some succinic acid. Benzene- 
sulphonic acid, like sulphuric acid, is almost without action on 
maleic acid under ordinary conditions; whilst oxalic acid at a high 
temperature induces conversion into malic acid, the oxalic acid itself 
undergoing decomposition, with formation of formic acid and carb- 
onic anhydride. Heated in sealed tubes with benzenesulphonic acid, 
or with sulphuric acid, maleic acid in aqueous solution is only very 
slowly converted into fumaric acid, the presence of these acids 
appearing to hinder the change. Organic acids, such as formic, 
acetic, butyric, and isobutyric, have very little influence on the con- 
version of maleic acid. 

The copper, lead, and silver salts of maleic acid are partly con- 
verted into fumaric acid on treatment with hydrogen sulphide, the 
copper and lead salts giving the largest yields. Hydrogen sulphide 
alone has little effect on maleic acid, but when an aqueous solution of 
the acid is saturated with hydrogen sulphide and sulphurous anhydr- 
ide and then warmed, a very considerable yield of fumaric acid is 
obtained. 

The author gives numerous details of his work, and in conclusion 
supports the view that the conversion of maleic into fumaric acid is 
a purely catalytic action, and is quite independent of the presence 
or absence of water during the change (compare Anschiitz, Abstr., 


1890, 363). G. T. M. 


Methylene Derivatives of Carbamide and of Thiocarbamide. 
By F. v. Hemmetmayr (Monatsh., 12, 89—97).—Methylenethiocarb- 


amide, CS Gon CH., or, according to the investigations of Storch, 


N HU<S > CH., is obtained on mixing together equal weights of 


thiocarbamide and the so-called chloromethyl alcohol of Lésekann 
(Chem. Zeit., 14, 1408—1409). Much heat is developed during the 
reaction, and hydrogen chloride escapes. The product, which solidifies 
on cooling, is freed from methyl alcobol, dissolved in water, and the 
solution gently warmed, when the compound is precipitated in the 
form of white, insoluble flocks. It is almost insoluble in all ordinary 
solvents, 1 part requiring 50,000 parts of water and 8,000 of alcohol 
for its solution at ordinary temperatures. When warmed with mineral 
acids and with bases, it dissolves, forming thiocarbamide and form- 
aldehyde. Nitric acid, potassium permanganate, and bromine water 


oxidise the sulphur of the compound to sulphuric acid. On long- 
4u2 
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continued boiling with water, methylenethiocarbamide is resolved 
into thiocarbamide and formaldehyde. It commences to decompose 
at 180° with evolution of ammonia, and at 200° melts, forming a 
brown liquid; in its chemical and physical properties it closely 
resembles ethylidenethiocarbamide (compare Reynolds, Krit. Zeitschr., 
1871, 325). 


Methylenecarbamide, CO aa CH), is prepared by warming a mix- 


ture of equal weights of carbamide and chloromethyl alcohol, and 
treating the product in a manner similar to that indicated in the pre- 
paration of the corresponding thiocarbamide, to which the new com- 
pound shows a considerable resemblance, both in appearance and 
properties. It begins to decompose at 200°, with evolution of ammo- 
nia, and at 240° melts to a brown liquid, which solidifies on cooling, 
and is soluble in hot water. Mineral acids resolve it into carbamide 
and formaldehyde, and the same change is produced by long-continued 
boiling with water. G. T. M. 


Formation of Uric Acid and of Xanthine Bases, and the 
Production of Leucocytosis in Mammals. By J. Horsaczewsk 
(Monatsh., 12, 221—275).—It has been previously shown (Abstr., 
1890, 184) that uric acid is produced when an extract of the spleen is 
warmed for some hours with fresh arterial blood or with a dilute 
solution of hydrogen dioxide, or exposed to the air at a moderate 
temperature. The extract used in the experiments was prepared by 
digesting the fresh spleen with distilled water at 50° for eight hours ; 
during this process putrefaction sets in, and a moderate gas evolution 
commences. The filtered extract is then carefully precipitated with 
lead acetate, allowed to settle, and the clear solution filtered. The 
extract obtained in this way contains substances which are decom- 
posed on boiling in absence of oxygen with formation of xanthine and 
hypoxanthine ; if, however, decomposition takes place in presence of 
oxygen, a quantity of uric acid, equivalent to that of the xanthine 
bases, is produced. Experiments showed that these mother substances 
are present in the lymphatic elements of the spleen, especially in the 
nuclei, as has been suggested previously by Kossel, Schréder, and 
others. 

An examination of a number of organs, obtained chiefly from young 
calves, but in some cases from fresh corpses, showed that they all, 
except the sinews, give uric acid when treated with fresh blood until 
putrefaction sets in; with the exception of calves’ brain and calves’ 
lungs, which in one case each gave moderately large quantities of 
uric acid, neither the blood nor any of the organs contains any appreci- 
able quantity of this acid before the treatment. 

When a dilute alkaline solution of nuclein, prepared from the spleen 
as described by Miescher, is injected subcutaneously into a rabbit, the 
quantity of uric acid in the urine is increased; the same result is 
observed when nuclein, suspended in water, is introduced into the 
human system. 

The increase in the number of leucocytes in the blood of man, on 
taking mixed animal and vegetable food after a fast of 18 hours, is 


eo - Ft © © 


—e 


a OO lS — = DP et 


a ain 2 nae A oe. 4 ee 


ORGANIO CHEMISTRY. 1341 


accompanied by an increased secretion of uric acid, but the total 
quantity of nitrogen excreted in the urine is not very materially aug- 
mented. When vegetable food only is taken after a fast of 18 hours, 
the results vary greatly with different individuals; in some cases the 
quantity of uric acid excreted is doubled, in others a hardly percept- 
ible increase takes place. 

Various experiments showed the close relationship between the 
number of leucocytes in the blood and the quantity of uric acid 
secreted in the urine; it seems probable that in mammals, under 
normal conditions, the uric acid is formed from the decomposition 
products of the leucocytes. 

Quinine and atropine, given in small doses to man afteran 18 hours 
fast, cause a diminution in the number of Jeucocytes in the blood, and 
also lessen the secretion of uric acid; small doses of pilocarpin, given 
under the same conditions, increase the number of leucocytes, and in 
some cases the quantity of uric acid secreted is also increased; anti- 
pyrine and antifebrine increase the number of leucocytes, but diminish 
the uric acid secretion. 

Nuclein from spleen, and probably also other nucleins, produce, 
compared with albumin, a relatively very intense leucocytosis; in the 
case of a man who had fasted for 18 hours, a dose of 5 grams of 
nuclein increased the number of leucocytes 83 per cent.; in two other 
experiments with different individuals the increase was 53:1 and 60°5 
per cent. respectively. This result is probably due to a proliferation 
of the lymphoid elements in the lymphoid tissues of the intestinal 
canal and mesenterial and lymphatic glands, as well as in the spleen, 
marrow, «&c. F. S. K. 


Azines of the Uric Acid Group. By O. Kiinuine (Ber., 24, 
2363—2369).—Hinsberg (Abstr., 1885, 909) obtained hydroxycarb- 
oxytoluquinoxaline ureide by mixing aqueous solutions of 3 :4-di- 
amidotoluene and alloxan; the author has succeeded in preparing 
alloxazine and certain of its derivatives by employing the hydrochlor- 
ide of the orthodiamine instead of the free base, under the conditions 
described below. 

Allowazine, or Pct ih i is formed when aqueous or alco- 
holic solutions containing equivalent quantities of alloxan and 1 : 2-di- 
amidobenzene hydrochloride are mixed and heated for a short time ; 
the liquid becomes yellow, and a thick, yellow precipitate separates, 
which is collected and repeatedly boiled with water; it consists of 
microscopic needles. The compound is insoluble in water and in 
ether and very sparingly soluble in alcohol; it dissolves in alkali 
carbonates and is reprecipitated on the addition of a mineral acid ; it 
decomposes above 300°. The alkali salts are readily soluble in water 
and are partially decomposed by carbonic acid; the barium salt is a 
flocculent precipitate which could not be obtained of constant com- 
position. The azine is not completely converted into the correspond- 
ing hydroxyquinoxalinecarboxylic acid when heated with an excess 
of aqueous potassium hydroxide for nine hours, thus differing from 
Hinsberg’s ureide (loc. cit.). 
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N:C-NH-CO . 
ine, C ‘ aoe d from alloxan 

Tolualloxazine, CQ3HH;Me< N: (s CO-NH’ is obtaine and 
3:4.diamidotoluene hydrochloride in a similar manner to the last- 
described compound, which it closely resembles. 

Naphthallowazine, CyH. Fn ipo be is produced from alloxan 

¥ > e"*SN0-CO NH’ 

and 1:2-diamidonaphthalene hydrochloride. It forms a yellow, 
microscopic powder, decomposes above 300°, does not dissolve in 
alkali carbonates, but is readily soluble in caustic alkalis; it is very 
sparingly soluble in water and only slightly more so in alcohol; the 
barium salt is a yellow precipitate, insoluble in water, and decomposes 
when dried in the desiccator. li 

When hot aqueous solutions of alloxantin and 3: 4-diamidotoluenc 
hydrochloride are mixed, tolualloxazine, identical with that described 
above, is formed. wieien 

:C-N Me , : 
; xazine, C I is obtained when 

Dimethyltolualloxazine, C;H;Me <y: db CO-NMe’ 
an excess of aqueous 3 : 4-diamidotoluene hydrochloride is added to a 
boiling aqueous solution of tetramethylalloxantin and the mixture 
boiled for a time. It does not show acidic properties ; it crystallises 
from boiling water, in which it is sparingly soluble (0°5 gram requires 
for dissolution 2 litres of boiling water), in delicate, yellowish-white 
needles, but is best crystallised from boiling alcohol, which dissolves it 
more readily. It melts at 205—210°. 

: , N:C-NMe:CO 

Dimethylalloxazine, CsHi< N: dy CO _NMe’ 
sandy, crystalline powder; it is very sparingly soluble in water, more 
readily in boiling alcohol, and melts at 236°. 

N:C:OH 


Hydroxyquinoxalinecarborylic acid, CHi<y. é COOH’ is formed 
4N.U* 


is a yellowish-white, 


when aqueous solutions of 1 : 2-diamidobenzene and mesoxalic acid are 
heated; it separates from boiling water in delicate, yellow needles 
and decomposes at 200°; the barium salt SS —— 

) . . . bd j . 

Naphthazinehydroxycarboxylic acid, CoHe<y. é&cooH’ * only 
sparingly soluble in boiling water; the bariwm salt is a yellowish, 
flocculent precipitate. 

Toluquinoxalinecarboxylic acid, prepared from 3 : 4-diamidotoluene 
and mesoxalic acid, is identical with that described by Hinsberg(loc. *) 

A. R. L. 


Thiophen. By G. Minunni (Gazzetta, 21, 143—148).—When 
thiophen, prepared by Volhard and Erdmann’s method, is heated 
with an equal weight of phenylhydrazine, evolution of hydrogen 
sulphide commences after a few minutes and continues for some hours, 
but on distilling the product nothing but unaltered thiophen and pheny]- 
hydrazine are obtained. Similar results are obtained on operating in 
a closed tabe at 220°. 

When the thiophen recovered from the above operations is heated 
at 200—210° in a closed tube with litharge, no change is observed, 
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bat when thiophen which has not been treated with phenylhydrazine 
is heated with litharge, lead sulphate is formed. From this it is 
evident that the evolution of hydrogen sulphide is due to the presence 
of some impurity in the thiophen. 

If 1 part of phenylhydrazine be gradually dropped into 10 parts of 
the impure thiophen, a white, crystalline substance, soluble in excess 
of the base, is precipitated; this compound is not formed if thiophen 
which has been already heated with phenylhydrazine is employed. 
The crystalline compound thus formed is identical with the phenyl- 
hydrazine phenylthiocarbazide prepared by E. Fischer (Annalen, 190, 
114) by the action of phenylhydrazine on carbon bisulphide. The 
impurity is therefore carbon bisulphide. Rectified thiophen contains 
an average of about 02 per cent. of this substance, and unrectified 
thiophen a much larger quantity. 

The author records a very characteristic property of phenylhydr- 
azine phenylthiocarbazide; on passing a current of dry oxygen 
through its solution in carbon bisulphide, hydrogen sulphide is evolved 
and diphenylthiocarbazide deposited as a white, crystalline powder. 

E. v. Meyer (Abstr., 1886, 349) states that a mixture of phenyl- 
hydrazine and benzene deposits a crystalline compound containing 
sulphur and melting at 96°; he considers its formation to be due to 
an impurity in the phenylhydrazine employed. This substance agrees 
in all its recorded properties with phenylhydrazine phenylthiocarb- 
azide, and is most probably derived from carbon bisulphide in the 
benzene employed, as commercial benzene always contains this im- 
purity. W. J. P. 


Note.—A short time before the publication of this paper, Liebermann 
and Seyewitz (this vol., p. 684) stated that the carbon bisulphide in 
commercial benzene could be estimated by means of its reaction with 
phenylhydrazine. W. J. P. 


Ring and Nucleus Structure of Aromatic Hydrocarbons. 
By W. Vauset (J. pr. Chem. [2], 44, 137—149).—The author reviews 
the structural formule hitherto proposed for benzene, and regards 
Loschmidt’s (Monatsh., 11, 28; Abstr., 1890, 602) as the least objec- 
tionable of them. But even this does not express his ideas of the 
benzene molecule, for the summits of the tetrahedra are all in the 
same plane, a dissymmetry that is not warranted by the behaviour of 
benzene. None of the formule hitherto suggested complies with the 
fact that ortho- and para-derivatives are chiefly formed (1) when 
benzene and toluene are chlorinated and brominated ; (2) when halogen 
substitution products of the methyl group in toluene are nitrated ; 
(3) when chloro-, bromo-, and iodo-benzene are nitrated; (4) when 
acetanilide is nitrated, producing ortho- and para-nitraniline; (5) 
when phenol is nitrated, chlorinated, and sulphated; (6) when cinn- 
amic and hydrocinnamic acids are nitrated. Nor does any of them 
comply with the facts that meta-derivatives are chiefly formed (1) 
when benzaldehyde, acetophenone, benzoic acid, and phenyl cyanide 
are nitrated; (2) when benzene is heated with fuming sulphuric acid 
at 200°, the metasulphonic acid at first formed being converted into 
the para-acid by longer heating, 
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The author’s formula for benzene is a symmetrical arrangement of 
Loschmidt’s formula, that is to say, instead of the summits of the six 
tetrahedra being all on the same side of the central plane, three of 
them are on each side. He explains away various difficulties by aid 
of this formula and develops it for naphthalene, in which case it 
complies with Bamberger’s qualifications (Annalen, 257, as Abstr., 
1890, 1299), and for anthracene. 6. B. 


Constitution of Cymene. By M. Fiverr (J. pr. Chem. [2], 44, 
150—152).—The author has repeated Widman’s experiments (this 
vol., p. 986), and fully confirms his conclusion that cymene is an 
isopropyl] derivative. A. G. B. 


Metacyanobenzyl Chloride and Metacyanobenzaldehyde. 
By P. Reinetass (Ber., 24, 2416—2424).—Metacyanobenzyl chloride, 
CN-C,H,CH,Cl, is obtained by treating metacyanotoluene with 
chlorine at 150° until it has gained 30 per cent. in weight, spreading 
on a tile the reddish-yellow, crystalline cake which forms on cooling, 
and then dissolving it in a small quantity of boiling alcohol. It 
separates from alcohol in small, white plates or colourless prisms, and 
from boiling water in long, delicate needles, melts at 67°, boils 
at 258—260° (760 mm.). It is also soluble in ether, chloroform, 
and benzene, and is slightly volatile with aqueous vapour. Its 
vapour has a strong action on the eyes and mucous membrane of the 
nose ; whilst the substance itself produces an irritation on the skin, 
and a burning on the tongue. 

Metacyanobenzal chloride, CN-C,HyCHCl,, is formed by treating 
metacyanotoluene with chlorine until it has gained 60 per cent. in 
weight ; when the red product is distilled, it passes over with the 
evolution of hydrogen chloride between 272° and 275° (765 mm.) as a 
clear, yellow liquid. 

Paracyanobenzal chloride, CN-C,H,CHCl,, is prepared by treating 
paracyanobenzyl chloride (Mellinghoff, Abstr., 1890, 239) with 
chlorine until it has gained 30 per cent. in weight; it is a colourless 
liquid boiling at 273—276° (770 mm.). 

Metacyanobenzyl cyanide, CN-C;H,CH,°CN, is obtained by dissolv- 
ing metacyanobenzyl chloride (6 grams) and potassium cyanide 
(3 grams) in water (25 c.c.) and alcohol (60 c.c.), heating the mixture 
on the water-bath for # hour, distilling off two-thirds of the alcohol, 
and pouring the residue into water; the precipitated compound is 
crystallised from hot water; it forms delicate needles, melts at 84°, 
and is easily soluble in alcohol, ether, chloroform, and benzene. 

w-Chlorometatoluamide, CON H,°C,H,CH,Cl, is formed by dissolving 
metacyanobenzyl chloride in five times its weight of concentrated 
sulphuric acid and allowing it to remain for 15 hours (compare Gabriel, 
Abstr., 1887, 1038 ; Mellinghoff, loc. cit.), then pouring it into eight 
times its volume of water, neutralising with dilute ammonia, and 
crystallising the precipitated compound from a small quantity of hot 
alcohol. It melts at 124°, and is very readily soluble in alcohol, ether, 
and hot water. Its dust causes sneezin 
w-Chlorometatoluic acid, COOH:C,Hy CH,Cl, is produced by heat- 
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ing metacyanobenzyl chloride with 20 times its weight of concen- 
trated hydrochloric acid in a reflux apparatus, when the acid separates 
from the solution on cooling in small, delicate needles. To purify it, 
it is dissolved in dilute ammonia, filtered, and reprecipitated by the 
addition of hydrochloric acid. When recrystallised from hot water, 
it melts at 135°, and is readily soluble in alcohol and ether. The 
copper salt separates as a sparingly soluble, bright blue precipitate on 
adding copper sulphate to an aqueous solution of the ammonium salt. 

Metacyanobenzylphthalimide, CN-C.HyCH:-N:C,H,O., is prepared 
by heating an intimate mixture of dry metacyanobenzyl chloride 
(7 grams) and potassium phthalimide (9 grams) in a globular flask at 
125—130° for 3—4 hours; when cold, the product is boiled with 
water and the solution filtered while hot; the granular powder 
which separates from the filtrate is purified by crystallising it from 
glacial acetic acid ; it melts at 147°. 

w-Amidometatoluic acid, COOH’C,HyCH,NH:2, is obtained by 
heating the last-described imide (2 grams) with concentrated hydro- 
chloric acid (10 c.c.) at 200° for 3 hours in a sealed tube, diluting 
the product with a little water, filtering off the phthalic acid, and 
isolating the new acid from the filtrate by means of its mercuric salt, 
which is sparingly soluble in water; this is decomposed by a current 
of hydrogen sulphide, sodium acetate added to the filtrate, and the 
liquid slowly evaporated, when the acid separates in small, white 
scales which melt at 215—218°. An intermediate compound, meta- 
carboxybenzylphthalamic acid, COOH-C,H,CH,-NH-CO-C,H,COOH, 
is formed by heating the phthalimide (5 grams) with 30 per cent. 
sodium hydroxide (40 c.c.) for 20—25 minutes, shaking frequently, 
and then adding water and an excess of hydrochloric acid, when it is 
precipitated; when recrystallised from hot alcohol, it melts at 
228—230° (compare Giinther, Abstr., 1890, 977). If this compound 
is heated with concentrated hydrochloric acid at 200° in a sealed tube 
for 3 hours, w-amidometatoluic acid is formed. The platinochloride, 
(CsH,NO,)2,H,PtCl,, is a yellow ochreous precipitate, and the awrochlor- 
ide forms yellow prisms and melts at 175—177° with decomposition. 

Dimetacarborybenzyl ether, O(CH,C,HyCOOH)., is obtained by 
heating metacyanobenzyl chloride (5 grams) with 33 per cent. potas- 
sium hydroxide in a reflux apparatus for 3 hours, diluting with water, 
and, after precipitating the filtrate with an excess of hydrochloric 
acid, crystallising from hot water; it melts at 180°, and is sparingly 
soluble in ether, chloroform, and benzene. 

Metacyanobenzaldehyde, CN*C,H,COH, is produced by adding meta- 
cyanobenzyl chloride (8 grams) to a hot solution of copper nitrate 
(16 grams) in water (160 c.c.) and boiling for 16—17 hours, when an 
intensely green solution is obtained; on cooling, this deposits white 
needles, which are dissolved in ether, and the ethereal solution mixed 
with an aqueous solution of sodium hydrogen sulphite; the additive 
compound is collected, washed with ether and alcohol, and steam 
distilled in the presence of an alkali; the distillate is extracted with 
ether, which leaves long needles on evaporation. It melts at 79—81°, 
yields a metallic mirror with ammoniacal silver nitrate, and gives all 
the reactions of an aldehyde. The hydrazone, CN-C,H,CH:N,HPh, 
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crystallises from alcohol in small, yellow needles, and melts at 120° ; 
the ovime, CN-C,HyCH:NOH, melts at 99—101°, and yields meta- 
dicyanobenzene (m. p. 157°) on treatment with acetic anhydride. 

Paracyanobenzaldehyde, CN-C;HyCOH, is obtained from para- 
cyanobenzyl chloride; it crystallises from hot water in long, white 
needles, melts at 96—98°, is volatile with steam, and is readily 
soluble in alcohol, ether, and chloroform. The hydrazone melts at 
135—137°, and the oxime at 145°. 

Both the last-described aldehydes may be prepared more quickly 
and a better yield obtained by boiling the corresponding benzal 
chlorides with silver nitrate. 

Paraldehydohenzoic acid, COOH’C,H,COH, is formed on heating 
paracyanobenzaldehyde with 25 times its weight of concentrated 
hydrochloric acid in a reflux apparatus ; it crystallises in microscopic 
needles, commences to melt at 285°, and is soluble in water, but more 
so in alcohol and ether. The copper salt is a bright blue precipitate ; 
the oxime melts at 208-—210°, whilst the hydrazone melts at 212—214°. 

Metaldehydobenzoic acid is obtained from metacyanobenzaldehyde 
in a similar manner to its isomeride; it melts at 164—166°; the 
copper salt is a greenish-blue precipitate; the orvime melts at 165° 
with decomposition, whilst the hydrazone melts at 112—115’. 
Orthaldehydobenzoic acid (phthalaldehydic acid) has been described 
by Racine (Abstr., 1886, 549). A. R. L. 


Products of Condensation of Metanitrobenzaldehyde with 
Phenol and Resorcinol. By G. pe Varna and M. Zenont (Gaz- 
zetta, 21, 174--183; compare this vol., p. 1378).—Metanitrodiowytri- 
phenylmethane, CH(C,HyOH).:C,HyNO., is obtained by melting 
together a mixture of phenol and metanitrobenzaldehyde in theore- 
tical proportion, slowly adding sulphuric acid (H,SO,+2H,0), 
1 mol., then gradually heating and keeping the mixture at 130”, 
until no further action is observed. The product is freed from un- 
altered phenol and metanitrobenzaldehyde by steam distillation, boiled 
with a large quantity of water, and the solution filtered and allowed 
to remain; on cooling, the condensation product is deposited. It is 
an amorphous, dark-yellow powder, melting at 59—60°, very little 
soluble in ether, chloroform, benzene, or light petroleum, and almost 
insoluble in carbon bisulphide, soluble in about 10,000 parts of 
boiling water. It is not volatile with steam, and is for the most 
part decomposed on distillation under diminished pressure. 

Metanitrophenyldiresorcinolmethane, CH[CsH;(OH), }2°C.HyNO,, is 
readily obtained without the aid of a condensing agent by heating 
the equivalent proportions of resorcinol and metanitrobenzaldehyde 
at 150°, and purifying the product by washing it with water and 
precipitation from its alcoholic and ethereal solutions. It is a 
yellowish, amorphous powder, slowly darkened by the action of air 
and light, and melts at 97—100°; it is soluble in ether, alcohol, 
and acetic acid, almost insoluble in light petroleum, benzene, chloro- 
form, and carbon bisulphide; it is precipitated unaltered from its 
alkaline solution by acids. The substance cannot be distilled with 
steam, or under diminished pressure. 
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The precise constitutions of the above two compounds are un- 
known. W. J. P. 


Methylation of Symmetrical Orcinol. By A. Kraus (Monatsh., 
12, 191—204; compare Herzig and Zeisel, Abstr., 1890, 1405).— 
Anhydrous orcinol melts at 106-5—111° or on remelting after solidi- 
fication at 108—111°; on warming with methy] iodide and potash in 
methy! alcoholic solution, and treatment of the product with potash, 
a dimethylorcinol is obtained on acidifying and extracting with ether; 
it has the formula C;,HMe,(OH), [OH = 2:3; Me; = 2: 4:5] or 
OHC< hy co> CH, crystallises from methyl alcohol, and melts at 
204°. The acetyl, benzoyl, and bromo-derivatives are viscid liquids. 

The portion of the original methylation product which is insoluble 
in potash, on distillation under reduced pressure, yields dimethylorcinol 
dimethyl ether, CsHMe,(OMe),; this crystallises from glacial acetic 
acid, and melts at 93—94°. The fraction boiling at 135—138° under 
a pressure of 18—22 mm. was treated with hydriodic acid, and the 
product formed, when purified, melted at 156°. This is a dimethylorcinol 
isomeric with the one above described, as it contains two hydroxyl 
groups. Since it is prepared from the dimethy] ether, it probably has 
the first of the two formule given above, whilst the compound melting 
at 204° is probably represented by the second. J. B. T. 


Action of Light on Anethoil. By G. pz Varva (Gazzetta, 21, 
183—188).—Crystalline anethoil, when exposed to sunlight, soon 
liquefies, and, on submitting it to distillation, a fraction boiling 
between 251° and 296° is obtained. This solidifies on cooling, and, 
when -purified by repeated crystallisation from strong alcohol, is 
found to be a new polymeride of anethoil, which the author terms 
photoanethoil. The residue left in the retort, when crystallised from 
alcohol, yields the same substance. 

Photoanethoil forms minute, white, nacreous, tabular crystals, 
melts at 207°, and has neither taste nor odour. It is insoluble in 
water, sparingly soluble in ether, alcohol, light petroleum, chloroform, 
and boiling acetic acid, sublimes in microscopic plates, and does not 
volatilise with, aqueous vapour. Its solution in chloroform has no 
rotatory action on polarised light. Anethoil yields about 0°5 per cent. 
of photoanethoil by the above treatment. 

Metanitrophenyldianethoilmethane, NO.*C,HyCH[C,H;(C,H;)-OMe]., 
is obtained when the theoretical proportions of anethoil and meta- 
nitrobenzaldehyde are fused together with sulphuric acid (H,SO, + 
H,O) at 150°. The crude product is boiled out with water and treated 
with superheated steam; the residue is then extracted with ether, and 
the solution filtered and poured into alcohol; the precipitate thus 
formed is collected, again dissolved in ether, and reprecipitated by the 
addition of light petroleum. The pure substance is a yellow, amorph- 
ous powder without odour or taste, melts at 165—170", is insoluble in 
alkalis and sulphuric acid, almost insoluble in alcohol, fairly soluble 
in chloroform, ether, carbon bisulphide, and acetic acid. It does not 
sublime on heating, and cannot be distilled in a current of steam, 
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When photoanethoil is heated with metanitrobenzaldehyde and 
acid, the same condensation product is produced, showing that photo- 
anethoil is a true polymeride of anethoil. W. J. P. 


Constitution of Quinone. By J. U. Nur (Amer. Chem. J., 13, 
422—428 ; compare Abstr., 1890, 1270).—In his previous paper 
(Abstr., 1890, 1270), the author pointed out that Fittig’s formula must 
represent the constitution of quinone. It has been asserted, however, 
that the proof that quinone dibromide has its bromine atoms in the 
ortho-position is not absolute (compare Claus, this vol., p. 44; Nietzki, 
ibid., 189; Kehrmann, ibid., 432). 

The analogy between the behaviour of quinone dibromide and 
tetrabromide towards zinc-dust and acetic acid (Abstr., 1890, 1272) 
and the behaviour of v. Baeyer’s additive products of hydrogenated 
terephthalic acids (Abstr., 1888, 1069; 1889, 1176; Annalen, 258, 
11) is such that there can be little doubt that these compounds are 
of similar constitution. 

Since no orthodibromoquinone is formed when hydrogen bromide 
is removed from quinone tetrabromide by boiling it with aqueous 
alcohol (Abstr., 1890, 1272), the hydrogen bromide must be split off 
from the ortho-position, and it is rendered highly probable that the 
addition of bromine takes place in ortho-positions; the existence of 
the following compounds furnishes absolutely conclusive proof that 
this is the case :— 

Quinone dichloride [O,: Cl, = 1:4:2:3] is pale yellow, melts 
at 143°, and distils unchanged. 

Quinone tetrachloride [O,: Cl = 1:4:2:3:5:6] is colourless, 
sublimes without melting, and undecomposed. 

Quinone dichloride dibromide [O,:Cl,: Br, = 1:4:2:3:5: 6] is 
colourless, and melts at 195°. 

The properties of these substances are similar to those of the two 
bromine additive products (Abstr., 1890, 1272), except that they are 
more stable. That the constitution of the dichloride dibromide is as 
given above, and not O,:Cl,: Br, = 1:4:3:6:2:5, is proved by 
the fact that, when boiled with alcohol and water, it yields about 
equal parts of meta- and para-chlorobromoquinone of the constitution 
O,: Cl: Br = 1:4:6:2 and 1:4:3:6 respectively. The latter 
crystallises in plates which melt at 172°, the former in needles melt- 
ing at 113°; they were easily separated by fractional crystallisation 
from ether, in which the para-compound is less soluble. The direct 
synthesis of these two substances in the following ways proves that 
their constitution is correctly given above. 

(a.) Parachlorobromonitrobenzene [NO,:Cl:Br = 1:2:5] was 
reduced by zinc-dust and acetic acid to chlorobromaniline (m. p. 43°), 
which, on boiling with manganese dioxide and sulphuric acid, gave 
parachlorobromoquinone, identical with the above product and with 
Levy and Schultz’s chlorobromoquinone (Abstr., 1882, 509). 

(b.) Chloroparanitrophenol [OH:Cl:NO, = 1:2:4] was con- 
verted into bromochloroparanitrophenol [OH : Cl: NO,: Br = 
1: 2:4:6] (m. p. 138°) and then reduced with tin and hydrochloric 
acid. The chlorobromamidophenol thus produced was boiled _with 
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manganese dioxide and sulphuric acid, when metachlorobromoquinone, 
identical with the above, was obtained. 

If quinone dichloride dibromide has its chlorine atoms in the para- 
position [2:5] and it be decomposed by aqueous alcohol, assuming 
the splitting off of halogen hydride to take place in great part from 
ortho-positions, the compound produced would be paradichloroquinone 
(m. p. 164°) since the chlorine atoms are more firmly bound than the 
bromine atoms. Paradibromoquinone (m. p. 188°) and metachloro- 
bromoquinone are the other possible products. As a fact, however, 
neither paradichloro- nor paradibromo-quinone was formed. 

If, however, the quinone dichloride dibromide have the constitution 
assigned to it above, and halogen hydride be split off from para- 
positions, only orthochlorobromoquinone and metachlorobromoquinone 
could be formed. 

The addition of halogens to quinone is thus proved to take place 
in ortho-positions, and the splitting off of halogen hydride also to take 
place from ortho-positions—facts which are explicable by Fittig’s 
formula for quinone, but will not uphold Claus’ diagonal ketone 
formula. 

The publication of experimental details is promised, and the author 
concludes with the observation that it seems probable to him that the 
conversion of quinol into quinone is accompanied by a rearrange- 
ment of the valencies cf the carbon atoms forming the closed chain 
(Nietzki, loc. cit.), on the ground that neither quinolcarboxylic 
acid, tolylquinolcarboxylic acid, paradihydroxyterephthalic acid, nor 
the ethyl salts of these acids, can be oxidised to the corresponding 
quinones. A. G. B. 


Euxanthone. By J. Herzig (Monatsh, 12, 161—171).—The 
author has studied various derivatives of euxanthone with the object 
of showing its relationship to quercetin. Both these substances are 
yellow, but yield colourless acetyl derivatives which are readily 
hydrolysed by treatment with sulphuric acid. 

Euzanthone ethyl ether; C,;3H,O;OEt, crystallises from alcohol in 
long, yellow needles, and melts at 144—145°, It does not dissolve 
in potash, but yields an unstable, insoluble salt by the action of 
alcoholic potash; the latter resembles the corresponding quercetin 
derivative, and readily undergoes dissociation in presence of water. 
Acetyl euxanthone ethyl ether, C,s3H-AcO,-OEt, crystallises from alcohol 
in long, colourless, lustrous needles, and melts at 180—182°. The 
compound readily yields a euxanthone diethyl ether, C,;H,O.(OEt),, 
on treatment with potash and ethyl iodide. Euxanthone ethyl ether 
is formed from the diethyl derivative when the latter is heated with 
alcoholic potash in a sealed tube for four hours at 130—150°. An 
isomeric monethyl ether is obtained by treating the diethyl derivative 
with 20 parts of concentrated sulphuric acid for three hours at 100° ; 
it crystallises from alcohol in colourless needles, melts at 223—225°, 
and is readily seluble in dilute potash. The constitution of this 
compound is being further investigated. The existence of two mon- 
ethyl ethers makes it appear possible that euxanthone may exist in 
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two forms, represented by the formule 09 (OH) Ges OH 


C,H, —O 
CO<C HH OH>O or it may be that the hydroxyl groups occupy 
different relative positions in the molecule. That there is consider- 
able difference between euxanthone and quercetin is proved by the 
fact that, whilst the latter is readily decomposed by alkalis, euxanth- 
one is unacted on when heated with potash at 150° in a sealed tube. 


J. B. T. 


Synthesis of Aromatic Mercaptans. By G. Lustic (Gazzetta, 
21, 213—216).—Leuckart (Abstr., 1890, 603) has shown that thio- 
phenols may be prepared by the action of potassium ethyl xanthate 
on diazo-compounds. The author finds it more convenient to employ 
the red salt, OH-CS-SK, obtained by the action of carbon bisulphide 
on caustic potash in place of potassium ethyl xanthate. 

The red salt obtained by digesting 14 grams of solid potassium 
hydrate with excess of carbon bisulphide, is dissolved in 100 c.c. of 
water, heated at 70—75°, and a solution of diazobenzene chloride, 
prepared from 20 grams of aniline, slowly run into it; a yellow sub- 
stance is thus formed which decomposes into an oil with evolution of 
nitrogen. The oil is soluble in acetic acid, alcohol, light petroleum, 
and ether, but insoluble in potash and dilute acids; no analysis 
could be made, as the oil could not be purified. On steam distillation, 
it yields thiophenol and diphenyl bisulphide. When boiled with 
either aqueous or alcoholic potash and treated with acid, the oil yields 
65—75 per cent. of thiophenol. 

When paramonacetylphenylenediamine is diazotised, and treated 
with the red salt in the manner just described, a solid product, melt- 
ing at 115—120°, is formed corresponding with the oil obtained from 
diazobenzene chloride. This, on hydrolysis with 1 mol. of alcoholic 
potash, yields paradithioacetylphenylamine, and with 2 mols. paradi- 
thiophenylamine, compounds which were recognised by the reactions 
given by Leuckart. WeDo Be 


and 


Nomenclature of Compounds containing Two Atoms of 
Nitrogen Linked together. By T. Curnius (J. pr. Chem. [2], 44, 
96—101).—The necessity for a systematic nomenclature for hydrazine 
derivatives and for fatty diazo-compounds has been evident for some 
time past, and, with the object of avoiding further confusion, the 
author proposes to adopt the following means of distinguishing 
compounds which contain two nitrogen atoms, either singly or doubly 
linked. The nomenclature is not applicable to the numerous deriva- 
tives of hydrazine which contain several carbon atoms united with 
the two nitrogen atoms in the form of a “ring.” (1.) Forthe radicle 
‘N-N: the term azi- is proposed; this being written -azine at the 
end of a word. (2.) For the radicle -N°N: the name azo- is retained, 
but is written -azone at the end of a word. (3.) The partial or 
complete saturation of these radicles by hydrogen is indicated by 
the prefix hydr-, the terms becoming hydrazi- or hydrazo-, or, at the 
ends of words, -hydrazine or -hydrazone, as the case may be. All known 
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azo-, diazo-, and hydrazine-derivatives can readily be distinguished 

as derivatives either of the as yet unknown hydrazone or diimide, 

NH:NH, or of hydrazine, NH,"NH,, and numerous applications of the 
roposed nomenclature are given in the paper. 

The substitution of the azi- and azo-radicles for hydrogen in 
methane and ammonia would lead to the formation of four 3-membered 
rings, one of which only has hitherto been isolated, although deriva- 
tives of all four have been prepared. These rings are distinguished 
thus :— 

N NH rN NH 
: CH, . NH<ii , NH 
ee SWH N SWH 


Azomethylene. Hydrazimethylene. Azoimide. Hydraziimide. 


As an instance of the application of the proposed nomenclature, 
the change of name from ethyl diazoacetate to ethyl azomethylene- 
carboxylate may be quoted. W. P. W. 


Action of Benzylamine on Glycol Chlorhydrin. By G. 
Gotpscumiept and R. Janova (Monatsh., 12, 81—85).—When mole- 
cular proportions of benzylamine and glycol chlorhydrin are heated 
together at 100° in a reflux apparatus, a vigorous action takes place, 
and the contents of the flask become dark-red. On cooling, the pro- 
duct solidifies to a yellow, waxy mass, which contains benzylamine 
hydrochloride and hydroxyethylbenzylamine. On hcating the latter 
with hydrochloric acid at 170° for five hours, it is converted into 
chlorethylbenzylamine hydrochloride, CH,.Ph-NH-CH,°CH.Cl, which 
crystallises in white needles, melts at 192°, and is readily soluble in 
water, alcohol, and chloroform. 

When the yellow, waxy mass is heated in open flasks or closed 
tubes with sulphuric acid, or with zinc chloride, benzylamine and 
benzylmorpholine, CH.PLN<GH oH >O are produced. The latter 
crystallises in slender needles, and has an odour resembling that of 
ammonia; it forms a hydrochloride, C,,H,;NO,HCl, which dissolves 
readily in water and in alcohol, and melts at about 200°; also a 
platinochloride, (C;,HisNO).,H,PtCl,, which is only sparingly soluble 
in water, crystallises in reddish-yellow needles, and decomposes at 
192°. 

The condensation occurring in the preparation of benzylmorpholine 
takes place between two hydroxyl groups with elimination of the 
elements of water, and not between chlorine and hydroxyl, as in the 
syntheses of morpholine derivatives effected by Knorr (Abstr., 1889, 
1218). G. T. M. 


Commercial Pseudocumidine. By H. Krémer (Ber., 24, 2407 
—2415).—The author's experiments were made with two different 
specimens of commercial pseudocumidine. The first, melting at 63°, 
yielded durylonitrile when treated by Sandmeyer’s method; whilst 
the second, melting at a higher temperature, on similar treatment, 
gave an oil having a strong, phenolic odour, from which durylonitrile 
and mesitylol, melting at 68—69°, were obtained. 


1352 ABSTRACTS OF CHEMICAL PAPERS. 


Cumobenzylamine, C,H,Me,CH."NH:, is formed exclusively on 
reducing the nitrile from the pseudocumidine melting at 63° by 
Ladenberg’s method with sodium and absolute alcohol. When the 
reduction is complete, water is added, the solution acidified with 
hydrochloric acid, the alcohol distilled off, and, after adding an excess 
of potash, the base is driven over in a current of steam. It crystallises 
from alcohol in groups of long, friable needles, melts at 64°5°, and is 
sparingly soluble in hot water, more readily in alcohol and chloro- 
form. The hydrochloride, C;H,;N,HCl, forms short, thick prisms and 
needles, melts at 240—242° with decomposition, and is fairly soluble 
in cold water ; the sulphate forms colourless plates, melts at 238°, and 
is sparingly soluble in water ; the platinochloride, (CioHisN )2,H,PtCl,, 
is a reddish-yellow, crystalline powder decomposing at 208—209°; 
the mercurochloride, C\oHisN,HHgCl;, crystallises in needles, melts 
at 141— 142°, and is sparingly soluble in cold water, readily in hot; 
the picrate, C\)H,;N,C;H.(NO,),-OH, separates from hot water in long, 
yellow needles; the bismuthoiodide, CjHisN,HBil, is a microcrys- 
talline powder, readily soluble in cold alcohol ; whilst the awrochloride 
decomposes on boiling with water. 

Cumobenzyl alcohol, C;H,Me;°CH,°OH, is obtained when a concen- 
trated solution of cumobenzylamine hydrochloride is treated with a 
slight excess of the theoretical quantity of sodium nitrite in the cold, 
the solution being finally heated for a short time on the water-bath. 
The aqueous liquid, on the surface of which a dark-coloured oil floats, 
is extracted with ether when cold, and the oily residue obtained on dis- 
tilling the ethereal solution is dissolved in hot alcohol, and repeatedly 
recrystallised, when the compound is obtained in pale-yellow needles. 
It melts at 168°, and is almost insoluble in water, more easily in 
alcohol and ether. 

Hemimellibenzylamine, C,H,Me;;CH,,NH:2, was obtained as chief 

roduct from the pseudocumidine of higher melting point, and is 
isolated in the same manner as cumobenzylamine (see above), but, as 
it is more soluble in water, the distillate obtained on driving the base 
over with steam must be extracted with ether. The ethereal solution 
is distilled, and the crude base converted into the hydrochloride, from 
which the pure base is obtained on decomposition with potash and 
crystallisation from hot water. It forms small plates having a silvery 
lustre, but these change to an amorphous powder when kept in the 
desiccator, and it then melts at 123°. The hydrochloride forms delicate 
needles, melts at 270°, and is sparingly soluble in cold water and in 
alcohol; the platinochloride separates from hot dilute hydrochloric 
acid in rhombic dodecahedra and melts at 219—220°; the aurochloride, 

CyHiN,HAuCl, crystallises from boiling water containing hydro- 
chloric acid in garnet-red prisms, and melts at 162—165° with de- 

composition ; the mercurochloride forms a felt-like mass of needles, 

and melts at 240—241°; whilst the picrate separates from alcohol in 
long, yellow needles, and melts at 239°5° with partial decomposition. 

Potassium bismuth iodide, potassium cadmium iodide, and iodine 

dissolved in potassium iodide solution yield sparingly soluble deri- 

vatives. 


Hemimellibenzyl alcohol, C;H.Me,-CH,OH, is prepared from the 
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last-described amido-compound by a process similar to that used for 
cumobenzyl alcohol (see above); it crystallises from dilute alcohol 
in long needles, melts at 78°, and is sparingly soluble in water, 
readily in alcohol and ether. 

Hemimellibenzaldehyde, CsH,Me;-COH, is obtained when the alcohol 
is suspended in dilute sulphuric acid, and a dilute solution of the cal- 
culated quantity of potassium dichromate dropped in. After remain- 
ing at the ordinary temperature for several hours, it is steam distilled, 
and the solid distillate crystallised from dilute alcohol; it forms 
needles, melts at 52°, and exhibits all the reactions of an aldehyde. 

The nitrile obtained from the pseudocumidine of higher melting 
point, on hydrolysis with alcoholic potash, gave durylic acid melting 
at 149—150° and a-isodurylic acid melting at 203°; these were 
separated by fractional crystallisation of their potassium salts. 

The author has prepared pseudocumidine melting at 63° by treat- 
ing the commercial substance with nitric acid, as directed by Hofmann, 
but this yielded (by Sandmeyer’s method) mesitylol and a cyanide, 
from which the two last-mentioned acids were obtained. This can 
only be explained, if Hofmann’s method is trustworthy, by assuming 
a migration of the methyl groups, but, if otherwise, the commercial 
base would appear to be a mixture of pseudocumidine and mesidine ; 
hemimellidine must also be considered as a constituent, and, indeed, 
the latter must have been present in considerable quantity in the 


above-mentioned commercial base melting at the higher temperature. 
A. R. L. 


Action of Ammonia on Ortho-xylylene Bromide. By M. 
Scuoitz (Ber., 24, 2402—2407).—Di-aylyleneammonium bromide, 
CH< Gy >NBr<Gp>CeH, is obtained when ortho-xylylene 
bromide (3 grams) is heated at 120° with 10 times its weight of con- 
centrated ammonia; it forms large, prismatic crystals, is not decom- 
posed when boiled with potassium hydroxide solution, but when 
shaken with an excess of silver oxide and the filtrate evaporated, 
deliquescent crystals of the hydroxide, N(C.Hs).°OH, remain. This 
has all the properties of an ammonium hydroxide, its solutions having 
a strongly alkaline reaction, absorbing carbonic anhydride, and 
liberating ammonia from ammonium chloride on boiling; it furnishes 
the first example of an ammonium base with two bivalent alcohol 
radicles. The auwrochloride, CH N,AuCh, forms delicate needles, 
melts at 197°, and is very sparingly soluble; the platinochloride, 
(CysHigN)2,PtCl, melts at 249°, and is almost insoluble in boiling 
water; whilst the mercurochloride has the composition 

CyH,.NCl,2HgCl.. 

The iodide, N(C.Hs).I, separates when the hydroxide is neutralised 
with hydriodic acid; it crystallises in long needles, and is much less 
soluble than the bromide. The periodide, N(C,Hs)2Is, separates as a 
brown precipitate when solution of iodine in hydriodic acid is added 
to an aqueous solution of the iodide ; this crystallises from alcohol in 
violet needles having a metallic lustre; whilst the perbromide forms 
small, golden-yellow plates, and is very unstable. 

VOL, LX. 42 
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Ortho-xylylene bromide reacts with ammonia, even at 100°; when, 
however, the temperature is raised above 120°, an oily product yielding 
a crystalline base on purification is obtained. The latter is advantage- 
ously prepared by heating di-xylylene ammonium bromide for eight 
hours in a sealed tube at 170°. It is a secondary base of the composi- 
tion C,;H,N, erystallises from alcohol in long needles, melts at 79—80°, 
and distils without decomposition between 130° and 135° under a 
pressure of 12 mm. It forms two hydrochlorides, (CsH,N)2,HCl and 
C,H,N,HCl, which are obtained when the base is suspended in water 
and hydrogen chloride passed through the mixture until the base just 
dissolves; the picrate, C,H,N,C,H;N;0,, crystallises in yellow needles ; 
a hydrobromide, (C,H,N).,HBr, was also obtained. An ammonium 
iodide, C,H,NMe.I, is formed when the base is treated with methyl 
iodide. The fact that the base forms two series of salts indicates that 
its molecular formula is twice that above given, and this was confirmed 
by a determination of the molecular weight by Raoult’s method, 
employing phenol as solvent. It appears, therefore, to have the 
constitution C H,<CH:NH-‘CH,., ¢ H 

. CH,NH-CH,~ ** 

When either meta- or para-xylylene bromide are heated with 
ammonia at 100°,a yellow, amorphous, non-nitrogenous substance, 
containing bromine, is formed ; this is insoluble in every solvent which 
was tried; even whenit is purified by washing with acids and alcohol, 
it did not yield concordant results on analysis. A. R. L. 


Ladenburg’s Method for Distinguishing Orthodiamines, By 
G. Mazzara and A. Leonarpt (Gazzetta, 21, 256).—In the communica- 
tion an abstract of which appears on p. 1364, it was shown that on 
heating diamidothymol hydrochloride with benzaldehyde, hydrogen 
chloride is evolved below 100°, the ortho-position of its hydroxyl 
relatively to an amido-group allowing it to behave like an orthodiamido- 
compound, giving rise to a benzenyl derivative. Diamidocarvacrol 
hydrochloride [Me : OH : NH,,HCl: Pr: NH.,HC] = 1:2:3:4:5] 
and orthamidophenol hydrochloride also evolve hydrogen chloride on 
heating at 100° with benzaldehyde, probably owing to the formation 
of the corresponding benzenyl derivatives. Ladenburg’s criterion for 
orthodiamines (Abstr., 1878, 571), which depends on the evolution of 
hydrogen chloride on heating with benzaldehyde at 100°, is, therefore, 
not characteristic of those compounds, and is satisfied by orthamido- 
phenols, and by those diamidophenols which have the hydroxyl 
groups in the ortho-position with respect to an amido-group. 

S. B. A. A. 

Constitution of Isomeric Oximes. By G. Minunnt (Gazzetta, 
21, 113—136).—The author criticises adversely the current theories 
of the isomerism of oximes, and considers that the isomerism may 
be satisfactorily explained without the assumption of space formule ; 
he regards the conversion of one oxime into its isomeride as due to 
the formation and subsequent decomposition of an intermediate 
additive product with the agent producing intramolecular change. 
bm the conversion of a- into 6-benzaldoxime may be represented as 
ollows :— 
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\CH: \CH— 
Ds | a Ce p >N-OH. 
A CHN-OH /C:CH:N-OH ‘CH 
a-group. Intermediate product. 8-group. 


The existence of a-, B-, and y-benzildioximes is explained in a 
similar manner. 

The absence of isomerides among the fatty oximes is attributed to 
the unfavourable distribution of the atomic bonds among the carbon 
atoms contiguous to the oximido-group. W. J, P. 


Note-—A reply to this paper has been published by Hantzsch 
(this vol., p. 823), and Cramer has obtained isomeric oximidosuccinic 
acids (this vol., p. 824). W. J. P. 


Action of Hydrazine Hydrate on Ketones and Ortho- 
diketones. By T. Currivs and K. Tuun (J. pr. Chem. [2], 44, 
161—186).—When hydrazine hydrate (1 mol.) is added to a ketone 
(2 mols.), derivatives of azimethylene, CH,"N°N*CH), ketazines, are 
obtained; these compounds are more stable on heating, or when 
heated with reducing agents, than the aldazines (Abstr., 1889, 393), 
but less so with dilute acids; they are not decomposed by hot 
alkalis, do not reduce Fehling’s solution, and only act on ammoniacal 
silver solution on protracted boiling (see below). 

Bidimethylazimethylene, CMe2:N-N:CMe,, is obtained by gradually 
adding hydrazine hydrate (10 grams) to cooled acetone (22 grams). 
The product is dried over potash and fractionated, when nearly the whole 
passes over at 131°, the yield being 16°5 grams. _It is a transparent, 
highly refractive liquid of a penetrating odour, and has a sp. gr. of 
0'8365 at 21°5°; it is miscible in all proportions with water, alcohol, 
and ether; mineral acids and also picric acid decompose it in the 
cold into hydrazine and acetone. 

Bimethylethylazimethylene, CMeEt-N-N:CMeEt, is formed on adding 
hydrazine hydrate (10 grams) to methyl ethyl ketone (27 grams) ; 
heat is developed, causing the mixture to boil; it is purified as in the 
case of the dimethyl derivative. It boils at 167—172° (at 75° under 
a pressure of 12 mm.), and closely resembles the dimethyl derivative, 
but has a less intense odour, and is more sparingly soluble in water ; 
its sp. gr. is 0°8335 at 24°. 

Bimethylpropylazimethylene, CMePr:N-N:CMePr, is prepared from 
methyl propyl ketone. It boils at 195—200° (at 95° under a pres- 
sure of 12 mm.), is sparingly soluble in water, and has an odour 
recalling that of peppermint ; its sp. gr. is 0°8335 at 24°. 

Bimethylhexylazimethylene, CgH,s*CMe:N-N:CMe:C,H,;, prepared 
from methyl hexyl ketone, is a pale-yellow oil of a basic odour; its 
sp. gr. is 0°8300 at 24°, and it boils at 286—290° (at 150° under a 
pressure of 12 mm.). 

Bidiethylazimethylene, CEt,:N-N:CEt,, from diethyl ketone, boils at 
190—195° (at 92° under a pressure of 12 mm.). Its odour resembles 
that of the dimethyl derivative, and its sp. gr. is 0°836 at 24°. 

Bimethylphenylazimethylene, CMePh:N-N-CMePh, formed when 
hydrazine hydrate is heated with acetophenone in a tube at 

x 2 
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100° for 12 hours. The solid product when crystallised from alcoho} 
yields anisotropic prisms. It melts at 121°, boils-above 360° without 
decomposition, and is easily soluble in hot alcohol, sparingly in cold, 
and insoluble in water. 

Curtius has already suggested (Abstr., 1889, 1157) that the com. 
pounds obtained from benzile and hydrazine hydrate probably contain 
the group NH-NH, and the present experiments support this. The 
authors have now submitted these compounds to a closer examination, 
and regard them as derivatives of hydrazimethylene; they have also 
studied similar derivatives of other orthodiketones (compare also 
this vol., p. 1350). 

Dimethylbihydrazimethylene, N,H,;CMe-CMe:N.2H., is produced by 
gradually adding hydrazine hydrate (2°5 grams) to diacetyl (2 grams) 
with cooling. When half the hydrate has been added, the melt 
solidifies, probably owing to the formation of the monhydrazi-deriva- 
tive, so that it is necessary to heat the mixture whilst the rest of the 
hydrazine is being added. The solid product crystallises from alco- 
hol in colourless, lustrous prisms, melts at 158°, and is very easily 
soluble in hot alcohol, sparingly in cold water and in benzene. Its 
aqueous solution has a neutral reaction, and, on addition of silver 
nitrate, yields a silver salt which quickly reduces; the compound is 
decomposed by acids in the cold, but is very stable towards alkalis ; 
it reduces Kehling’s solution in the cold. 


Dincttelasisthens, 
methylaziethane, Meti—N 


acts on diacetyl in molecular proportion, and is of interest as the 
first example of a compound formed by the condensation of 1 mol. of 
hydrazine with two ketonic groups. It separates from boiling 
benzene as a dull-yellow, microscopic powder, melts at 270°, and is 
sparingly soluble in boiling alcohol and benzene, and almost insoluble 
in water; it becomes electrical when rubbed. 


H 
Benzoylphenylhydrazimethylene, H>OPh-COPh, is formed from 


hydrazine hydrate and benzile in molecular proportion; hydrazine 
hydrate (6 grams) is added to a hot alcoholic solution of benzile 
(20 grams), and the mixture boiled for some minutes. The product 
(20 grams) is collected and washed with alcohol; it forms white, 
crystalline scales, melts at 151° with decomposition, and is sparingly 
soluble in cold water, easily in hot alcohol. When distilled under a 
pressure of 30 mm., it boils at 220°, and yields a distillate solidifying 
to a crystalline mass, which was identified as phenyl benzyl ketone 
(deoxybenzoin). 


Benzoylisobenzaldazine, CHPh<{>OPh-COPh, is produced when 


benzaldehyde is heated with twice its weight of benzoylpheny]l- 
hydrazimethylene on the water-bath for a short time; the viscid 
product soon becomes crystalline, and is spread on a tile, and crystal- 
lised from benzene, when it is obtained in large, nodular aggregates ; 
it is deposited from boiling alcohol in small, yellow, lustrous prisms, 
melts at 150°, and boils with decomposition at 300° under a pressure 


, is obtained when hydrazine hydrate 
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of 8) mm. It is insoluble in water, sparingly soluble in boiling alco- 
hol, and easily in boiling benzene. 

When a mixture of benzoylisobenzaldazine (10 grams) and hydr- 
azine hydrate (2 grams; 1 mol.), moistened with alcohol, is heated 
in a sealed tube for 4—5 hours, white needles melting at 131—139°, 
and a clear oil having an odour recalling that of soap-lye, are ob- 
tained ; the former, on repeated crystallisation from boiling benzene, 
yields benzoylphenylhydrazimethylene, and a compound melting at 
147° which is perhaps diphenylbihydrazimethylene; the formation of 
tolane on oxidation was not, however, observed with this (see 
below) ; whilst the oil, which contains the benzalhydrazine 

CHPh‘N:NH,, 
on boiling for a short time with cinnamaldehyde, is converted into 
cinnamalbenzaldazine, CHPh:N,:;CH:CH-CHPh; this crystallises from 
alcohol in yellow needles and melts at 114°. The benzalhydrazine is a 
very unstable compound, and decomposes in the presence of water 
even in the cold into benzaldazine and hydrazine, thus :— 


2CHPh:N-NH, = CHPh‘°N,:CHPh + N,H,. 


The action of hydrazine hydrate on benzoylisobenzaldazine is there- 
fore probably represented thus :— 


20HPh<\>CPh-COPh + 2N,H, = CHPh‘N;:CHPh + 
HN NH 
CPh-CPhcN4, 
HN? SNH 


“ 
Benzoylphenylazomethylene, No CPhCOPh, is formed when benzoyl- 


phenylhydrazimethylene is suspended in benzene and shaken for half 
an hour with the calculated quantity of mercuric oxide; the orange 
solution is decanted from the mercury, evaporated, and the com- 
pound crystallised from ether, when it is obtained in orange-red, 
transparent tablets; the yield is quantitative; it melts at 63° with 
decomposition, and also decomposes when boiled with water or when 
treated in the cold with mineral acids or an alcoholic solution of 


iodine. 
, ; , HN, ,, NH . 
Diphenylbihydrazimethylene, HN? CPR CPh< is prepared by 


heating benzile (5 grams) with hydrazine hydrate (3 grams) in a 
sealed tube at 100° for 10 hours. The product crystaliises from 
alcohol in long, colourless needles, melts at 147°, and decomposes at 
190°; it remains unaltered on exposure to the air or light, but is 
decomposed by acids in the cold. When boiled with acetic anhydride, 
it yields a colourless powder which melts at 238°. 

Asymmetrical dibenzylazine, CH,Ph*CPh:N-N:CPh:CH,Ph, is ob- 
tained when diphenylbihydrazimethylene is heated for 12 hours at 200° 
under reduced pressure; on adding alcohol to the greenish, oily pro- 
duct, a yellow powder separates ; this is collected, washed with alcohol, 
and crystallised from boiling alcohol, when it forms lustrous, yellow 
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needles which melt at 161—162°. It is sparingly soluble in boiling 
alcohol, readily in benzene, and insoluble in boiling water. The 
compound gives a white precipitate with silver nitrate, and it is not 
attacked when its solution in benzene is boiled with mercuric oxide. 
When dibenzylazine is boiled with sulphuric acid, it is hydrolysed, 
phenyl benzyl ketone passing over with the steam, whilst hydrazine 
sulphate remains behind. When diphenylbihydrazimethylene is 
suspended in benzene and treated with mercuric oxide, it yields 
tolane, thus :-— 


HN NH , 
° | = : q 
un> CP CPh<ia + O, = CPh:CPh + 2N, + 2H,0 


A. R. L. 

Action of Hydrazine Hydrate on Benzophenone. By T. 
Curtius and F. Ravurersere (J. pr. Chem. [2], 44, 192—207).—The 
compound obtained from hydrazine hydrate and benzophenone 
exhibits no analogy to the derivatives prepared by Curtius and Thun 
from other ketones (preceding abstract) ; the authors conclude from 
its general reactions that it contains the group N-NH (see below). 

Diphenylmethylenehydrazine, CPh,:N-NH,, is obtained by heating 
hydrazine hydrate (1°8 grams) with benzophenone (5 grams) and 
absolute alcohol (1 gram) in a sealed tube at 150° for six hours, and 
crystallising from a little alcohol; the yield is almost quantitative. 
It forms stout prisms several centimetres in length, melts at 98°, and 
boils undecomposed at 225—230° under a pressure of 55 mm. It is 
insoluble in water and in alkalis, but readily soluble in ether, ben- 
zene, hot alcohol, dilute sulphuric acid, and glacial acetic acid; on 
adding an alkali to its solution in acids, it is reprecipitated. It yields 
a metallic mirror when heated with alcoholic silver solution, but only 
produces a slight reduction with Fehling’s solution; after being 
heated with dilate sulphuric acid, however, the latter is immediately 
reduced. The molecular weight determinations by Raoult’s method, 
employing benzene as solvent, gave a mean value of 181°8. When the 
base is mixed with an excess of dilute sulphuric acid and steam dis- 
tilled, ether extracts benzophenone from the distillate, whilst hydr- 
azine sulphate can be obtained from the residue. The hydrochloride, 
CPh,N.H,,HCl, may be prepared by passing dry hydrogen chloride 
into an ethereal solution of the base; it forms white needles, melts 
at 183°, and is very readily soluble in water ; it decomposes in aqueous 
solution, or in the dry state when exposed to the air, yielding bidi- 
phenylazimethylene (see below); the nitrite, obtained by passing 
nitrous acid into an ethereal solution of the base, decomposes in a 
manner similar to the hydrochloride. The acetyl derivative, 
CPh,-N-NHAc, prepared by treating the base (2 grams) with acetic 
anhydride (0°8 gram), separates from ether in white prisms, melts at 
107°, and is easily soluble in alcohol, ether, and benzene; it is not 
attacked when its benzene solution is boiled with mercuric oxide, and 
the compound remains unaltered when heated with acetic anhydride 
at 150°. The benzoyl derivative, CPh,:N-NHBz, obtained by gently 
heating the base with benzoic chloride, crystallises in colourless 
prisms, melts at 116°5°, and is readily soluble in alcohol and ether. 
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Bidiphenylazimethylene or diphenylketazine, CPh,.N-N:CPhz, is best 
prepared by treating diphenylmethylenehydrazine (3 grams) with a 
solution of iodine (2 grams) in alcohol (10 grams), washing the pro- 
duct with alcohol, and crystallising two or three times from absolute 
alcohol. It forms small, bright yellow, transparent prisms, melts 
at 162°, distils undecomposed, and is somewhat sparingly soluble in 
boiling alcohol, more readily in ether and benzene, but insoluble in 
alkalis and ammonia. Molecular weight determinations by Raoult’s 
method, employing benzene as solvent, gave a mean value of 317°9. 
When boiled with dilute sulphuric acid for three hours, the compound 
dissolves, and on steam distilling the solution, benzophenone ses 
over, whilst hydrazine sulphate remains in the residue. Bidiphenyl- 
azimethylene is also formed when diphenylmethylenehydrazine is 
distilled under diminished pressure. 2CPh,-N-NH, = CPh,:N-N:CPh, 
+ N.H, (see also below). 

Diphenylmethylenetetrazone, CPh,:N-N:N:N-CPh,, is obtained by 
allowing a cooled solution of diphenylmethylenehydrazine to remain 
in contact with somewhat more than the calculated quantity of mer- 
curic oxide for 24 hours, shaking at intervals. The solution, which 
first acquires a yellow colour and then becomes red, is quickly evapo- 
rated todryness by acurrent of air; the residual deep-red oil solidifies to 
a mass of needles when cooled. The compound, which melts at the tem- 
perature of the room, is readily soluble in alcohol, ether, and benzene. 
On exposure to the air for several days, either by itself or in benzene 
solution, it decomposes into diphenylketazine and nitrogen; this de- 
composition is effected in a few hours when the benzene solution is 
boiled. Diphenylketazine is likewise produced when the tetrazone 
is treated with iodine, bromine, or hydrogen chloride in an indifferent 
solvent. If, however, a benzene solution of the tetrazone is treated 
with hydrogen bromide, diphenylketazine separates and is removed, 
whilst the filtrate on evaporation in a vacuum yields an oil which 
soon solidifies ; this, after crystallisation from ether, forms colourless 
prisms, melts at 38°, and is readily soluble in benzene, ether, and 
alcohol; it was proved to be diphenylbromomethane, which, according 
to Friedel and Balsohn (Abstr., 1850, 558), melts at 45°. 

Diphenylmethylenebenzaldazine, CPh,-N-N:CHPh, is formed with 
development of heat when diphenylmethylenehydrazine (2 grams) 
and benzaldehyde (11 grams) are mixed, or better when the two 
are shaken together in molecular proportion in the presence of a few 
drops of alkali; it crystallises from alcohol in tufts of sulphur-yellow 
needles, melts at 75° with partial decomposition, and is readily soluble 
in ether and alcohol, but insoluble in water. Diphenylmethylene- 
cinnamaldazine, CPh,:-N-N:CH’CH:CHPh, is prepared in the same 
manner from diphenylmethylenehydrazine and cinnamaldehyde; it 
forms lemon-yellow needles, melts at 98°, and is readily soluble in 
alcohol, ether, and benzene. Diphenylmethylenehydrazine and chloral 
react with formation of diphenylketazine. 

Diphenyldimethylazimethylene, CPh,:N ‘N:C Me,, is obtained on heat- 
ing diphenylmethylenehydrazine (3 grams) with acetone (1 gram) 
for an hour on the water-bath in a reflux apparatus; the oily product 
solidities, and on being crystallised from ether forms yellowish-green 
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crystals, melts at 60°5°, is readily soluble in alcohol, ether, and ben- 
zene, and remains unaltered when its solution in benzene is boiled 
with mercuric oxide. 

Diphenylmethyleinnamaldazimethylene, CPh,:-N-N:CMe-CH:CHPh, 
is formed from diphenylmethylenehydrazine and benzylidineacetone ; 
it separates from ether in yellow prisms, melts at 126°, and is readily 
soluble in alcohol, but insoluble in water. 

Diphenylmethylphenylazimethylene, CPh,-N-N:CMePh, is prepared 
by heating diphenylmethylenehydrazine with acetophenone in a sealed 
tube at 160° for six hours; it crystallises from alcohol in lustrous, 
golden-yellow prisms, melts at 105°, distils without decomposition, 
and is readily soluble in ether, alcohol, and benzene. Bidiphenylazi- 
methylene (diphenylketazine), CPh,-N-N:CPh, (see above), is formed 
when diphenylmethylenehydrazine and benzophenone are heated 
together in molecular proportion in a sealed tube at 150°. - 

A. R. L. 


Action of Hydrazine Hydrate on Isatin and Phenols. By 
T. Curtivs and K. Tuun (J. pr. Chem. [2], 44, 187—191).—_Hydraz- 
isatin, n<OOH) oct is obtained when isatin (20 grams) is 
dissolved in hot absolute alcohol (200° c.c.), hydrazine hydrate 
(7 grams) added, and the mixture boiled foran hour. When cold, 
the product is collected, washed with alcohol, and recrystallised 
from the same solvent. It separates from boiling water in pale- 
yellow needles, or from boiling alcohol in dull, straw-yellow plates, 
melts at 219°, and is very sparingly soluble in boiling water, alcohol, 
ether, and benzene. It behaves both as an acid and a base. On 
adding silver nitrate to its ammoniacal solution, a red salt separates 
which darkens quickly, but on boiling its aqueous solution with silver 
nitrate, a metallic mirror is produced. It is decomposed by boiling 
with mineral acids, and its solution in sodium hydroxide gives a 
yellow precipitate with Fehling’s solution. When hydrazisatin is dis- 
tilled under a pressure of 90 mm., it boils at 255°, and oxindole passes 
over; the yield after redistilling under a pressure of 73 mm. (b. p. 
227°) is 60 per cent. When a solution of hydrazisatin in benzene is 
boiled with mercuric oxide, an azo-derivative is obtained as a brownish- 
red powder which deflagrates on heating. 

Phenoldiammonium, N,H,Ph-OH (?), is formed when hydrazine 
hydrate is poured over dry phenol ; it melts at 55—57°, but decomposes 
even when dried in the desiccator, and could not therefore be analysed. 

Hydrazine hydrate acts with explosive violence on quinone with the 
formation of quinol, which then becomes converted into quinoldiam- 
monium. 

Quinoldiammonium, N.H,C,H,(OH),, is precipitated in white plates 
when hydrazine hydrate (3 grams) is slowly added to quinol 
(3°5 grams) dissolved in ether. It is collected, washed with ether, 
and crystallised from boiling alcohol; it separates in thick, white 
crystals, melts at 154° with decomposition, and is readily soluble in 
water (the yield is 6 grams). It is very unstable, and decomposes after 
keeping for some months; it reduces Fehling’s solution in the cold, 
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and when its aqueous solution is shaken with benzaldehyde, benzald- 
azine is produced. A. R. L. 


Action of Phenylhydrazine on the Benzaldoximes. By G. 
Mrxunnt and L. Capertt (Gazzetta, 21, 136—142)—When either 
a- or B-benzaldoxime is heated at a little above 100° for some hours 
with an equal weight of phenylhydrazine, the hydrazone obtained is 
identical with that prepared by E. Fischer by the direct action of 
phenylhydrazine on benzaldehyde, and melts at 156—157°, and not 
at 152°5° as stated by Fischer. The lower melting point is caused by 
the presence of impurity. 

In view of Minunni’s explanation of the isomerism of the benzald- 
oximes (this vol., p. 1354), it is supposed that two isomeric hydr- 
azones are initially formed from the isomeric oximes, but that the 


B-hydrazone, to which the constitution NHPLN<it is assigned, 


undergoes intramolecular change at the moment of formation, and is 
converted into the stable a-hydrazone, NHPh:-N:CH Ph. 
A further investigation of this reaction is being carried on. — 
Nitrohalogenhydrazo- and Nitrosohalogenazo-compounds. 
By C. Wittceropr and L. Exton (J. pr. Chem. [2], 44, 67—77).— 
Orthonitroallometachlorophenyl-phenylhydrazine, 


NHPh:NH-C,H;Cl-NO., 


is best prepared by boiling an alcoholic solution of Laubenheimer’s 
dinitrochlorobenzene (9 grams) and phenylhydrazine (9°6 grams), 
and afterwards allowing it to remain in the cold for 24 hours (Will- 
gerodt and Ferko, Abstr., 1888, 830). When reduced by boiling 
with alcoholic ammonium sulphide for two days, or by boiling with 
acetic acid, it is converted into orthonitrosoallometachlorophenylazo- 
benzene, melting at 142°5°, not at 136—137° as previously stated (Joc. 
cit.). On treatment with the calculated quantity of bromine in chloro- 
form solution (10 grams of bromine in 100 c.c. of the solution) at the 
boiling point for three hours, it yields orthonitrosoallometachlorodi- 
bromophenylazobenzene, C,,H,C1Br.N.*NO, which crystallisesin lustrous, 
red needles melting at 143—144°. When oxidised with chromic 
acid in acetic acid solution, the hydrazine is readily converted into 
orthonitroallometachlorazobenzene, which, on boiling with twice its 
weight of nitric acid (sp. gr. = 1°48) for 10—12 hours im a reflux 
apparatus, yields dinitrochlorazobenzene, C,,H;C1IN2(NO.)2, crystallising 
in red needles melting at 75°, and on boiling with six times its weight 
of a mixture of fuming nitric acid and concentrated sulphuric acid in 
equal proportions, yields trinitrochlorazobenzene, C,.H,C1N.(NO,),, 
melting at 121°. 

Picrylparabromophenylhydrazine, C,H,Br-NH-NH:-C,H2(NO,);,_ is 
formed when an alcoholic solution of parabromophenylhydrazine 
(2 mols.) and picryl chloride (1 mol.) is heated to the boiling point. 
It crystallises in beautiful, yellowish-red, hexagonal forms, melts at 
185—186°, and is soluble in almost all organic solvents. When boiled 
with acetic acid for many hours in a reflux apparatus, it is reduced 
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to dinitronitrosophenylparabromazobenzene (Willgerodt, this vol., 
p. 689), and when heated with alcohol at 130—140° for three hours, 
it is further reduced to dinitrosonitrophenylparabromazobenzene, 
C.H,Br:N2C,H.(NO)."NO,, which crystallises in yellow needles melt- 
ing at 241°. On oxidation with chromic acid, the hydrazine is con- 
verted into trinitrophenylparabromazobenzene, a compound already 
prepared by the bromination of picrylphenylhydrazine. 
Orthoparadinitrophenylparabromophenylhydrazine, 


C,H, Br'NH-NH°C,H;(NO,)., 


is obtained by boiling an alcoholic solution of a-dinitrochlorobenzene 
(5 grams) with parabromophenylhydrazine (10 grams) in a reflux 
apparatus for some hours. It crystallises in small, dark-brown 
needles, melts at 147—148°, and dissolves in hot benzene, but only 
sparingly in other organic solvents. When boiled with acetic acid for 
about five hours, it is reduced to nitronitrosophenylparabromazobenzene, 
C,H,Br-N,°C,H;(NO)-NO.,, crystallising in yellow needles, which melt 
at 242°. When heated with alcohol at 150° for three hours, it is 
further reduced to dinitrosophenylparabromazobenzene, 


C,H,Br-N,C,;H NO), ; 


this crystallises in yellowish-brown needles, melts at 222°, and is 
easily soluble in the ordinary organic solvents. On oxidation with 
chromic acid in acetic acid solution, the hydrazine is converted 
into orthoparadinitrophenylparabromazobenzene, C,H, Br-N2°C,H;(NOz)., 
which crystallises in slender red needles, melts at 175°, and dissolves 
readily in the ordinary organic solvents. 
Orthonitrosoallometachlorophenylazobenzene is not affected by 
boiling either with alkaline potassium ferricyanide for 8 hours, or 
with a solution of chromic acid in acetic acid. A compound of the 
same composition, C,,.H,CIN;O, but melting at 121°, is obtained when 
it is boiled for 8 hours with dilute nitric acid (sp. gr. = 1°12). 
Dinitronitrosophenylparabromazobenzene, when boiled with chromic 
acid in acetic acid solution for about an hour, is oxidised to dinitro- 
N-C,H,Br 


N-C,H,(NO,),N 0” melting at 


nitrosophenylparabromazoxybenzene, O< 
170°5°. 


Dinitrosonitrophenylparabromazobenzene under like conditions is 
oxidised to dinitrosonitrophenylparabromazozybenzene, Cy.HsBrN;0,, 
melting at 219°. 

When dinitrosophenylparabromazobenzene is boiled with a solution 
of chromic acid in acetic acid solution for two hours, it yields di- 
nitrosophenylparabromazorybenzene, C;,H;BrN,O;, melting at 202°. 

W. P. W. 


a-Metaxylylhydrazine. By A. Krauser (Monatsh., 12, 211—220; 
compare Abstr., 1890, 1410).—a«-Metaxylylhydrazine is deposited from 
its aqueous solution on the addition of supersaturated brine; it does 
not yield a crystalline compound with carbon bisulphide, and explodes 
when heated in a vacuum ; on exposing a benzene solution of the hydr- 
azine to the atmosphere, a characteristic deep-green coloration is pro- 
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duced, which may serve as a qualitative test. The hydrochloride crys- 
tallises with 2 mols. H,O in small, colourless needles, which rapidly 
become brown on exposure to air. 
The hydrazine combines with 2 mols. of ethyl acetoacetate when 
the two are heated together for an hour at 110—120°, and then for two 
hours at 140—150°. The product, which has the formula C,H yN,O,, 
is deposited from alcohol in small crystals, and melts at 203°. It 
dissolves sparingly in xylene or alcohol, is insoluble in water, ether, 
and benzene, and does not react with phosphorus pentachloride when 
heated with it at 180°. With acids, it forms salts which are disso- 
ciated on the addition of water. 
a-Metarylylmethylpyrazolone, HN da is obtained by 
treating the preceding compound with sodium in alcoholic solution, 
or by heating it with dilate alkalis or acids at 140—150° for two 
hours in a sealed tube. It crystallises from water containing sodium 
chloride in concentric needles which melt at 159°. The pyrazolone 
resembles the corresponding compound from phenylhydrazine, and 
forms salts with both acids and bases; with ferric chloride, a violet- 
red coloration is obtained, whilst alkaline copper solutions are readily 
reduced. The hydrochloride is deposited in nodules consisting of 
prismatic crystals; it melts at 185°. The ferrocyanide is sparingly solu- 
ble, and quickly undergoes decomposition when heated. On heating 
the above described condensation product of metaxylylhydrazine and 
ethyl acetoacetate for two hours at 130° with hydrogen chloride or 
methyl] iodide in methy] alcoholic solution in a sealed tube, «-metaxylyl- 


2-3-dimethylpyrazolone (aylylantipyrine), CsH,N <setna is pro. 


duced. After purification, it crystallises from light petroleum in 
small, colourless needles, and melts at 113°. It is readily soluble in 
alcohol, ether, and benzene, and also in cold water, but on heating an 
aqueous solution the compound separates as a viscid liquid. The 
hydrochloride crystallises with 2 mols. H,O in long prisms, which 
decompose at 112°; the anhydrous salt melts at 95°. 

By the action of alkaline nitrites on the hydrochloride, the nitroso- 
derivative, OHNO FXO 

watioe, ON <ieOMe 

mixture of alcohol and ether in lustrous, green, metallic needles. The 
compound has basic properties, and dissolves in acids, but is pre- 
cipitated from these solutions on the addition of alkalis. eh 


is formed; this crystallises from a 


Behaviour of Aldehydes with Orthamidophenols. By G. 
Mazzara and A. Leonarpi (Gazzetta, 21, 251—256.)—Benzileamido- 
Me 
AN 


° N. 7 
benzamidothymol, — a onoPh, is prepared by heating 


Pr 
benzaldehyde (8 grams) with diamidothymol hydrochloride in an 
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oil-bath for 10 hours. The reaction commences below 100° with 
evolution of hydrogen chloride, and is completed on raising the tem. 
perature to 120—130°. The product, after purification and repeated 
recrystallisation from boiling alcohol, separates in long, silky, 
ellowish-white needles, and melts at 152°. The base also crystal. 
ises from light petroleum in small, yellow rhombohedra. It is ve 
soluble in benzene, forming a feebly fluorescent solution. It is 
insoluble in alkaline hydrates and dilute acids, and is not decom- 
ed by them even on heating. The hydrochloride crystallises from 
ot alcohol in brilliant, white scales, very sparingly soluble in boilin 
water. The same compound is obtained by heating amidobenzamido- 
thymol with benzoic chloride. The formation of this benzilebenzeny) 
derivative leads the author to conclude that the reaction between 
aldehydes and diamido-derivatives of aromatic hydrocarbons takes 
place in the following stages :— 


I. C.H\(NH,), + CHOX = CH.<4>cux + H,0. 
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I. O.8.<84 > cHx + CHOX = GH.<Q SOX + CH:X-OH. 


TIL. GH<yh SCX + CH.X-OH = CH.< SCH + HO. 
. 2 


With the fatty aldehydes, the reaction is limited for the most part 
to the second stage. S. B. A. A. 


Oxidation of Mixed Fatty Aromatic Ketones by Potassium 
Permanganate. By A. Craus and W. Nevuxranz (J. pr. Chem. [2], 
44, 77—85).—Contrary to the experience of Claus (Abstr., 1890, 
769), Gliicksmann has shown (Abstr., 1890, 1416) that acetophenone 
can be oxidised by potassium permanganate with the production of 
phenylglyoxylic acid if an alkaline solution is employed. The con- 
jecture of Gliicksmann that the failure to oxidise the ketone was due 
to the use of a neutral solution is erroneous, since not only neutral but 
acid and alkaline solutions were employed, and the oxidation in the 
presence of alkali was conducted, both in concentrated and dilute 
aqueous solutions, hot, cold, and at intermediate temperatures. 
Claus, however, always added the whole quantity of alkali to the 
ketone prior {o the addition of the potassium permanganate, whereas 
Gliicksmann rendered the solution of permanganate alkaline, and 
treated the ketone with successive quantities of the mixture. The 
authors find that the difference in the two results is to be referred to 
this slight difference in procedure, and quote experimental data 
showing that the quantity of alkali within certain limits, like the 
concentration and temperature of the solution, is of subsidiary import- 
ance compared with the manner in which it is added; they conclude 
therefore that under Gliicksmann’s conditions, and no others, is it 
possible to oxidise acetophenone by potassium permanganate. 

Paratolyl methyl ketone, on oxidation at 70° with a solution con- 
taining 12 grams of caustic potash and 32 grams of potassium per- 
manganate in 200 c.c. of water, yields 70 per cent. of the theoretical 
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quantity of paratolylglyoxylic acid. This ketone is more readily 
oxidised to the ketonecarboxylic acid than acetophenone, and small 
quantities of paratolylglyoxylic acid are even formed when the old 
method of oxidation in an ice-bath is employed, and the whole quantity 
of alkali added prior to the addition of the permanganate solution. 
Orthoxylyl methyl ketone and orthocymyl methyl ketone also yield 
a-ketonecarboxylic acids on oxidation with potassium permanganate 
by Gliicksmann’s method, but details are reserved for a later com- 
munication. 

Gliicksmann’s method of oxidation has been applied in the case of 
ketones which yield a-ketonecarboxylic acids under the old condi- 
tions, but experiments with naphthyl methyl ketone, and with mixed 
aromatic ethyl, propyl, and isopropyl ketones show that neither the 


nature nor yield of the respective products is altered thereby. 
W. P. W. 


Paratolylacetic Acid. By A. Ciaus and R. Weur (J. pr. Chem. 
[2], 44, 85—95).—Paratolylacetic acid is best prepared from para- 
tolyl methyl ketone by Willgerodt’s reaction (Abstr., 1888, 476). The 
ketone is heated with an excess of saturated ammonium sulphide and 
about 40 per cent. of its weight of powdered sulphur at 250° for 5—6 
hours, and the resulting paratolylacetamide boiled with an equal 
weight of caustic potash and 10—20 times its weight of water for 
6—8 hours until ammonia is no longer evolved ; the acid is then pre- 
cipitated in slender, colourless needles on the addition of a mineral 
acid to the solution. It sublimes in needles without decomposition, 
melts at 92° (uncorr.), and is easily soluble in alcohol, ether, chloroform, 
and hot water, but only sparingly in cold water. The lower meltin 
point of 74° previously given (Claus and Kroseberg, Abstr., 1837, 949 
was obtained with an impure material, which, on subsequent purifica- 
tion, has been found to melt at 91°. On oxidation with boiling dilute 
nitric acid (sp. gr. = 1°15), it yields paratoluic acid; with concentrated 
nitric acid, a mixture of terephthalic acid with nitro-derivatives ; and 
with either chromic acid or potassium permanganate in quantity cor- 
responding with three atomic proportions of oxygen, a mixture of 
paratoluic acid with a small amount of terephthalic acid. 

Metanitroparatolylacetic acid, NO.CsH;Me-CH,COOH, is obtained 
when a solution of paratolylacetic acid in five times its weight of nitric 
acid (sp. gr. = 1°52) is allowed to remain in the cold for 14—21 days. 
It crystallises from water in colourless, transparent, glassy needles, 
sublimes in small, colourless needles, melts at 102°, and dissolves very 
sparingly in cold water, but easily in alcohol, ether, carbon bisulphide, 
&c. On oxidation in alkaline solution with an amount of potassium 
permanganate corresponding with three atomic proportions of oxygen, 
it is converted into metanitroparatoluic acid. The sodium salt, with 
24 mols. H,0, crystallises in small, flat needles, and is very soluble in 
water; the barium salt, with 2 mols. H,0, is less soluble in water, and 
crystallises in crusts of small needles; the silver and cobalt salts are 
also described. 


Dimetanitroparatolylacetic acid, C;3H,Me(NO,).CH,-COOH 
[CH,,COOH : NO,: Me: NO, = 1:3:4: 5], 
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is formed when paratolylacetic acid is added in small quantities to 
five times its weight of a mixture of fuming nitric acid with twice 
its weight of pure sulphuric acid cooled below 0° in a freezing mix- 
ture. It crystallises from water or dilute alcohol in colourless, silky 
needles, melts at 158° (uncorr.), and is less soluble than the nitro-acid 
in boiling water, but equally soluble in alcohol, ether, &c. On oxidation 
with the calculated quantity of potassium permanganate, it yields di- 
metanitroparatoluic acid. The sodiwm salt, with 5 mols. H,O, crystal- 
lises in colourless, flat needles, and is less soluble in hot or cold water 
than the sodium salt of the nitro-acid ; the calcium salt crystallises in 
anhydrous, sparingly soluble, colourless prisms. 

Paratolylbromacetic acid, CHH,Me-CHBr-COOH, is obtained when 
paratolylacetic acid, dissolved in a small quantity of acetic acid, is 
mixed with the calculated quantity of bromine and 30 times its weight 
of water and exposed to direct sunlight for some days. It crystallises 
from water in colourless, short needles, and melts at 125° (uncorr.) ; 
it is very sparingly soluble in cold water, but readily in alcohol, ether, 
chloroform, benzene, and acetic acid. The barium salt, with 3 mols. 
H,0, crystallises in small, colourless, lustrous scales, and is easily 
soluble in hot water, but only sparingly in the cold. 

Paratolylacetamide crystallises from concentrated aqueous solutions 
in nacreous scales, from dilute solutions in- long, white needles, and 
melts at 185°. W. P. W. 


Bismuth Salicylate. By H. Cavusse (Compt. rend., 112, 1220— 
1223).—The preparation of bismuth salicylate is a matter of some 
difficulty, because water decomposes the bismuth salts, whilst acids 
decompose the salicylates. Ammonium salts, however, especially 
ammonium chloride, tend to prevent the decomposition of the bis- 
muth salts by water, although they have practically no solvent action 
on the basic bismuth salts themselves. 

Basic bismuth nitrate, 100 grams, is dissolved in concentrated 
hydrochloric acid with the aid of heat, and the solution is poured into 
1000 c.c. of a saturated solution of ammonium chloride. The free 
acid is neutralised either by adding more basic nitrate or by adding 
a solution of ammonia in ammonium chloride solution until a slight 
permanent precipitate remains after vigorous agitation. A solution 
of 120 grams of sodium salicylate in 500 c.c. of saturated ammonium 
chloride solution is then added, and in a short time the liquid is filled 
with a bulky, crystalline precipitate of bismuth salicylate, which is 
drained and washed with water until all ammonium chloride is re- 
moved. The dried product has the composition Bi(C;H,O;),; + 4H,0, 
resembles quinine in appearance, is insoluble in water, and is decom- 
posed by acids. It is not affected by cold water, but is decomposed by 
boiling water and also by absolute alcohol, with separation of bismuth 
oxide. When heated at 50°, salicylic acid slowly sublimes, and at 
100° decomposition is complete. C. H. B. 


Catecholearboxylic Acids. By R. Scumirr and H. Hints (J. pr. 
Chem. [2], 44, 1—5).—The introduction of one carboxy] radicle into 
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catechol and resorcinol can be effected, as is known, by heating these 

henols with ammonium carbonate or potassium hydrogen carbonate, 
but further substitution can only be brought about by heating the 
monocarboxylates with carbonic anhydride under considerable pres- 
sure. When the dry sodium salt of catechol is exposed to the action 
of compressed carbonic anhydride at the ordinary temperature, 2 mole- 
cular proportions of the gas enter into reaction with the formation of 
sodium orthophenylenecarboxylate, which, by prolonged heating in an 
autoclave with compressed carbonic anhydride at 120—140° yields 
sodium catecholcarboxylate, and if the heating is continued at 210° 
for eight hours, sodium catecholdicarboxylate is formed, mixtures of 
the two acids being obtained at intermediate temperatures. As the 
monocarboxylic acid dissolves readily in water, in which the dicarb- 
oxylic acid is insoluble, the two compounds can be easily separated. 
The former proves to be identical with Miller’s orthodihydroxy- 
benzoic acid (Annalen, 220, 116). 

Catecholdicarboxylic acid, C,H,(OH),(COOH)., crystallises from 
water in slender, colourless needles, with 1 mol. H,O, and from 
alcohol in anhydrous, yellow scales; it melts at 290° with evolution 
of carbonic anhydride, does not volatilise with steam, and is only 
sparingly soluble in hot water and chloroform, but more so in alcohol 
and ether. The solutions exhibit a deep-blue fluorescence, and the 
aqueous solution is coloured deep indigo-blue by ferric chloride, and 
yellow by lead acetate. The sodium salt, CsH,(O0H).(COONa), + 2H,0, 
crystallises in concentrically grouped prisms, which show a marked 
blue fluorescence, and are readily soluble in water but insoluble in 
alcohol; the bariwm salt forms tufts of sparingly soluble prisms; 
the silver and lead salts are also described. The dimethyl salt, 
C.H,(OH)(COOMe),, crystallises in slender, colourless needles, melts 
at 145°, is insoluble in water but volatile with steam, and dissolves 
readily in alcohol and ether, forming fluorescent solutions; the 
diethyl salt crystallises in colourless, prismatic tables, melts at 
89—90°, and resembles the dimethy] salt in solubility and fluorescence. 

Of the sodium salts of the three dihydroxybenzenes, that of catechol 
is the most sensitive to the action of air. When prepared in an 
indifferent atmosphere, it is a white powder, which dissolves readily 
in water and can be rendered anhydrous without difficulty, since it 
may be heated at 220° in a current of hydrogen without ae 
tion. W. P. W. 


Preparation of Phenoldicarboxylic Acids. By H. Hine (J. 
pr. Ohem. [2], 44, 5—14).—It has been shown that unsymmetrical 
hydroxyisophthalic acid, free from the consecutive acid, is obtained 
when either basic sodium salicylate or a mixture of that salt with 
basic potassium salicylate is heated in a current of carbonic anhydride 
at 300—400°, the entering carboxyl radicle assuming the para-posi- 
tion relatively to the hydroxyl (Ost, this Journ., 1877, ii, 485). The 
consecutive acid can, however, be prepared if the basic sodium salt of 
methyl salicylate, in which an alkyl radicle instead of a metal is sub- 
stituted for the carboxylic hydrogen, is heated with carbonic an- 
hydride under considerable pressure, and in like manner dicarboxylic 
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acids containing carboxyl in the ortho-position relatively to the hydr- 
oxyl may be obtained from meta- and para-hydroxybenzoic acids. 

he basic sodium salt of methyl salicylate is formed when oil of 
wintergreen, dissolved in an equal quantity of 96 per cent. alcohol 
and cooled at 0°, is treated with the requisite quantity of titrated 
aqueous soda, also mixed with an equal quantity of alcohol. After 
stirring for a short time, the salt very rapidly separates in lustrous 
thin, white scales, and can be obtained perfectly dry by thinning the 
almost solid mass with alcohol and ether, filtering, pressing, and 
heating at 140° in a vacuum. 

Methyl hydrogen hydroxyisophthalate [COOMe: OH: COOH = 1:2:3] 
is obtained when the perfectly dry basic sodium salt of methyl sali- 
cylate is heated with excess of carbonic anhydride in an autoclave 
at 150° for about 24 hours. The amount of carbonic anhydride taken 
up in the reaction did not exceed that corresponding witha half mole- 
cular proportion under the various conditions employed. The product 
is extracted with ether to remove the methyl salicylate and methyl 
orthomethoxy benzoate formed in the reaction, and subsequently heated 
on a water-bath with dilute hydrochloric acid. The solution is then 
rendered slightly alkaline with aqueous ammonium carbonate, steam- 
distilled to remove any methyl salicylate, acidified, extracted with 
ether, and the ethereal solution repeatedly precipitated by ammonia. 
The salt crystallises in characteristic stellate groups of flat needles, 
which, when powdered, become strongly electrified, It melts at 135°, 
and also when heated under water ; it dissolves readily in alcohol or 
ether, sparingly in cold but readily in hot water, and in aqueous 
solution shows a marked blue fluorescence. With ferric chloride in 
aqueous solution, it gives a carmine coloration. The sodium salt, 
COOMe:C,H;(OH)-COONa + H,0, crystallises in slender, colourless, 
concentrically-grouped needles, and dissolves readily in water, form- 
ing a solution which exhibits a beautiful blue fluorescence. On 
hydrolysis, it yields consecutive hydroxyisophthalic acid. It is to be 
noted that Ost’s unsymmetrical hydroxyisophthalic acid is always 
present in the product, although only in very small quantity; the 
acids can be readily separated by means of the barium salts, since that 
of the consecutive acid is only sparingly soluble in water, whilst that 
of the unsymmetrical acid is easily soluble. 

When the reaction between the basic sodium salt of methyl 
salicylate and carbonic anhydride is conducted at 170° or above, the 
product consists of a mixture of the sodium salt of consecutive 
hydroxyisophthalic acid with methyl orthomethoxybenzoate owing to 
the occurrence of the reaction COOMe-C,H;(OH)-COONa + 
ONa‘C,HyCOOMe = OH’C,H;,(COONa), + OMe-C,HyCOOMe. 
This accounts for the presence of methyl orthomethoxybenzoate in 
the product formed at lower temperatures, and for the fact that the 
amount of carbonic anhydride taken up is only one-half that which 
was anticipated. 

Ethyl salicylate, when treated in like manner, yields consecutive 
isophthalic acid, bat the phenyl salt cannot be employed, since it 
decomposes into phenol and the basic sodium salt of ethyl salicylate 
on treatment with sodium ethoxide in alcoholic solution. 
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Sodium ethyl hydroxyisophthalate [COOEt : COONa: OH =1:3: 4] 
is formed quantitatively when the perfectly dry basic sodium salt of 
ethyl parahydroxybenzoate is heated with carbonic anhydride under 
pressure at 169—170°, one molecular proportion of the gas entering 
into reaction. It crystallises in beautiful, colourless prisms, and, on 
treatment with hydrochloric acid, is converted into ethyl hydrogen 
hydroayisophthalate, which crystallises from alcohol in colourless, 
monoclinic scales, melts at 194—195°, and, on hydrolysis, yields un- 
symmetrical hydroxyisophthalic acid. The basic sodium salt of 
methylparahydroxybenzoate under like conditions also yields the un- 
symmetrical acid. 

When the basic sodium salt of ethylmetahydroxybenzoate is heated 
with carbonic anhydride under pressure at 170°, and after the 
operation has continued some time, the material, which tends to 
agglomerate, is powdered and again submitted to the action of 
the gas, one molecular proportion of the anhydride is taken up with 
the production of sodium ethyl hydroxyterephthalate, from which 
hydroxyterephthalic acid can be obtained by hydrolysis. As the 
chloroterephthalic acid, which can easily be prepared from this acid, 
readily undergoes reduction with elimination of the chlorine, this 
would seem to afford the best method of preparing terephthalic 
acid. 

The phenyl salts of the hydroxyisophthalic acids are described 
since they serve as an additional means of identification. Phenyl 
1:2: 3-hydroxyisophthalate crystallises from alcohol in colourless 
prisms, and melts at 99°. Phenyl ethyl 1:3 : 4-hydroxyisophthalate 
{COOEt : COOPh: OH = 1:3: 4], obtained by heating the ethyl 
hydrogen salt with phenol and phosphorus oxychloride, crystallises 
from alcohol in colourless needles, and melts at 64—65°. 

W. P. W. 

Phthalaldehydic Acid. By O. AtLenporrr (Ber., 24, 2346—2354), 
—Liebermann (Abstr., 1887, 46) obtained hemipinimide by boiling an 
alcoholic solution of opianic acid with hydroxylamine hydrochloride, 
but he afterwards found (ibid., 258) that when the reaction took 
place at the ordinary temperature, opianoximic anhydride was pro- 
duced, the latter undergoing an intramolecular change when heated 
with formation of hemipinimide. Racine (Annalen, 239, 81) obtained 
benzaldoximorthocarboxylic acid by mixing aqueous solutions of 
phthaldehydic acid and hydroxylamine hydrochloride, and this acid 
yielded the anhydride, phthalimide, on heating. The oximic acid is 
therefore wanting in the hemipinic series, and the corresponding 
anhydride in the phthaly] series. — 


Benzaldoximorthocarboxylic anhydride, CO<G 4 SCH, separates in 
6 


4 

white crystals when phthalaldehydic acid (4 grams) is dissolved in 
80 per cent. alcohol (12 grams) and hydroxylamine hydrochloride 
(2'2 grams) added with frequent shaking. It slowly dissolves with 
decomposition in sodium carbonate solution, and on fusion it behaves 
like opianoximic anhydride (loc. cit.) thus :—When quickly heated to 
120°, the temperature suddenly rises to 215° with formation of the 
isomeric phthalimide; whilst if carefully heated in a capillary tube, it 
VOL. LX. 4 
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melts at 187°, resolidifies, and then melts again at 225—228°. This is 
explained as follows: the benzaldoximecarboxylic anhydride is con- 
verted at 120° into an isomeride melting at 137°, and this, later on, 
undergoes intramolecular change into phthalimide, as the temperature 
is raised. The intermediate compound (m. p. 187°) is obtained when 
benzaldoximorthocarboxylic anhydride is heated in an oil-bath at 
145°, and the product extracted with boiling benzene and crystallised 
from aqueous acetone. It is distinguished from benzaldoximortho- 
carboxylic anhydride by its insolubility in benzene, and from phthal- 
imide by its more ready solubility in cold sodium carbonate solution. 
It is identical with the compound obtained by Kuhara (Abstr., 1881, 
1039) from phthalyl chloride and ammonia, and has one of the two 


formule OH.<G5y4,>0 or ON*C.H+COOH; the second, ortho- 


cyanobenzoic acid, being the more probable from the solubility of the 
compound in sodium carbonate solution. Phthalimide is obtained 
direct when an alcoholic solution of phthalaldehydic acid and hydroxyl- 
amine hydrochloride is boiled in a reflux apparatus for some time. 
An attempt to prepare opianoximic acid by the action of hydroxyl- 
amine hydrochloride on opianic acid in aqueous solution led to a 
negative result, the anhydride alone being formed. 

Diphenylhydrazonephthalaldehydic acid, C,H,(CH:N-NPh,)-COOH, 
is prepared by adding a hot concentrated aqueous solution of asymme- 
trical diphenylhydrazine hydrochloride (1 mol.) to one of phthalalde- 
hydic acid and sodium acetate in molecular proportion, together with a 
trace of hydrochloric acid; on boiling the mixture for a short time, a 
green, resinous precipitate separates, which is purified by crystallisa- 
tion, first from a small quantity of glacial acetic acid, and then from 
benzene. It forms lustrous, yellow, truncated prisms, melts at 187°, 
and is readily soluble in ether, alcohol, acetone, chloroform, and hot 
benzene, but insoluble in water and light petroleum. The calcium 
salt is a yellow precipitate. The acid, and not the ethy! salt, is formed 
by the action of diphenylhydrazine hydrochloride on ethyl phthal- 
aldehydate. 

Phthalidylhydrazobenzene, CoHigN20;, is formed when hot alcoholic 
solutions containing hydrazobenzene and phthalaldehydic acid, in 
molecular proportion, are mixed; the white crystals which separate 
are obtained as lustrous needles on recrystallisation from absolute 
alcohol; it darkens at 150°, melts at 202—203°, and is readily 
soluble in benzene, acetone, and chloroform, less so in alcohol and 
ether, and insoluble in water and light petroleum. It is not a carb- 
oxylic acid, does not contain an aldehyde group, and has probably a 
constituticn analogous to Bistrzycki’s opianylhydrazobenzene (Abstr., 


1888, 1209), thus: NHPh-NPh-CH< Oss, co, 


Benzidylphthalaldehydic acid, C,,H,(N:CH-C,H,COOH),, is obtained 
when aqueous solutions of phthaldehydic acid (2 mols.) and benz- 
idine (1 mol.) are boiled together for a short time; it separates as a 
white, pulverulent precipitate, and may be purified by boiling with 
absolute alcohol. It is insoluble in the ordinary solvents, but 
dissolves in boiling nitrobenzene and in cold sodium carbonate sola- 
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tion; it also dissolves in concentrated sulphuric acid with a yellow 

coloration, which soon changes to brownish-red. When the calcium 

salt is boiled with water, benzidine is eliminated. 
Methylphenylhydrazonephthalaldehydic acid, 


NMePh:N:CH-C,H,COOH, 


is produced when hot concentrated alcoholic solutions containing 
phthalaldehydic acid and methylphenylhydrazine, in molecular pro- 
portion, are mixed and boiled together for a short time. It forms 
bright-yellow crystals, melts at 167°, and is easily soluble in alcohol, 
benzene, chloroform, ether, and acetone, but only sparingly in light 
petroleum, and is insoluble in water. sam 


Allylphenylhydrazonephthalaldehydic acid, CH NO CH:C,H, COOH, 
3445 


is obtained by mixing hot concentrated solutions of symmetrical 
allylphenylhydrazine and phthalaldehydic acid in molecular propor- 
tion, and boiling for a short time. It crystallises from alcohol in 
lustrous, yellow prisms, melts at 160°, and is easily soluble in alcohol, 
benzene, acetone, chloroform, and dilute solutions of alkali carbon- 
ates, sparingly in light petroleum, and is insoluble in water ; it dissolves 


in concentrated sulphuric acid with a red coloar. 
PhN 
Acetylphenylhydrazonephthalaldehydicacid, AcN> CH CsHe COOH, is 


formed by boiling together phthalaldehydic acid and acetylphenyl- 
hydrazine in molecular proportion. It crystallises from dilute 
alcohol in small, granular crystals, melts at 191°, and is soluble in 
alcohol, chloroform, and hot benzene, fairly so in hot water, and 
almost insoluble in ether and light petroleum ; it dissolves slowly in 
cold solutions of alkali carbonates. A. R. L. 


Action of Potassium Cyanide on Ethyl Opianate. By G. 
Gotpscumieot and L. Eacer (Monatsh., 12, 49—80).—In many of its 
reactions, opianic acid behaves as an aldehydo-orthocarboxylic acid, 
COH-C,H.(OMe)..;COOH ; whilst in others, it resembles the isomeric 
anhydride (Liebermann, Abstr., 1886, 550, and 1887, 45). The authors 
consequently expected that the compound, when treated with potas- 
sium cyanide, would not behave in the same way as benzaldehyde and 
anisaldehyde, which give rise to benzoin and anisoin respectively. 
This supposition proves to be correct, for when equal weights of 
perfectly dry ethyl opianate and potassium cyanide are intimately 
mixed and heated in a reflux apparatus for one hour with 10—12 
times their weight of absolute alcohol, tetramethoxydiphthalyl, 
(OMe),H.0<—C—C—C.H:(OMe) - a very insoluble compound, is 

oC—O O—CO 
formed. It crystallises in masses of brilliant, yellow, slender needles, 
having a beautiful, green fluorescence, which is also shown in 
chloroform or in acetic acid solution, or, best of all, when the sub- 
stance is shaken with water. It does not change when heated to 
300° ; but above this, it commences to blacken, and only melts when 


the temperature is further considerably raised. It is almost insoluble 
4y2 
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in ordinary solvents ; may be sublimed with partial decomposition. It 
is not changed by cold concentrated potash, but dissolves when warmed 
with it, forming a yellow solution. A small quantity of the substance 
imparts an orange-red colour and a strong, yellow fluorescence to 
concentrated sulphuric acid, and the solution thus obtained becomes 
claret-coloured on heating, whilst the addition of a small quantity of 
nitric acid turns it green, indigo-blue, violet, and fiery-red succes. 
sively. 

Tetrahydroeydiphthalyl, C,.H,O,(OH),, obtained by the action of 
hydriodic acid on the tetramethoxydiphthalyl, is a greenish-grey 
powder, which commences to blacken at 300°, without previousl 
melting. Itisalmost insoluble in alcohol, benzene, carbon bisulphide, and 
xylene, and only sparingly soluble in acetone, amy] alcohol, and ethyl 
acetate, crystallising from the last-named solvent in yellow, micro- 
scopic needles. With dilute ammonia, it gives an intense dark-green 
coloration, which becomes of a beautiful lilac on the addition of 
hydrochloric acid. 

Tetramethoxydiphthalyldicarboxylic acid, C,0.[C.H,(OMe).,COOH}], 
[COOH : (OMe), : CO=1:4:5: 6], is obtained when a mixture 
of tetramethoxydiphthalyl (2 grams) and potash (1 gram) in alcohol 
(30 grams) is heated in a reflux apparatus. The product of the 
reaction is a reddish-yellow liquid, which, on dilution with water, 
evaporation of the alcohol, and addition of hydrochloric acid, furnishes 
the acid in the form of white, microscopic, rhombic scales. It com- 
mences to decompose at 220° and melts at 270°, dissolves readily in 
alkalis, giving a yellow solution, and reduces ammoniacal silver 
nitrate when boiled with it. The acid is almost insoluble in water, 
dissolves readily in acetone, but is best recrystallised from alcohol ; 
the barium salt, CoH,OBa + 3H,0, forms shining, yellow crystals ; 
the dihydrazone is not characteristic. On heating the acid in a flask 
placed in an oil-bath at 250°, a sublimate of hemipinic acid, melting 
at 166—167°, is obtained, whilst the residue in the flask consists of 
tetramethoxydiphthalyl. When the acid (1 gram) is fused with 
solid potash (5 grams), a substance which is most probably methy|- 
norhemipinic acid (compare Wegscheider, Monatsh. 3, 376) is 
obtained. 

Tetramethylbenzhydroletricarboxylic acid, 


COOH-C,H,(Me0)2., ¢ OH 
COOH-C,H,(MeO),7 “SCOOH? 


is obtained on heating tetramethoxydiphthalyl (2 grams) with a 
large excess of potash (10 grams) in absolute alcohol (100 grams). 
It melts at 140°, is soluble in water, alcohol, ether, and acetone, and 
gives, with concentrated sulphuric acid, a beautiful scarlet coloration. 
The bariwm salt, (CoH1,O1)2Bas + 5H,0, crystallises in slender, silky 
needles, and is readily soluble in water. 

When the alcoholic filtrate obtained after separation of the tetra- 
methoxydiphthalyl from the products of the reaction of potassium 
cyanide and ethy] opianate is evaporated to a syrupy consistence and 
allowed to remain over night, a considerable quantity of ethyl hemi- 
pinate (m. p. 71°) crystallises out, From the mother liquor, by 
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cautious addition of hydrochloric acid, a brownish resin is precipi- 
tated, and this, on evaporation of its alcoholic solution, gives colour- 
less crystals of tetramethoxydihydrodiphthalyl, CHO, melting 
at 204°. On evaporating the solution from which the resin has 
separated, an uncrystallisable syrup is obtained having the properties 
of an acid. 

Ethyl hemipinate and tetramethoxydihydrodiphthalyl are formed 
when an alcoholic solution of potassium cyanide is warmed with 
tetramethoxydiphthalyl; they must, therefore, be regarded as 
secondary products in the action of potassium cyanide on ethyl 
opianate. G. T. M. 


Action of Carbonic Chloride on Glycol Chlorhydrins. By 
P. Orro (J. pr. Chem. [2], 44, 15—23).—By acting on glycol chlor- 
hydrin with carbonic chloride, Nemirowsky (Abstr., 1885, 741) obtained 
ethyl chlorethylchlorocarbonate, which, by the action of aniline and 
treatment of the resulting ethyl chlorethylphenylcarbamate with 

‘ CH,CH, 

I ; 

aqueous caustic potash, gave the compound NPh:C o>? The author 
finds that if very concentrated aqueous potash is employed, an oil is 
obtained, which, unlike the anhydride, is soluble in ether and has 
basic properties. On distillation, the greater part, consisting of 
hydroxyethylaniline, passes over at 280—285°, whilst the residue in 
the retort crystallises from alcohol in needles, melts at 154°, and is 
identical with Hofmann's diethylenediphenyldiamine. 

Hydroxyethylaniline is best prepared by boiling glycol chlorhydrin 
(10 grams) with recently distilled aniline (22 grams) in a reflux 
apparatus for 16 minutes, rendering the product alkaline, and 
extracting with ether. The yield amounts to 70 per cent. of the 
theoretical. When a mixture of hydroxyethylaniline with liquid 
carbonic chloride is kept in a tube for about five hours, a crystalline 
magma consisting of Nemirowsky’s anhydride is obtained. This 
compound is also formed, together with hydroxyethylaniline hydro- 
chloride, when a current of carbonic chloride is passed into an ethereal 
solution of hydroxyethylaniline. The anhydride is, moreover, ob- 
tained when methylhydroxyethylaniline is treated with carbonic 
chloride, methyl chloride being eliminated in the condensation. 

Ethyl chlorethyl-a-naphthylearbamate, CH,Cl*CH,°O-CO-NH:CyoH;, 
prepared by treating a-naphthylamine with ethyl chlorethylchloro- 
carbonate under water, crystallises from alcohol in long, matted 
needles, ‘melts at 100—101°, and is readily soluble in alcohol and 
ether, but practically insoluble in water. The S-compound forms 
lustrous scales, melts at 98°, and dissolves readily in alcohol and ether. 
On treatment with aqueous caustic potash (1 : 2), both substances 
yield the corresponding anhydrides. The «-compound, 


CH, —-CH, 
l 
N(CyH,)-Co? ”” 


crystallises in scales, melts at 125°, and is insoluble in ether, but 
readily soluble in hot alcohol; the £-derivative crystallises in prisms, 
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melts at 189°, and is insoluble in ether, sparingly soluble in hot 
alcohol. With a saturated caustic potash solution, however, analogues 
of hydroxyethylaniline are obtained, which dissolve in ether, and on 
evaporation of the solutions are obtained in the crystalline form, 
Hydroxyethyl-a-naphthylamine, OH*C H.C H,"NH-C,oH,;, crystallises in 
needles, melts at 52°, and is very soluble in alcohol and ether. The 
solutions,.on evaporation, leave oily drops, which slowly crystallise 
with formation of blue needles. The S-compound crystallises in 
scales, melts at 51°, and is extremely soluble in alcohol and ether. 
Its hydrochloride separates from hot water in lustrous scales, and, 
unlike the hydrochloride of the a-compound, does not reduce silver 
solutions, 

Ethyl dichlorisopropylchlorocarbonate, CH(CH,C1).°O-COCI, is formed 
when a-dichlorhydrin is heated with liquid carbonic chloride at 170° 
for about 24 hours. It boils at 185—187°, and on treatment with 
aniline and a- and f-naphthylamine, yields a series of compounds 
which dissolve readily in alcohol and ether, and are converted into 
the corresponding anhydrides by the action of aqueous caustic potash 
(1:2). Ethyl dichlorisopropylcarbamate crystallises in large, seem- 
ingly rhombic forms melting at 80°, ethyl dichlorisopropylphenyl- 
carbamate in large, seemingly rhombic forms melting at 73°, ethyl 
dichlorisopropyl-a-naphthylcarbamate in lustrous, white needles melting 
at 115°, whilst ethyl dichlorisopropyl-B-naphthylearbamate forms scales 
melting at 101°. The anhydrides are readily soluble in alcohol, but 
insoluble in ether; the anhydride obtained from the phenylearbamate 
crystallises in long needles melting at 103°, that from the a-naphthyl- 
carbamate in scales which melt at 118°, and that from the 8-naphthyl- 
carbamate in needles melting at 107°. 

Ethyl B-dichloropropylchlorocarbonate is obtained when £#-dichlor- 
hydrin cooled in ice-cold water is treated with a small excess of 
carbonic chloride, and the reaction allowed to continue during about 
six hours, until hydrogen chloride is no longer evolved; it boils at 
185—187°, and has the odour of ethyl chlorocarbonate. Ethyl aB-di- 
chloropropylcarbamate crystallises in large, rhombic forms melting at 
75°, ethyl aB-dichloropropylphenylcarbamate in prisms melting at 
73—74°, ethyl aB-dichloropropyl-a-naphthylcarbamate in lustrous 
needles which melt at 93°; and ethyl «8-dichloropropyl-B-naphthylcarb- 
amate in scales melting at 99°. These compounds do not react either 
with dilute (1 : 2) or concentrated aqueous potash. W. P. W. 


Paraxylenedisulphonic Acid. By J. H. Homes (Amer. Chem. J., 
13, 371—384).—Xylenedisulphonic chloride, Cs;H,Me(SO,Cl)., was 
prepared as follows :—Paraxylene (35 grams) was added, with con- 
stant shaking, to twice its volume of fuming sulphuric acid diluted 
with a small quantity of ordinary acid, and the mixture first cooled, 
but finally warmed. The solution was diluted (4 or 5 litres), neutra- 
lised with chalk, filtered, evaporated (2 litres), sodium carbonate 
added, again filtered, and evaporated to dryness. The sodium xylene- 
sulphonate thus obtained was treated with phosphorus pentachloride 
(equal weight), the product heated for some time on the water-bath, 
and much water added, when xylenesulphonic chloride separated as 
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an oily liquid, which did not entirely solidify in a freezing mixture. 
This chloride was treated with fuming sulphuric acid as long as a 
drop of the mixture gave a turbidity when dropped into water; the 
acids were neutralised with chalk, the sodium salt obtained as 
above, and treated with twice its weight of phosphorus pentachloride. 
After evaporating off the phosphorus oxychloride, the xylenedisulph- 
onic chloride was separated by pouring the mixture into several 
litres of water; it crystallises from light petroleum in white, radiat- 
ing tufts, and melts at 72—74°. It dissolves easily in cold alcohol, 
from which, however, it cannot be again obtained ; it is soluble also 
in other organic solvents, but will not crystallise from them. 

Xylenedisulphonic acid, CsH,Me,(SO;H)., is obtained from the 
chloride by boiling it with water in a reflux apparatus, evaporating 
the solution on the water-bath several times, until no more hydrochloric 
acid is given off, and decolorising with animal charcoal; it crystal- 
lises in needles, which are very soluble in water. The barium, 
calcium (with 4 mols. H,O), lead (with 3 mols. H,O), magnesium 
(with 7 mols. H,O), and silver (with 1 mol. H,O) salts are described ; 
they are very hygroscopic. The authors found that a second pre- 
paration of the acid would not crystallise, and gave an amorphous 
calcium salt; the last three salts mentioned above were made from 
this preparation. The amide, C,H,Me,(SO,NH,)., made by the action 
of ammonia on the chloride, crystallises from water in microscopic, 
thin, tabular plates, and from a hot solution in dilute alcohol in very 
small, satiny crystals, which do not settle, even on long standing, 
It melts with partial decomposition at 294—295°, and dissolves 
readily in acetone and pyridine, but only slightly in water, glacial 
acetic acid, chloroform, or ether. The amide obtained from the un- 
crystallisable acid was mostly amorphous. 

Disulphamineparatoluic acid, C,H,Me(SO,NH,)..COOH + H,0, is 
obtained” by oxidising the above amide with alkaline potassium per- 
manganate ; it forms ill-defined crystals which melt about 272°; it 
barns on platinum foil, leaving no residue. The potassium (with 
2 mols. H,O), barium (with 2} mols. H,0), calcium, lead (with 
3 mols. H,O), and silver (with 2 mols. H,O) salts are described. 

The amorphous amide referred to above gave a small quantity of 
another oxidation product when treated with alkaline permanganate ; 
this formed crystals melting about 274°, but was not further 
investigated. 

The evidence obtained in this investigation is insufficient to settle 
the orientation of the sulphonic acid groups in this disulphonic acid. 


A. G. B, 


New Synthesis of Isindazole Derivatives. By K. Auwsrs and 
F. v. Meyensure (Ber., 24, 2370—2388).—According to the investiga- 
tions of E. Fischer and his pupils, indazole and isindazole compounds 


are derived from the hypothetical substances OH.<{>NE, and 


CH <CESN respectively; the evidence is, on the one hand, the 
formation of 3'-methylindazole from acetophenoneorthohydrazine- 
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sulphonic acid, and on the other hand the fact that, with the single 
exception of the synthesis of nitrophenylisindazolecarboxylic acid 
(V. Meyer, Abstr., 1889, 516), all the known derivatives of 
isindazole have been obtained from alkylated amido-derivatives of 
benzene. Although the formation of isindazole derivatives is a priori 
to be expected when the oximes of aromatic orthamidoketones are 
treated with dehydrating agents, that of indazole derivatives is not 
impossible; indeed, on glancing at the above formulm, it is seen that 
these only represent desmotropic forms of the same compound, and 
that true isomerism can only occur when the imidic hydrogen is 
substituted. 

Orthamidacetophenone oxime, NH,°C,HyCMe:NOH, is obtained 
when orthamidacetophenone (1 mol.), hydroxylamine hydrochloride 
(3 mols.), and potassium hydroxide (8—9 mols.) are digested in 
alcoholic solution on the water-bath for half an hour. The solution 
is filtered from potassium chloride, the greater portion of the alcohol 
evaporated off, and water added; the bulk of the oxime then 
separates as a white, crystalline mass, the remaining portion being 
precipitated by a stream of carbonic anhydride. The same oxime is 
slowly formed by the action of an alkaline solution of hydroxylamine 
on orthamidacetopbenone at the ordinary temperature, or when the 
ketone is heated with an alcoholic solution of hydroxylamine hydro- 
chloride (3 mols.) at 100—160°; at the higher temperature, however, 
much of the product resinifies. The compound is easily soluble in 
boiling water, crystallises therefrom in small, delicate, felted 
needles, and melts at 109°; it is also readily soluble in alcohol, 
ether, and benzene, but only sparingly in light petroleum ; water con- 
taining a few drops of hydrochloric acid dissolves it readily, whilst 
it is less soluble in concentrated hydrochloric acid. It is very stable 
when heated, distils with slight decomposition only, and sublimes at 
the temperature of the water-bath. The hydrochloride separates from 
water in clusters of long, delicate needles. The diacetyl derivative, 
NHAc:C,HyCMe:NOAc, is prepared by pouring over the oxime twice 
its weight of acetic anhydride, when it dissolves with development 
of heat, the new compound separating after a time in iridescent 
plates ; it is completely precipitated on adding water. After crystal- 
lisation from 30 per cent. alcohol, it melts at 127°; it is hydrolysed 
when left in contact with aqueous sodium hydroxide for 1—2 days. 

1’ : 3'-Acetylmethylisindazole, CyHy»N,0, is best prepared by dis- 
solving the oxime described above (1 part) in a mixture of glacial 
acetic acid (8 parts) and acetic anhydride (2 parts), saturating the 
solution, cooled by water, with hydrogen chloride, and allowing it to 
remain at the ordinary temperature for four days; the yellowish-red 
liquid is then concentrated on the water-bath to a syrup, and 
saturated with sodium carbonate. The precipitate is collected and 
spread on a porous tile; a further quantity may be extracted from 
the mother liquor by ether. It crystallises from a small quantity of 
boiling water in delicate, silky, colourless needles, melts at 103°, is 
readily soluble in all organic solvents, with the exception of light 
petroleum, but only sparingly in aqueous alkalis. The compound 
closely resembles E. Fischer’s methylindazole, and has the same sweet 
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taste; it yields a compound with mercuric chloride, crystallising from 
boiling water in needles. One of its chief characteristics is a 
tendency to separate out in a delicate, arborescent form, when its 
solution in a volatile solvent is left to evaporate. In the dry condi- 
tion it slowly acquires a yellow colour, but when moist it rapidly 
becomes of an intense red. Its aqueous solution has a strong, green 
fluorescence, whilst its solution in an alkali resembles an alcoholic 
solution of chlorophyll. Attempts to prepare isindazole from orth- 
amidobenzophenone oxime and hydrochloric acid led to negative 
results. 

Acetylorthamidacetophenone oxime, CwH,,N,0., is obtained when a 
dilute alcoholic solution of acetylorthamidacetophenone (Baeyer and 
Blom, Abstr., 1883, 198) (2 grams), hydroxylamine hydrochloride 
(3 grams), and caustic alkali (2 grams) is heated on the water-bath 
for 4—5 hours. After purification, it separates from boiling water 
in colourless, flat needles, and from benzene in lustrous prisms; it 
melts at 149—150°. When the oxime is treated with a mixture of 
glacial acetic acid and acetic anhydride, the above-described l' : 3’- 
acetylmethylisindazole is formed, thus :— 


wi ~ on OHL< LC eSN. 


M 
°SNAc, is prepared by 


acetylating E. Fischer’s methylindazole (m. p. 113°; Annalen, 227, 
316); it crystallises from 30 per cent. alcohol in thin plates or long 
needles, and melts at 72°. When the acetylmethylindazole is heated 
with aqueous sodium hydroxide for 1—2 hours on the water-bath, 
methylindazole (m. p. 113°) is obtained; whereas the acetylmethy]- 
isindazole, under similar conditions, yields orthamidacetophenone 
oxime. 

Orthamidacetophenone hydrazone, CyH,sN3, is obtained in nearly 
theoretical yield, when orthamidacetophenone is digested in alcoholic 
solution with an excess of phenylhydrazine acetate for 1—2 hours on 
the water-bath. It is precipitated by sodium carbonate, and purified 
by crystallisation from a small quantity of boiling alcohol, with the 
addition of animal charcoal; it separates in small, delicate needles, 
melts at 108°, and is readily soluble in boiling water, as well as in 
most organic solvents, with the exception of light petroleum. The 
oxime, C:;H,,N,O, is obtained when orthamidobenzophenone, prepared 
by Geigy and Kinig’s method (Abstr., 1885, 1236), is heated with 
hydroxylamine and an excess of alkali in dilute alcuholic solution for 
4—5 hours on the water-bath. After filtering and driving off most 
of the alcohol, it is precipitated by a stream of carbonic anhydride, 
and crystallised from dilute alcohol. It forms small, delicate needles 
or four-sided plates, melts at 156°, and is readily soluble in most 
solvents, except cold water and benzene. ‘he yield is only 5}0—60 per 
cent. of the theoretical, and is not improved by conducting the experi- 
ment at the ordinary temperature ; as the melting point only becomes 
constant after repeated crystallisation, an isomeride (see below) is, 


2’ : 3’-Acetylmethylindazole, OH<t 
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perhaps, simultaneously formed. The diacetyl derivative, Cy;H,N,0,, 
melts at 218°, and is sparingly soluble in most solvents; dilute 
sodium hydroxide decomposes it into the oxime. 

I’ : 3'-Acetylphenylisindazole, CHi< "SSN, is obtained when the 
amidobenzophenone is allowed to remain for 10 days with a mixture 
of glacial acetic acid and acetic anhydride. The solution is evaporated, 
aqueous sodium carbonate added, and the crude substance repeatedly 
crystallised from dilute alcohol. The compound has all the properties 
of an indazole derivative; it dissolves readily in most solvents and 
in hot water, crystallises in small, lustrous plates or needles, and 
melts at 185°. When digested with dilute sodium hydroxide for 
1—2 hours on the water-bath, a compound is obtained having the 
composition of an amidobenzophenone oxime, which melts at 123—125°, 
and yields a diacetyl derivative, melting at 218°. The existence of a 
safe amidacetophenone oxime and of two amidobenzophenone 
oximes is in agreement with the observations of Hantzsch (this vol., 

. 36). 
, Acetylorthamidobenzophenone, C,sH,;NO,, is formed when orthamido- 
benzophenone is gently heated with acetic anhydride. It crystallises 
from dilute alcohol in scales and thick needles, and melts at 72°. 
Attempts to prepare the oxime were unsuccessful. 

Benzenylphenylenediamine (anhydrobenzoyldiamidobenzene), al- 
ready described by Hiibner (Abstr., 1881, 1131), is obtained in almost 
theoretical yield when an alcoholic solution of orthamidobenzophenone 
(1 mol.) and hydroxylamine hydrochloride (3 mols.) is heated at 
130—140° in a sealed tube for 3—4 hours; its melting point (291°) 
is higher than that observed by Hiibner. The same base is formed 
in small quantity when orthamidobenzophenone oxime hydrochloride 
is heated for several hours with alcohol at 150°, or in the presence of 
a few drops of hydrochloric acid at 130—140°. A. R. L. 


A New Series of Hydroxynitro-derivatives of Triphenyl- 
methane and its Homologues. By G. Berron: (Gazzetta, 21, 
167—174).—The author applies Baeyer’s method for the preparation 
of triphenylmethane derivatives by the action of aromatic aldehydes 
on phenols to metanitrobenzaldehyde, and in this way has obtained 
derivatives of orcinol and phloroglucinol. 

Metanitrophenyldiorcinolmethane, CH{C,H,Me(OH), }2°C.HyNOz, is 
obtained when the theoretical proportions of orcinol and metanitro- 
benzaldehyde are gently warmed with sulphuric acid (H,SO,+ 
2H,0). The crude product is purified by continued washing with 
boiling water, and subsequent precipitation from its alcoholic and 
ethereal solutions by water and light petroleum respectively. The 
pure substance is an amorphous powder of the colour of manganese 
sulphide, and is soluble in alcohol, ether, acetic acid, and alkalis. It 
darkens slowly on exposure to air and light, and on heating softens 
at 241°, but does not melt. The position in the orcinol molecules 
occupied by the central methane carbon atom cannot be fixed with 
certainty. 

Metanitrophenyldiphloroglucinolmethane, CH[C,H,(OH);].°C,HyNO, 
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(OH: 0OH:CH:OH=1:3: 4: 5], is obtained with great readiness 
by the action of metanitrobenzaldehyde on anhydrous phloroglucinol 
at about 200°, without any condensing agent; the crude substance is 
purified in the same way as the preceding compound. It is an 
amorphous powder, soluble in alcohol, ether, and acetic acid, blackens 
on heating to 245°, but does not melt, and its ethereal solution darkens 


rapidly on exposure to air. W. J. P. 


Nitro-derivatives of a-Ethoxynaphthalene. By P. Herrmann 
(J. pr. Chem. [2], 44, 238—245).—aa-Ethoxynitronaphthalene is 
obtained, together with an isomeride (see below), when a-ethoxy- 
naphthalene is dissolved in 24—3 times its weight of glacial acetic 
acid, and treated at a temperature not exceeding 20° with 14 times 
the theoretical quantity of nitric acid (sp. gr. 1°43). After repeated 
crystallisation from alcohol, it forms yellow needles; it melts at 
116—117°, is volatile with steam, and is soluble in most organic 
solvents. The yield is 90 per cent. of the theoretical.. When boiled 
with alcoholic potash, it is converted into the corresponding nitro- 
naphthol (m. p. 164°), and into the nitronaphthylamine (m. p. 191°) 
when heated with alcoholic ammonia in a sealed tube at 180°. 

aB-Ethoxynitronaphthalene is precipitated on adding water to the 
glacial acetic acid and alcoholic mother liquors from the aa-derivative. 
When crystallised from light petroleum, it forms bright-yellow 
needles, melts at 84°, is volatile with steam, and much more solable 
in alcohol than the isomeric compound ; the yield is 2—4 per cent. of 
the total nitration product. On boiling with alcoholic potash, it 
readily yields the corresponding nitronaphthol melting at 128°, but 
isnot altered when heated for eight hours ina sealed tube at 180—190° 
with alepholic ammonia. 

aaB-Ethoxydinitronaphthalene [NO, : NO, : EtO = 1: 2: 4] is 
formed, together with an isomeride (see below), when 2a-nitroethoxy- 
naphthalene is gradually added to six times its weight of nitric acid 
(sp. gr. 1°43), cooled to —10°; after the mixture has remained at 0° 
for 2—3 hours, the precipitated crystals are collected, treated with 
ammonia, boiled with light petroleum, and filtered from the undis- 
solved portion. The compound separates from the filtrate in bright- 
yellow needles, which melt at 92—93°, or at 88° when finely pow- 
dered (compare Martius, Zeit. Chem., 1868, 82); it is soluble in 
most organic solvents, and sparingly volatile with steam. It is 
readily converted into the corresponding dinitronaphthol (Martius’ 
yellow) on boiling it with alcoholic potash, and into the dinitronaph- 
thylamine melting at 236° on heating it in a sealed tube with alco- 
holic ammonia. 

aaa-Ethoaydinitronaphthalene [NO,:NO,: EtO =2:1':1, or 2:4’: 1] 
represents the portion of the nitration product insoluble in light 
petroleum ; when crystallised from alcohol with the use of animal 
charcoal, it forms small, lustrous plates, melts at 188°, and is spa- 
ringly soluble in cold alcohol; it forms the smaller portion of the 
nitration product. 2-Nitrophthalic acid is produced when the ethoxy- 
derivative is heated with nitric acid (sp. gr. 1:14) in a sealed tubs at 
200°, or when the corresponding dinitronaphthol, obtained by boiling 
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the ethoxy-derivative with alcoholic potash, is oxidised with an alka- 
line solution of potassium permanganate. Ethoxytrinitronaphtha- 
lene, crystallising from alcohol in small, yellow plates melting at 
170—171°, and tetranitronaphthol melting at 215° are obtained from 
the alcoholic filtrate from the last-described dinitro-derivative. 
When the above-described af-ethoxynitronaphthalene is nitrated, 
a very small quantity of the dinitro-derivative of melting point 
92—93° is formed, but the chief product is a compound melting at 
132°. A. R. L. 


Hydrogenation of the Naphthoic Acids. By W. v. Sowrnsx 
(Ber., 24, 2354—2363).—Preliminary experiments showed that when 
the naphthoic acids are heated at 200° with hydriodic acid and phos- 
phorus, the products no longer possess acid properties. 

Dihydro-a-naphthoic acid is formed when 3 per cent. sodium 
amalgam (300 grams) is added to a solution of a-naphthoic acid 
(10 grams) in the requisite quantity of aqueous sodium carbonate, 
diluted with water (300 grams), and cooled to 0°; the mixture is 
shaken, and the temperature kept below 5° during the reaction. The 
solution is nearly neutralised with dilute sulphuric acid, filtered, and 
an excess of dilute acid added to the cooled filtrate, when the acid 
separates after a time as a crystalline precipitate. It melts at 76°, 
and is almost insoluble in cold water, readily in hot; the silver salt is 
a white, voluminous precipitate, slightly soluble in hot water; the 
copper salt is a bright, bluish-green precipitate, very sparingly soluble 
in water ; whilst the calcium and barium salts are easily soluble. The 
free acid separates on concentrating the aqueous solution of the 
ammonium salt, and when the latter is heated with a solution of mer- 
curic chloride, the odour of naphthalene is developed. When the 
acid is distilled over heated soda-lime, naphthalene is produced. It 
yields a dibromide when dissolved in carbon bisulphide and treated 
with bromine; this is converted into a monobromhydronaphthoic acid 
by cold aqueous sodium carbonate; the last-mentioned acid decom- 
poses, and yields naphthalene when boiled with aqueous sodium carb- 
onate. 

When the above described dihydro-a-naphthoic acid is boiled with 
a dilute solution of sodium hydroxide, or when a-naphthoic acid is 
treated with sodinm amalgam at the ordinary temperature without 
cooling, a more stable isomeric dihydro-a-naphthoic acid is obtained ; 
this melts at 112°, both the acid and the salts closely resembling their 
isomerides ; it yields a crystalline dibromide, which melts at 136° with 
decomposition. Alkalis decompose it in the cold, but more quickly 
on heating. The two dihydro-a-naphthoic acids probably have the 


constitution OF <n o> OH, and C.Hi< Ob, on >On 
respectively. 


Ac.-tetrahydro-a-naphthoic acid is produced when a solution of 
a-naphthoic acid (7 grams) in amyl alcohol (80 grams) is allowed to 
drop in a thin stream on to metallic sodium (6 grams), and the mix- 
ture boiled. The sodium salt is then dissolved out by shaking with 
water, the small quantity of amyl alcohol dissolved in the aqueous 
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solution being removed by extracting it with ether; the excess of 
ether is driven off, and the liquid nearly neutralised, filtered, and an 
excess of acid added to the filtrate ; the oil which separates is then 
extracted by agitation with ether, and the ethereal solution evapo- 
rated, when a hard mass having the odour of valeric acid is left. 
This is repeatedly dissolved in alkali, and reprecipitated with acid, 
whereby it is ultimately obtained in the form of small, white needles ; 
it melts at 80°, and is very slightly soluble in cold water, much more 
so in hot, and very readily in other solvents. The silver and barium 
salts are easily soluble in water; the free acid is formed on evapo- 
rating a solution of the ammonium salt, and naphthalene is obtained 
on distilling it over soda-lime. The acid is not altered by boiling 
with water, or with aqueous sodium hydroxide ; it forms substitution 
derivatives with bromine. The same tetrahydronaphthoic acid is 
obtained when dihydro-a-naphthoic acid (m. p. 112°) is heated with 
sodium amalgam. 

Dihydro-B-naphthoic acid is formed in a similar manner to the 
a-derivative (m. p. 76°) from sodium amalgam and #-naphthoic acid. 
It melts at 103°, and is sparingly soluble in cold water, easily in hot 
water, and in other solvents. The silver salt is fairly soluble, and the 
copper salt sparingly so in hot water; whilst the calcium and 
barium salts are readily soluble in water. When the solution of the 
ammonium salt is boiled with mercuric chloride, the odour of naphtha. 
lene is perceptible. The acid forms a dibromide, which appears to be 
as unstable as the a-derivative of m. p. 76°. A more stable tsomeride is 
obtained when the last-described modification is boiled for 5—6 hours 
with sodium hydroxide solution in a reflux apparatus, or by the action 
of sodium amalgam at the ordinary temperature on A-naphthoic acid ; 
this melts at 158°, and crystallises from alcohol in small, iridescent 
plates; when treated with bromine, hydrogen bromide is evolved. 

Tetrahydro-B-naphthoic acid is best prepared by boiling dihydro- 
naphthoic acid (m. p. 158°) with sodium amalgam ; it is also formed 
when f-naphthoic acid is dissolved in a large quantity of amyl 
alcohol, and boiled with sodium. It melts at 94°, forms substitution 
derivatives with bromine, and is not decomposed by boiling with 
water or alkalis. All the above hydrogenised acids are oxidised by 
permanganate in the cold, and the more stable dihydro-acids are less 
soluble than their isomerides, the tetrahydro-acids being still less 
soluble; the same applies to the salts. A. R, L 


a- and £-Naphthylazoacetoacetic Acids and their Deriva. 
tives. By G. Oppo (Gazzetta, 21, 264—271).—EHthyl a-naphthyl- 
azoacetoacetate, CoH, N,-*CHAc:COOKt, is prepared by mixing aqueous 
solutions of «-diazonaphthalene chloride and ethyl sodacetoacetate in 
molecular proportion ; the yield is almost theoretical, When pure, 
it crystallises from dilute alcohol in bright-yellow, microscopic tables, 
melts at 93—94° without decomposition, dissolves very freely in alcohol, 
ether, and benzene, but is insoluble in water. The action of potash on 
this substance varies with the concentration and with the tempera- 
ture, either z-naphthylazoacetone or the compound C,)H,*N,*CH,,;COOH 
being formed, 
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a-Naphthylazoacetone, C\H;N2"CH,Ac, is prepared by dissolving the 
preceding compound in a 10 per cent. solution of potash at 100°; on 
cooling, a dark red precipitate separates, which, after repeated treat- 
ment with dilute alcohol and animal charcoal, crystallises in micro. 
scopic, elongated, golden-yellow prisms, which melt without decom. 
position at 158—160°. It dissolves very freely in alcohol, but less so 
in ether, benzene, &c. It is not altered by boiling with potash. 

a-Naphthylazoacetic Acid—This acid is precipitated in bulky, 
yellow flakes on adding hydrochloric acid to the mother liquors 
obtained in the preparation of the preceding compound. The crude 
product melts at 135—140°, and probably has the composition 
Cy)HyN.CH,-COOH. 

Naphthylazoacetoacetic Acid.—The a-naphthy] acid, like acetoacetic 
acid, decomposes when attempts are made to isolate it ; the 8-naphthy] 
acid is, however, more stable. Its potassium derivative, CyHy,N,0,K 
+ 3H,0, is obtained by the action of potash on the corresponding 
ethyl derivative, which is prepared in a similar manner to the 
a-naphthyl salt. It crystallises from alcohol in irregular, yellowish 
plates, and melts with decomposition at 206—208°. The free acid, 
CyH,;N.CHAc:COOH, is obtained by hydrolysing the potassium 
salt ; it separates from alcohol in light flakes, consisting of yellow, 
microscopic, rectangular tables. It melts with decomposition at 
198—200°, and dissolves in alcohol, ether, and benzene. 

It is to be noted that the analogous azobenzene- and azotoluene-aceto- 
acetic acids prepared by Meyer and Ziblin (Abstr., 1878, ii, 880) do 
not undergo the acid and ketonic decompositions of ethyl] aceto- 
acetate. S. B. A. A. 


Hydroxy-derivatives of Alizarin-blue. By R. E. Scumivt and 
L. Gatrermann (J. pr. Chem. [2], 44, 103—109).—Dihydroxyalizarin- 
blue, C,,H,NO,(OH)., prepared from amidoquinalizarin (this vol., 
p- 935), is almost insoluble in the ordinary solvents, and, like the 
other derivatives of alizarin-blue described in the paper, is best crys- 
tallised from nitrobenzene. It forms blue needles, which have a 
coppery lustre and closely resemble indigo in appearance, and its 
vapour is violet-blue in colour, like that of iodine. In concentrated 
sulphuric acid it dissolves with a greenish-blue colour, and the solu- 
tion shows two marked absorption bands in the red and orange. 

A trihydroxyalizarin-blue, C,,;H,NO,(OH);, is obtained when alizarin- 
blue is warmed with 20 times its weight of 80 per cent. anhydro- 
sulphuric acid at 30—40° for several days. It crystallises from 
nitrobenzene, and on heating, sublimes in dark-blue needles. In 
sulphuric acid it dissolves with a greenish-blue colour, similar to that 
given by dihydroxyalizarin-blue, and the solution gives similar, but 
somewhat narrower, absorption bands. 

The formation of a trihydroxyalizarin-blue by the action of fuming 
sulphuric acid on alizarin-blue led the authors to examine the colour- 
ing matters “alizarin-blue-green,” “alizarin-green,” and “ alizarin- 
indigo-blue,” obtained by the Badische Anilin- und Soda-Fabrik 
(German Patents, 46654, 47252) by the action of anhydrosulphuric 
acid on alizarin-blue, with the object of determining not only their 
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nature, but also their relationship to the substance produced from 
alizarin by the action of the same reagent. 

“ Alizarin-blue-green,” prepared by treating alizarin-blue with 
10 times its weight of 70 per cent. anhydrosulphuric acid and warm- 
ing the product with twice the quantity of sulphuric acid of 66° Baumé 
for some time at 50—60°, can be readily purified by conversion into 
its compound with sodium hydrogen sulphite, dissolving this in 
water, precipitating with salt, repeating the process several times, 
and finally decomposing with hydrochloric acid. _It crystallises well, 
and is a hydroayalizarin-blue-sulphonic acid, OH-C,,H,;NO,SO,H, 
which, on hydrolysis with concentrated hydrochloric acid at 160—170°, 
is converted into hydroxyalizarin-blue. 

Hydroxyalizarin-blue, Cy,H,NOyOH, may also be obtained on the 
large scale by heating “alizarin-blue-green ” with 10 times its weight 
of sulphuric acid of 60° Baumé (78 per cent. H,SO,) at 140—145° for 
some hours. The product of the reaction is a crystalline sulphate of 
the composition C,;H,NO,OH + H,SO,, which, when heated with 
aqueous sodium acetate for a short time, yields the hydroxy-base. 

“ Alizarin-green,” formed by heating “alizarin-blue-green”’ with 
10 times its weight of pure sulphuric acid (100 per cent. H,SO,) for 
six hours at 120—130°, is readily purified by conversion into its 
compound with ammonium hydrogen sulphite, which, after dissolu- 
tion in water, can be precipitated by potassium chloride, and when 
pure decomposed by hydrochloric acid. It crystallises in slender, 
greyish-violet, silky needles, and is a hydroxyalizarin-blue-sulphonic 
acid, OH-C,,H;NO,SO3H, isomeric with “ alizarin-blue-green,” being 
formed from this by hydrolysis and subsequent sulphonation in another 
position in the molecule. This is shown by the fact that both the 
greens, together with hydroxyalizarin-blue, can be isolated from the 
melt if tle reaction is stopped when a test sample dissolved in strong 
sulphuric acid gives a solution showing the maximum shade of blue. 
Moreover, on hydrolysis with concentrated hydrochloric acid, 
“alizarin-green,” like “ alizarin-blue-green,” yields hydroxyalizarin- 
blue. ; 

“ Alizarin-indigo-blue ” contains as chief constituent a trihydroxy- 
alizarin-blue isomeric with that just described. When “ alizarin- 
blue-green” is heated with 20 times its weight of sulphuric acid of 
66° Baumé at 200—210°, the solution, after a time, gives almost the 
same absorption bands as the solution of the quinoline derivative of 
“alizarin-claret ” already described; but, on continuing the heating, 
these become fainter, and at the end of five hours can hardly be 
observed. The product thus formed is a trihydroxyalizarin-blue, 
C,;H,NO,(OH);, which can be crystallised from nitrobenzene. The 
technical product obtained by heating “‘alizarin-green ” with sulph- 
uric acid at 200—210° contains, in addition to this substance, a 
sulphonic acid which does not dissolve in nitrobenzene, and on hydro- 
lysis with concentrated hydrochloric acid, yields a dihydroryalizarin- 
blue, CyH;NO,(OH)., whose absorption spectrum is identical with 
that of the quinoline derivative of “alizarin-claret.”” The examination 
of these colouring matters is being continued. W. P. W. 
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Essence of Myrtle. By P. Barronorri (Gazzetta, 21, 276—282), 
—The essence of myrtle (Myrtus communis), when purified by redis. 
tillation over calcium chloride, is a colourless, mobile liquid, soluble 
in alcohol, ether, &c., but only very sparingly in water; the aqueons 
solution has, however, the strong, characteristic odour of the essence, 
The sp. gr. of the essence is 0°881 at 27°, and it is dextrorotatory, 
[ap = + 55:4. 

By continued distillation it may be split up into four fractions: 
a, about 19 per cent., passing over at 152—160°; b, about 29 per 
cent., at 160—162° ; c, about 21 percent., at 162—165°; and d, 26 per 
cent., at 165—180°. All of these are colourless, neutral liquids, the 
first only having the odour of myrtle, the others smelling of mint. 
A small quantity of water always passes over with the first portions 
of every distillate even if the essence is completely dried before dis. 
tillation. This takes place even when the distillation is conducted in 
an atmosphere of carbonic anhydride, and led the author to suspect 
the presence of an oxidised compound in the essence. The greater 
part of the fraction a consists of a terpene, C,H, which, after purifi- 
cation and repeated redistillation, passes over at 154—155°. It isa 
colourless, very mobile liquid with a somewhat unpleasant odour, 
and dissolves in alcohol and ether, but not in water. Its sp. gr. at 
27° is 0°857, and its rotatory power [@]p = +59°3. The hydrocarbon 
distilling at 163°, separated by Gladstone (this Journal, 1864, 17, 1) 
from essence of myrtle, appears to contain an admixture of an oxi- 
dised compound. On heating it with sodium, a slow reaction takes 
place, and the residue consists of a terpene, CjoH;., distilling at 160°. 
This is a colourless, very mobile liquid with an odour of turpentine. 
Its sp. gr. at 27° is 0°860, and the specific rotation [a]p = +53°6. 
The last portions of the distillate from the essence of myrtle yield on 
fractionation a substance having the composition C)H,O. It is a 
colourless, mobile liquid with an odour of peppermint, and turns 
yellow when exposed to the light for a time ; it dissolves in alcohol and 
ether, but not in water. Its sp. gr. at 27° is 0°896, and its specific 
rotatory power [a|p = +24°8, S. B. A. A. 


Terebic Acid. By G. Corsenit (Gazzetta, 21, 271—276).—On 
heating terebic acid with alcoholic ammonia for six hours at 160—170° 
and distilling the product on the water-bath, the residue contains an 
acid compound of the composition C,H,,0,N, which crystallises from 
water in plates, melts at 204°, and dissolves very freely in alcohol, 
and moderately in ether. It also dissolves in the alkali hydroxides 
and carbonates, and in ammonia on heating, and in nitric and con- 
centrated hydrochloric acid on prolonged boiling; from the latter 
solution, it separates unaltered on cooling. It forms a red solution 
with sulphuric acid. The silver salt, AgC,;H,O,N, forms small, 
white crystals readily affected by light. On treating the acid with 
nitrous acid, a nitroso-derivative is formed, which has the composi- 
tion CsH,N.,0;. It separates from alcohol in small, colourless crystals 
which melt at 170°, and give Liebermann’s reaction for nitroso-com- 
pounds. 

When a mixture of terebic acid and aniline in molecular propor- 
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tion is heated for half an hour at 155°, the product has the composi- 
tion C,.H;;NO, and crystallises from water in white, prismatic 
needles, melts at 153—154°, and dissolves in water, alcohol, ether, 
and benzene. On heating it with a 30 per cent. solution of potash 
for a few hours, aniline and pyroterebic acid are formed. 

The acetyl derivative, CyH,ONAc, crystallises from water in 
nodules, melts at 175°, and dissolves in alcohol and ether. 

S. B. A. A. 

Resin obtained from Thwites’ “Doona zeylanica.” By E. 
Vatenta (Monatsh., 12, 98—106).—This resin was exhibited in the 
Colonial Exhibition of 1887, held in London. It has a sp. gr. of 
11362 at 17°5°, and melts on being strongly heated, at the same time 
turning brown and emitting a pleasant odour. It burns in the air 
with a brilliant flame, leaving 0°007 per cent. of ash, consisting of the 
carbonates of calcium and of the alkalis, with a small quantity of 
oxide of iron. 

By successive treatment of the resin with different solvents, three 
distinct resins may be separated; one of these, the a-resin, has acid 
properties, whilst the other two, the 8- and y-resins, are neutral sub- 
stances. 

The a-resin is isolated by exhausting the finely-powdered Doona- 
resin with 4—5 times its weight of 90 per cent. alcohol, at 30—35°. 
On evaporating the solution thus obtained, it leaves a yellow, 
friable mass which resembles American colophony in appearance. 
This melts at 115°, gives, on elementary analysis, numbers corre- 
sponding with the formula C.4H0,, is readily soluble in methyl, ethyl, 
and amyl alcohols and in hot fatty oils, and is readily nitrated by a 
mixture of nitric and sulphuric acids. The iodine number, deter- 
mined by Hiibl’s method, is 60, and 1 gram of the resin requires 
0023 gram of potassium hydroxide to completely neutralise it. On 
distillation under a reduced pressure of 150 mm., a yellow, oily 
liquid, containing small quantities of acetic and formic acids, distils 
over at 110—140°; whilst at a temperature of 180—200°, a solid, 
light-yellow, neutral resin is the product. The Doona-resin contains 
about 65 per cent. of the a-resin. 

. The B-resin is obtained when the residue left in the preparation 

of the a-resin is exhausted with ether. It forms a colourless, taste- 

less, and odourless mass, which softens at 120° and melts at 150—160°. 

It is soluble in ether, benzene, toluene, and xylene, and on ele- 

ey analysis gives numbers which correspond with the formula 
1 HO. 

The y-resin is obtained by treating that portion of the Doona-resin 
which is insoluble in alcohol and ether with light petroleum; on 
evaporating, an almost colourless, transparent, brittle mass is ob- 
tained, which is insoluble in methyl, ethyl, and amyl alcohols, in 
ether, acetic acid, and amyl acetate, but dissolves readily in toluene 
and xylene; these solutions, on evaporation, give a shellac which is 
colourless and almost unaffected by acids and alkalis. The y-resin is 
only slowly dissolved by sulphuric acid, and forms nitro-products 
with fuming nitric acid. On elementary analysis, it gives numbers 
corresponding with the formula C;,H,»O. The amount of A- and y- 
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resins contained in Doona-resin is about 15 and 20 per cent. respect. 
ively. It is to be noted that a difference of C,oHis, the formula for a 
terpene, exists in the above-given formule for the - and +-resins. 
G. T. M. 

Gentisin. By S. v. Kosraneckt (Monatsh., 12, 205—210; com- 

re this vol., p. 1244).—Gentisein, obtained by boiling gentisin with 
frydriodic acid, melts at 315°. It is soluble in alkalis with a yellow 
colour, gives a blood-red coloration with sodium amalgam, and a 
deep-red precipitate with acids. In contradistinction to gentisin, 
gentisein dyes wool a pale-yellow in presence of an aluminium mor- 
dant; the hydroxyl group, which in gentisin is methylated, thus 
appears to have tinctorial properties. 

Triacetylgentisein, C\;H;0.(OAc);, melts at 226°, and is more spar- 
ingly soluble than diacetylgentisin. J. B. T. 


Gentisin. By S. v. Kostaneckr and E. Scumipr (Monatsh., 12, 
318—322).—Dimethoaygentisein, C,;H,O;(OMe)., can be obtained by 
heating gentisein or gentisin with potash and methyl iodide in 
methyl! alcoholic solution at 100°; it crystallises from glacial acetic 
acid in broad, yellow needles, melts at 167°, and is sparingly soluble 
in aleohol ; its alkali derivatives are intensely yellow compounds. 

The acetyl derivative, C,:;H;0,(OMe)."OAc, crystallises from alco- 
hol in colourless needles, and melts at 189°. F. 8. K. 


Quercetin and its Derivatives. By J. Hirzic (Monatsh., 12, 
172—176 and 177—190).—Quercetin is probably represented by the 
formula C,;H,O,, for this agrees better with the analytical results 
than Léwe’s formula C,;H,,0; That the molecular weight is not 
represented by a multiple of 292 is shown by determinations of the 
boiling points of solutions of quercetin and acetylquercetin ethyl 
ether in ethyl alcohol. The old formula for quercetin is C4H,,O,, for 
fisetin C,,;H,.O,; there is thus a difference of CO,; chemically, how- 
ever, quercetin behaves like a hydroxy-fisetin ; this difficulty disappears 
if the formula for quercetin given above is adopted. The following 
results prove that in all probability fisetin has the formula C,;H0,, 
and that quercetin is a monhydroxy-derivative. The author is able 
to confirm Schmidt’s observations on fisetin, but fisetin methy] ether 
can be obtained in long, colourless, glistening needles melting at 
151—153°, by repeated recrystallisation from alcohol. The ethyl ether 
yields fisetin on treatment with hydriodic acid. Protocatechuic acid 
and resorcinol are formed when fisetin is dissolved in potash, and the 
solution allowed to remain exposed to the air for 24 hours, whilst 
quercetin, .under similar conditions, yields protocatechuic acid and 
phloroglucinol. 

On heating ethoxyfisetin, C,;H,O{OEt),, on the water-bath with 
10 parts of alcoholic potash for 7—8 hours, and saturating the solu- 
tion with carbonic anhydride, a compound is deposited which is 
termed fisetol ethyl ether ; it crystallises from dilute alcohol in colourless 
needles, melts at 42—44°, and gives a pale-red coloration with ferric 
chloride, which disappears on the addition of alkali carbonates. The 
mother liquors from the phenol contain diethoxyprotocatechuic acid. 
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Fisetol diethyl ether has the formula C,H,0,(OEt),, and appears to 
be derived from fisetol, C,H;0(OH);, which has not yet been isolated ; 
it is probably a resorcinol derivative, with one hydroxyl group in a 
side chain, and contains an aldehydic or ketonic group. Fisetol triethyl 
ether, CHH;0(OEt);, is prepared by the action of potash and ethyl 
iodide on the diethoxy-derivative ; it crystallises from dilute alcohol in 
long needles melting at 66—68°, decomposes on further heating, and 
is not hydrolysed by alcoholic potash. 

Fisetol dimethyl ether, C,sH,O.(OMe),, is prepared from fisetin tetra- 
methyl ether in a similar manner to the ethyl derivative; it crystallises 
in small, colourless needles which melt at 66—68°. The trimethozy- 
derivative is deposited from dilute alcohol in small, colourless needles 
melting at 62—63°, and is unacted on by potash. 

Fisetol dimethyl ethyl ether, C,Hs0(OMe),OEt, crystallises in 
justrous needles melting at 60—62°. J. B, T. 


The Bark of Gonolobus condurango. By G. Carrara (Gaz- 
zetta, 21, 204—212).—The bark is extracted with strong alcohol, and 
the filtered solution allowed to cool; a greenish powder (A) falls, 
leaving a yellowish-brown solution (B). On treating A with ether, it 
is divided into a soluble part (a), and a yellowish, insoluble powder (5); 
the latter is purified by dissolving it in boiling alcohol, allowing the 
solution to cool, and washing the deposit repeatedly with alcohol and 
ether. It proves to be a glucoside of the composition CyHy4O,, which 
melts at 112°, and is insoluble in ether and light petroleam, sparingly 
soluble in cold alcohol, and very slightly in water; the aqueous solu- 
tion is not precipitated by potassium mercuric iodide, or by a solution 
of iodine and potassium iodide. When boiled for some hours with 
dilute sulphuric acid, the liquid reduces Fehling’s solution. 

The glucoside, when heated with benzoic chloride at 100°, forms a 
benzoyl derivative, CyH,,;0,Bz; this can be purified by precipita- 
tion from its solution in chloroform by alcohol. ‘It is a brownish-red 
powder, insoluble in alcohol, water, and light petroleum, very soluble 
in chloroform, but only sparingly in ether; it blackens at 250°, and 
melts with decomposition above 270°. On evaporating the mixture of 
alcohol and chloroform from which this compound is deposited, a 
white powder is left, which melts at 72°, and yields benzoic acid when 
boiled with potash solution; a sufficient quantity for complete ex- 
amination could not be obtained. 

The substance a is boiled with alcoholic potash, the alcohol eva- 
porated, the residue taken up with water, and extracted with ether; on 
evaporation, a yellow powder is obtained, showing the colour re- 
actions of chloresterol, but melting at 52° and having the composition 
CyHO,; this compound the author names conduransterin. 

The aqueous solution remaining after extraction of the conduran- 
sterin by ether contains cinnamic acid. 

The original extract B has not yet been fully mrsearese: © 

.J. P. 

Synthesis of Ethylpyrroline. By C. U. Zanertt (Gazzetta, 21, 248 
—250).—The author has previously shown (Abstr., 1890, 202) that the 
product of the action of ethyl iodide on potassium pyrroline contained 

422 
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l-ethylpyrroline, together with a quantity of another ethylpyrroline, 
which it was not found possible to identify with certainty. By the 
action of acetic anhydride, two products are obtained, in which the 
acetyl is united to carbon and nitrogen respectively ; the former boils 
between 245° and 255°, and the latter between 200° and 240°. The 
first of these was converted into the cinnamyl derivative, 


CHPh:CH-CO-C,NH;Et, 


by heating with benzaldehyde and potash. The product, when pure, 
crystallises in yellow, lustrous needles melting at 150°, and soluble in 
boiling alcohol and ether, but not in water. On treating its alcoholic 
solution with a similar solution of silver nitrate, and adding a few 
drops of alcoholic ammonia, the silver derivative separates as a bulky, 
yellow precipitate. This ethylpyrroline is consequently identical 
with that. prepared by Dennstedt and Zimmermann (Abstr., 1886, 
1043), by the action of paraldehyde on pyrroline in presence of zinc 
chloride. S. B. A. A, 


Pyridinebetaines. By M. Kricrr (J. pr. Chem. [2],44, 130—136 ; 
compare this vol., p. 941).—Hofmann (Abstr., 1881, 921) has also 
noticed the production of a blue colour when alkylpyridylammonium 
halides are reduced with sodium amalgam in aqueous solution (com- 
pare this vol., p. 941). The author has further investigated the 
conditions under which this coloration is produced, and summarises 
the results of his experiments as follows:—All pyridine compounds 
formed by the addition of pyridine to halogen-substitution derivatives 
of the alkyl series give a blue colour when reduced with sodium 
amalgam, zinc-dust, or iron-dust in aqueous or alcoholic solution; the 
products of the reduction are double bases, formed by the combina- 
tion of two pyridine rings through the opening out of a double bond 
in each ring (compare Abstr., 1881, 921). This colour reaction 
furnishes a convenient method for deciding whether a substance 
under investigation is a pyridoniwm compound or not. 

The alkyliodides of the homologues of pyridine give double bases of 
the same nature when they are reduced with sodium amalgam, but 
no coloration has been noticed by the author, and Hofmann does not 
mention whether a change of colour occurs or not. 

Pyridinechlorhydrin, C;NH;Cl-C;H;(OH),, is formed when mono- 
chlorhydrin is heated for 6—8 hours with pyridine at 125—130°; it 
crystallises from alcohol in small, feebly lustrous, six-sided, apparently 
rhombohedral crystals, melts at 105—107°, and dissolves in water and 
alcohol, but not in ether. Its aqueous solution gives an intense-blue 
colour with sodium amalgam, if warm, and a purple-violet in the cold. 
The free base, obtained by treating the chlorhydrin with moist silver 
oxide, is strongly alkaline, and precipitates the oxides of the heavy 
metals; it can, however, only be obtained in dilute solution, for it de- 
composes when concentrated. The platinochloride, C,H~O,N,H,PtCl,, 
forms lustrous, orange-red scales, and melts at 180° (uncorr.) with 
decomposition ; the aurochloride forms lemon-yellow, feebly-lustrous 
scales, and melts at 122°, 

Both pyridinechlorhydrin and pyridinecholine are converted into 
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pyridinebetaine when oxidised with chromic acid in sulphuric acid 
solution. A. G. B. 


Oxidation of Quinoline Derivatives. By G. v. Grorarevics 
(Monatsh., 12, 304—317)—The behaviour of a number of quinoline 
derivatives on oxidation has been investigated, with the following 
results :— 

When para- and ana-quinolinebenzocarboxylic acid are oxidised 
with potassium permanganate under various conditions, some of the 
acid is completely destroyed, but quinolinic acid is not produced in 
either case; paratoluquinoline yields paraquinolinebenzocarboxylic 
acid as the principal product, but no quinolinic acid is formed. 

When orthoquinolinebenzocarboxylic acid is oxidised with potassium 
permanganate in concentrated sulphuric acid solution, quinolinic acid 
is obtained; when, however, quinoline is treated with the oxidising 
agent in dilute sulphuric acid solution, it yields metaquinolinebenzo- 
carboxylic acid (m. p. 246°), the formation of which is probably due to 
the production of a diquinolyl as an intermediate product. 

On treating paraquinolinebenzocarboxylic acid with potassium 
permanganate in alkaline solution, it gives quinolinic acid: and a 
carboxy-derivative of nitrobenzene; the latter compound is also 
formed in some of the other reactions referred to above, but it is 
obtained in such small quantities and is so difficult to purify that its 
composition could not be determined. 

When paraquinolinesulphonic acid is oxidised with potassium per- 
manganate in alkaline solution, it yields oxalic acid, very small 
quantities of quinolinic acid, and the nitrobenzene derivative just 
mentioned. 

These and other experiments proved that the formation of quinolinic 
acid by the oxidation of quinoline with potassium permanganate, and 
also of those derivatives which are obtained from it by substituting 
hydrogen in the benzene nucleus, is, in some cases, dependent on the 
conditions of the experiment, but that in others quinolinic acid is not 
formed under any circumstances; the position and the nature of the 
substituting group also have a considerable influence on the course of 
the reaction. F. 8. K. 


Ichthulin. By G. Watrer (Zeit. physiol. Chem., 15, 477—494).— 
Ichthulin, the chief proteid constituent of the yolk of fishes’ eggs, was 
prepared in large quantities by Valenciennes and Frémy (Compt. rend., 
38,-471) from salmon roes, and subjected to elementary analysis. 
The results of analysis in the present research gave the following per- 
centage results :— 


C. H. N. ; ° P. 


53°52 | 7°71 15°64 . 0°41 0°43 


53°33 | 7°56 | 15°63 23°48 


The general properties of the substance show that it belongs to the 
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class of vitellins. On peptic digestion, it yields, as vitellin does, a 

nuclein, which differs from the nuclein of nuclei in yielding no nitro. 
nous bases like guanine, adenine, &c., on further decomposition. 
imultaneously with the appearance of this para-nuclein, a reducing 

carbohydrate is formed. W. Dz H. 


The Proteids or Albuminoids of the Oat Kernel. By T. B. 
Osporne (Amer. Chem. J., 13, 385—413).—In this, the concluding 
portion of his memoir (this vol., p. 1285), the author fully describes 
the extraction of the various proteids from oats, and reviews the 
whole subject in a summary, of which the following is an abstract :— 

1. The proteid removed from freshly-ground oats by direct extrac- 
tion with weak alcohol—called glutin by Norton—when dehydrated 
by absolute alcoho! and dried over sulphuric acid, is a light-yellowish 
powder, insoluble in water and absolute alcohol, but soluble in 
mixtures of alcohol and water and in dilute acids and alkalis, from 
which it is.thrown down on neutralisation. It separates from its 
solution in 60 per cent. alcohol, by evaporation, as a yellowish, slimy 
mass. It is remarkable for its content of sulphur (see below), in 
which it is only exceeded by keratin among the proteids. 

2. When the above substance is heated with dilute alcohol for some 
time, it coagulates and becomes insoluble in that liquid, but without 
apparent change of composition. The oat-gliadin of Kreusler and 
Ritthausen was a product of the further alteration of this substance 
by the freatment it received to purify it. 

3. If oats are first treated with water or 10 per cent. solution of 
common salt, before extraction with dilute alcohol, the proteid soluble 
in alcohol undergoes alteration; the resulting substance is much more 
soluble in dilute alcohol than that mentioned in 1, and is not trans- 
formed into an insoluble modification. When wet with absolute 
alcohol, the moisture attracted from the air makes it gummy, unlike 1. 
In composition it is nearly the same as the gliadin, or plant-gelatin, 
obtained by Dumas and Cahours and by v. Bibra. 

4. Wey] states that the chief proteid extracted by cold 10 per cent. 
solution of salt behaves towards reagents like the myosin-globulin 
from animal muscle; this is so, but it coagulates at 80—100°, which 
is higher than the temperature at which animal myosin coagulates 
(55—60°). This proteid appears to be the result of a transformation 
similar to that by which myosin is formed from myosinogen, and is 
very similar to myosin in composition; 1°3 per cent. was the most 
obtained. 

5. The proteid extracted, after complete exhaustion of the oats with 
alcohol of 0°9 sp. gr., by 10 per cent. salt solution and that dissolved 
by dilute potash have so nearly the same composition as the globulin 
extracted by salt solution directly, that they may be regarded as 
originally identical, 4 (see below) representing the soluble, and 5 and 
5a the insoluble, or “ albuminate,” form. 

6. When ground oats are directly extracted by dilute potash, with- 
out previous treatment with water or dilute alcohol, nearly the whole 
of the proteids is dissolved. The substance so extracted, after com- 
pletely removing the substance soluble in dilute alcohol, is perhaps the 
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same as the avenine of Johnston and Norton, who extracted oats with 
dilute ammonia. 

7. One hour’s treatment of oats with water rendered one-half, and 
24 hours’ treatment two-thirds, of the proteids insoluble in 0°2 per 
cent. potash solution. The portion soluble in potash after action of 
water (and removal of the proteid soluble in alcohol) has the same 
composition as the globulin soluble in salt solution (see below). Itis 
probably the same substance as Kreusler’s oat-legumin, and Norton’s 
“protein substance,” extracted by dilute ammonia. 

8. When ground oats are extracted with 10 per cent. solution of 
salt at 65°, a proteid separates, on cooling, in the form of spheroids ; 
it differs in composition and properties from all proteids hitherto 
described ; it dissolves in pure water, is precipitated therefrom by a 
little salt, redissolved by a further addition, and completely precipi- 
tated by saturation with salt. In presence of a little salt and acetic 
acid, it dissolves in alcohol of 0°9 sp. gr. It has been obtained crys- 
tallised in regular octahedra, from solutions in distilled water, as well 
as from those-in salt solution. 

9. The aqueous extract of ground oats was found, in agreement 
with Norton and Kreusler, to contain very little proteid matter ; what 
is dissolved appears to be, first, an acid-albumin; second, a globulin 
or globulins similar in reactions to that extracted by 10 per cent. 
salt solution; and third, a proteose. No true albumin was found in 
the water extract. 

10. In the salt extract, a very small amount of a substance having 
the reactions of albumin was found, but not analysed. 

The following table gives the composition of the proteids from the 
oat kernel referred to in this paper; the number at the head of each 
column denotes the proteid described in the correspondingly numbered 
paragraph above :— 


| i. 2. 3. 4. 5. 5a. 6. 7. 8. 


: | 
Carbon .......| 53°06) 53°10) 53°70) 52°34) 52°48) 52°45) 53°49) 52°49) 52°22 
Hydrogen ....| 6°94 6°91) 7°00) 7°21) 6°94 6°92) 7°01) 7°10) 6°98 
Nitrogen......| 16°38} 16°49) 15°71) 16°88) 16°85) 16°63) 16°39) 17°11) 17°85 
Sulphur ...... 2°26)\ 9 «sold 1°76} 0°88} 0°57; 0°81) 0°99) 0°80) 0°77 
I 21°83) 22°69) 23°16) 23°19) 22°12) 22-50) 22°18 


100 *00}100 *00)100 *00}100 - 00/100 -00| 100 00/100 00/100 -00)100-00 


A. G. B. 


The Viscous Material formed by the Bacterium gliscro- 
genum. By P. Matersa (Zeit. physiol. Chem., 15, 539—545).— 
Large quantities of the slimy substance, gliscrin, formed by the growth 
of the B. gliscrogenum were obtained by growing it in urine. Alcohol 
was then added, the precipitated material dissolved in water, repre- 
cipitated by alcohol, and well washed with alcohol and water acidified 
with acetic acid. After long standing under concentrated alcohol, it 
becomes insoluble in water. It is nitrogenous, and gives the various 
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proteid reactions. Albertoni at one time considered that it was a 
carbohydrate, and it is possible that in the impure state there may be 
carbohydrate mixed with it, but no direct proofs of this were found 
in the present research. W. D. iH. 


Physiological Chemistry. 


Formation of Lactic Acid and Glucose in the Organism. 
By T. Araki (Zeit. physiol. Chem., 15, 546—561; compare this vol., 
p- 1125).—In the research of which this is the continuation, the: 
diminution of oxygen in the body was shown to be a cause of the 
appearance of sugar and lactic acid inthe urine. Morphine and other 
narcotics have often been observed to produce glycosuria. It is now 
shown that they also cause the appearance of lactic acid in the urine; 
thus the cause of the glycosuria is probably here also a diminution of 
oxygen in the organism. The animals used were frogs, rabbits, and 
dogs. The drugs employed were morphine, amy] nitrite, and cocaine, 
and of these amy] nitrite is especially powerful in producing excretion 
of lactic acid. W. D. H. 


Carbohydrates in the Urine. By E. Roos (Zeit. physiol. Chem., 
15, 5183—538).—The normal urine of the dog, rabbit, and horse 
contains a certain quantity of carbohydrates, most in the dog, least 
in the rabbit. 

The results obtained by the furfuraldehyde reaction were con- 
firmed by the benzoic chloride method. 

With human urine, the phenylhydrazine reaction always gives a 
positive result. The same is true for dog’s urine. Rabbit’s urine 
gives especially well-formed crystals. In the case of the urine of the 
dog and horse, preliminary precipitation by lead acetate is necessary. 
The urine of all these animals is slightly levorotatory. 


W. D. 


Influence of Wool on the Material Exchange of Sheep. By 
E. Kern, H. Warrensere, and T. Premrer (Bied. Centr., 1891, 451— 
454).—The amount of carbonic anhydride and nitrogen excreted by 
sheep when clothed with wool, immediately after shearing, and some 
considerable time after shearing, was determined. It was found that 
the production of carbonic anhydride increased considerably: imme- 
diately after shearing; but when the sheep became accustomed to the 
new state of affairs, then the excretion fell to the ncrmal amount, 
There was a slight reduction in the nitrogen excreted after shearing, 
and the amount of perspiration was considerably less. = “is 

. W. P. 


Production of Leucocytosis in Mammals. By J. Horsac- 
zEwski (Monatsh., 12, 221—275).—See p. 1340. 
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Action of Definitely-related Chemical Compounds on Ani- 
mals. By W. Gisss and. E. J. Reicnert (Amer. Chem. J., 18, 
361—370).—In this continuation of the authors’ thesis (this vol., p. 
1280), the action of the substances named hereunder on the respira- 
tion and circulation of frogs and dogs when administered subcu- 
taneously, intravenously, and internally, is described. 

Sodium Nitroprusside.—The fatal dose by the stomach is about 0°2 
gram per kilo. of body-weight; by the vein, from 0°1—0°2 gram per 
kilo. The respirations are increased, the temperature falls, paralysis 
and general collapse supervene, and death ensues from failure of the 
heart’s action. 

Nitroso-B-naphthol—When given to the dog by the stomach the 
blood is discoloured, becoming very dark, and exhibiting by means of 
the spectroscope the presence of nitrite of hemoglobin. The fatal 
dose, subcutaneously, is about 0°4 gram per kilo., and is, relatively, 
very large, owing to slowness of absorption; the heart’s action 
becomes sluggish, the motor reflexes are weakened and, finally, 
abolished, the heart being arrested in diastole. Intravenously, about 
0°04 gram per kilo. is fatal. Internal administration causes persistent 
vomiting, which prevents determination of the fatal dose. Death is 
due to paralysis of the respiratory centres. 

Nitromethane.—The minimum lethal dose is from one-half to 1 ¢.c. 
per kilo. of body-weight. Lassitude, drowsiness, and vomiting occur ; 
sleep passes into stupor, and then into coma, respiration fails, and the 
heart ceases to beat. 

Nitrosodiethylene——The minimum fatal subcutaneous dose is less 
than 1 c.c. per kilo.; intravenous, from one-third to one-half c.c. per 
kilo. Its action is somewhat similar to that of nitromethane. 

Hydroxylamine.—The blood becomes much discoloured, almost 
black, owing to formation of methemoglobin; general paralysis 
occurs, and death supervenes from a failure of respiration. The 
lethal internal dose for the dog is about 0°2—0°3 gram per kilo. ; in- 
travenously it is 0°06 gram per kilo. 

Aldehyde-ammonia.—The lethal dose subcutaneously injected is 
0'15—0'2 gram per kilo.; intravenously injected, it is about 0:04 
gram per kilo. Blood pressure, pulse, and respiration rapidly fail, and 
death results primarily from paralysis of the respiratory centres. 

Furfuraldehyde Sodium Hydrogen Sulphite—The lethal dose, in- 
travenously, is 0°3—0°5 gram per kilo.; 3 grams per kilo. injected 
subcutaneously killed a dog within 24 hours. There is a decrease of 
pulse, respiration, and temperature; repeated doses cause further 
reductions, and death ensues from cardiac paralysis. 

Oxamic acid and cyanuric acid may be considered inert. 

Alcohols.—The action of all the alcohols which the authors have 
examined is identical with that of ethyl alcohol, but different in 
degree. Dogiel (Pfliiger’s Arch., 8, 605). found that methyl 
alcohol was the least toxic of the first five alcohols, and amyl 
alcohol the most. Dujardin-Beaumetz and Andigé (Compt. rend., 
83, 80—82) found that methyl alcohol was less poisonous than 
ethyl alcohol, and that, in passing from ethyl to amyl alcohols, 
toxicity regularly increased. The minimum lethal doses of the 
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alcohols which were examined by the authors were, when intraven- 
ously injected, as follows in c.c. per kilo. of body-weight :—Propy), 
16—2°5; isopropyl, 13—2; butyl, 03—0°6; isobutyl, 06—0-7, 
secondary butyl, 1‘0—1'5; tertiary butyl, 1‘0—1°2 ; heptyl, 0-1—0-12, 
octyl, 1°05—O'1 (sic); allyl, 0°2—024; benzyl, 0°-4—0°6 ; cuminy], 
0°25—0'3. A. G. B. 


Chemistry of Vegetable Physiology and Agriculture. 


Secretions of Microbes; Transformation and Elimination 
of Organic Matter by the Pyocyanic bacillus. By A. Arnavup 
and A. Cuarrin (Compt. rend., 112, 1157—1160).—When the pyo- 
cyanic bacillus acts on asparagine (this vol., p. 1132) 72°5 per cent. 
of the carbon is eliminated in the form of carbonic anhydride; 13:8 
per cent. forms part of the protoplasm of the microbes and the 
remainder exists in the form of soluble compounds. The quantity of 
oxygen absorbed is in proportion to the quantity of carbonic anhydr- 
ide evolved. In a vacuum, evolution of carbonic anhydride takes 
place slowly; in an atmosphere of carbonic anhydride there is no 
development of the microbe; in hydrogen there is considerable de- 
velopment, with formation of ammonia. 

With gelatin and the necessary salts, the evolution of nitrogen is 
more regular than with asparagine, bat the quantity of ammonia 
does not increase after the 22nd day. The quantity of nitrogen con- 
verted into ammonia is 70 per cent., whilst with asparagine it is 
91 per cent. On the other hand, the weight of the microbes and of 
the products of secretion is considerably greater with gelatin than 
with asparagine. No pigment is formed, but the products of secre- 
tion have marked toxic action. The volatile portions and the portions 
soluble in alcohol are toxic in large doses and protective in small 
doses ; the portion insoluble in alcohol is toxic, and has no vaccinating 
effect in small doses. C. H. B. 


Substitution of Manganese for Iron in Plant Nutrition. By 
G. Spampant (Staz. Sper. Agrar., 19, 5—33).—Water culture experi- 
ments were made with oats, white lupins, and maize. There were 
three series of experiments: in the first (A), the plants were grown 
in a solution of potassium phosphate (5 grams), calcium nitrate 
(8 grams), magnesium sulphate (1 gram), and potassium chloride 
(0°5 gram), 14°5 grams of the mixed salts being dissolved in 145 litres 
of water ; in the second series (M), the same solution was employed, 
with the addition of 7 or 8 drops per litre of manganese sulphate 
solution (about 0°05 per cent.) ; in the third (F), ferric chloride was 
used in the place of manganese. 

The appearance of the plants at various periods of growth is 
described. It was found that the ashes of the leaves of plants 
grown with manganese gave an intense manganese reaction. But in 
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all cases it was found that manganese could not take the of 
iron in the formation of chlorophyll N. M. 


Physiology of the Tannins and Trihydroxybenzenes. By 
B. Nicxet (Chem. Centr., 1891, i, 1041; from Bot. Centrabdl., 1891, 
1—4).—The author has already expressed the opinion that the 
tannins are derived from the trihydroxybenzenes, some being de- 
rivatives of the symmetrical phloroglucinol, others being derived from 
pyrogallol and hydroxyquinol, and the tannins may be, therefore, 
divided into those which have a “symmetrical” origin, and those 
of an unsymmetrical origin. The tannins do not show any difference 
in their chemical reactions, however. 

The author further expresses the opinion that phloroglucinol is 
derived from inosite, which, according to Maquenne, is readily 
converted into tri-iodobenzene and aromatic compounds. 

J. W. L. 


Experiments with Green Maize. By Z. v. Sziuassy and A. 
Cseruiti (Bied. Centr., 1891, 463—469).—Of all fodder plants which 
have a low percentage of proteids, but a heavy total yield, maize 
takes the first place; all others are either below it in quality or in 
total yield. hen thickly sown, maize requires much water, and, 


therefore, a wet soil is necessary; but the thicker the sowing is, the 
smaller are the individual plants ; although, at the same time, the total 
yield is better than when the plants stand further 


apart 
The earlier ripening kinds, as Cinquantino and Snékler, are of 
better quality than the later ripening sort. E. W. P. 


Formation of Nitrates in Soils. By A. Miinrz (Compt. rend., 112, 
1142—1144).—Nitrites are only found in soils in very small quantities 
and under exceptional circumstances, whilst on the other hand when 
the nitrifying organisms are introduced into cultivation fluids, large 
quantities of nitrites are formed. 

Dilute solutions of calcium nitrite undergo no change when left in 
contact with oxygen for many months. Calcium nitrite is, however, 
decomposed by carbonic acid with liberation of nitrous acid, a rela- 
tively large quantity of carbonic acid being necessary in order to 
secure complete decomposition. Simultaneous action of oxygen or 
air and carbonic anhydride on solutions of calcium nitrite completely 
convert it into nitrate, oxidation taking place when nitrifying organ- 
isms are entirely absent. 

If calcium nitrite is added to a soil which has previously been 
heated for half an hour at 100° in order to kill the nitrifying organisms 
without killing those which produce carbonic anhydride, the nitrite 
after a few days is completely converted into nitrate. 

It seems highly probable, therefore, that the nitrifying organism 
converts the nitrogen into nitrites, and the latter are converted, with- 
out any further action of any organism, into nitrates by the simul- 
taneous action of the oxygen and carbonic anhydride which are 


always present in soils. C. H. B, 


Depreciation of Manure by Exposure to Wet and Fermen. 
tation. By Roserrs and Wine (Bied. Centr., 1891, 437—438).— 
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Horse stabie manure was exposed to the weather in a box in a manure 
heap ;-there was, after the lapse of half a year, a loss in total weight, an 
increase in water, and a decrease in the percentage of valuable matter, 
When horse and cow manure were treated under like conditions, but 
the drainage collected, there was found to be a loss of the nitrogen 
to the extent of 3°2 per cent., of the phosphoric acid 4°7 per cent., 
and of the potash 35 per cent. But thin layers of manure exposed to 
the sun seal air and rain lost scarcely anything. E. W. P. 


Analytical Chemistry. 


Strength of Solutions estimated by their Refraction. By H. 
O. G. Extinaer (J. pr. Chem. [2], 44, 152—157).—See p. 1305. 


Electrolytic Separations. By E. F. Suir and F. Muur (Amer. 
Chem. J., 13, 417—422).—The most favourable result, together with 
the conditions under which it was attained, is here quoted from the 
list of experiments given in each case. 

Gold from Palladiwm.—Gold present, 0°1162 gram; potassium 
cyanide, 1°50 grams; total volume, 150 c.c.; current in c.c. OH gas 
per minute, 0°8; palladium present, 0°12; gold found, (1) 0°1162, 
(2) 0°1163, (3) 0°1162, (4) 0°1163 gram. 

Gold from Copper.—Gold present, 0°1725 gram ; potassium cyanide, 
150 grams; total volume, 150 c.c.; OH gas per minute, 0°8 c.c.; 
copper present, 0°125 gram ; gold found, 0°1725. 

Gold from Oobalt.—Gold present, 0°1792 gram; Potassium cyanide, 
3 grams; total volume, 150 c.c.; OH gas per minute, 0°6 c.c. ; cobalt 
present, 0°15—0°2 gram ; gold found, 0°1789. 

Gold from Nickel.—Gold present, 0°1725 gram ; potassium cyanide, 
2°5 grams; total volume, 150 c.c.; OH gas per minute, 0°5 c.c.; nickel 
present, 0°1373 gram ; gold found, 0°1724 gram. 

Gold from Zine.—Gold present, 0°1792 gram; potassium cyanide, 
3 grams; total volume, 150 c.c.; OH gas per minute, 0°6 c.c.; zine 
present, 0°2 gram; gold found; 0°1790 gram. 

Gold from Platinum.—Gold present, 0°1467 gram; potassium cyanide, 
2°5 grams ; total volume, 150 c.c.; OH gas per minute, 1 c.c.; plati- 
num present, 0°2433 gram; gold found, 0°1468 gram. 

Silver from Platinum.—Silver present, 0°077 gram; potassium 
cyanide, 2°5 grams; total volume, 150 c.c.; OH gas per minute, 
1 c.c.; platinum present, 0°2433 gram ; silver found, 00772 gram. 

Cadmium from Platinum.—The precipitated cadmium always con- 
tained platinum. (Compare Abstr., 1890, 1029.) 

Mercury from Platinum.—Mercury present, 0°1902 gram; potas- 
sium cyanide, 2°5 grams; total volume, 150 c.c.; OH gas per minute, 
02 c.c.; platinum present, 0°2433 gram; mercury found, 0:1900 

m. 

Details of difficulties met with in some of these separations will be 
found in the original paper. A. G. B. 
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' Estimation of Nitrogen in Nitrates by Kjeldahl’s Method. 
By L. F. Kester (Chem. News, 63, 302—303).— Having investigated 
various points, the following conclusions are arrived at :—1. Kjeldahl’s 
method is not as accurate as the absolute method for estimating 
nitrogen in nitrates, but is executed much more rapidly, and is ap- 
plicable for all practical purposes. 2. To avoid loss of nitric acid, 
the sulphuric acid. must be added quickly. 3. The end of the con- 
denser should dip into the liquid in the receiver. 4. The.addition of 
a metallic oxide economises time. 5. The potassium permanganate 
must be added to complete oxidation. 6. It is unnecessary to add 
zinc to the contents of the distillation flask, in order to prevent 


bumping. D. A. L. 


Estimation of Total Phosphoric Acid in Manure. By F. 
Martinort1 (Staz. Sper. Agrar., 19, 614—616).—The ammonium 
molybdate method when employed in estimating the total phosphoric 
acid in manures is liable to error when a certain amount of iron is 
present, owing the formation of a ferric phosphate insoluble in nitric 
acid. This is precipitated when the hydrochloric acid used for the 
extraction of the phosphates is driven off by nitric acid. Analyses of 
basic slag and mineral phosphates are liable to this error. The fol- 
lowing method is recommended :—5 grams of the manure suspended 
in water (15 c.c.) is treated with hydrochloric acid (30 c.c.) and 
boiled for half an hour. The whole is evaporated to dryness on a 
water-bath and again treated with acid (20 c.c.) and evaporated to 
dryness. The residue is moistened with hydrochloric acid (5 c.c.), 
treated with boiling water (15 c.c.), heated on a water-bath for 10 
minutes, filtered, and washed with boiling water. The filtrate is 
dilated to 100 c.c.; of this 50 c.c. 1s treated with aqueous ammonium 
citrate (125 c.c.; 1 c.c. = 04 gram of citric acid), neutralised with 
ammonia, and diluted to 250 c.c.; a portion of this solution (100 ¢.c.) 
is then treated with distilled water (50 c.c.), ammonia (50 c.c.), and 
magnesia mixture (50 c.c.), well stirred, and left for 12 hours, after 
which it is filtered and the ammonium magnesium phosphate deter- 


mined as usual. The method gives very concordant results, 
N. H. M. 


Note.—The formation of tetrahydrated ferric phosphate was already 
shown by Arth to be a probable source of error in the estimation of 
phosphates in slags (Abstr., 1890, 292). N, H. M. 


Estimation of Silica in presence of Iron. By Lecirre (Compt. 
rend., 112, 1182—1133).—The decomposition of ferric chloride in the 
estimation of silicon can be prevented by adding potassium chloride, 
which forms the double ferric potassium chloride. 1 gram of metal 
is dissolved in 20 c.c. of nitric acid and 10 c.c. of hydrochloric acid 
and boiled with two successive quantities of 30 c.c. of hydrochloric 
acid in order to expel the greater part of the nitric acid. Itis then 
mixed with 3 grams of ammonium chloride and evaporated to dryness 
to expel the last traces of nitric acid. The residue is dissolved in 
hydrochloric acid, mixed with 3 grams of potassium chloride and 
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some water, and again evaporated to dryness. The residue is treated 
with strong hydrochloric acid and afterwards with water. 

If ammonium chloride is not present, the silica may contain man. 
ganese, and if all the nitric acid has not been expelled, it may contain 
potassium. Chromium redissolves completely if the residue is treated 
with strong hydrochloric acid, but solution is rendered certain by re- 
ducing a small quantity to chromous chloride by adding zine or 
aluminium. . H. B. 


Alkalimetry of the Blood. By H. Winternitz (Zeit. physiol. 
Chem., 15, 505—512).—The alkalinity of the blood was determined 
by titration with decinormal tartaric acid instead of a mixture of 
sodium sulphate and tartaric acid, as recommended by v. Jaksch 
(Zeit. Klin. Med., 13); the blood is received from the vessel of a 
living animal through a graduated pipette provided with a stopcock. 
Provided small quantities are employed, this is available for clinical 
use. The reaction is determined by litmus paper. The mean alkalinity 
of 100 c.c. of normal rabbit’s blood is 0 165 gram. It is well known 
that the alkalinity of the blood decreases on coagulation ; this diminu- 
tion is stated to take place in two stages, namely, before and during 
coagulation. If, however, the alkalinity of fresh blood be immediately 
neutralised, no further change in reaction occurs. Further, the di- 
minution of alkalinity takes place even though coagulation is hindered 
by addition of salt solution, but the diminution is not so great as when 
coagulation occurs. A further question, whether the quantity of 
oxygen present influenced the result, is answered in the og 

. D. H. 

Estimation of Sodium Chloride in Wine. By J. Gonnomw 
(J. Pharm. {5}, 24, 8—10).—Test paper is prepared by painting filter 
paper in streaks with a 10 per cent. solution of potassium chromate ; 
this paper should only be prepared in small quantity at a time and 
should be kept in well-stoppered blue or yellow bottles. A standard 
solution of silver nitrate is employed (7:25 grams per litre) such that 
4 c.c. precipitates 0°01 gram of chlorine, corresponding with 1 gram 
of sodium chloride per litre, the assay being made on 10 c.c. of wine. 
The silver solution is run into the wine until a drop of the mixed 
liquid placed on the test paper gives a brick-red precipitate in addi- 
tion to the reddish-grey due to the wine alone. a. 2. 


Decomposition of Chromite by the Electric Current. By 
E. F. Smrra (Amer. Chem. J., 13, 414—417 ; compare Abstr., 1889, 
926).—30—40 grams of stick potash is melted in a nickel crucible 
and gently heated until the excess of moisture has been expelled. The 
crucible is held in a heavy copper wire ring attached to the anode 
of a storage cell, and is heated by a small flame throughout the 
decomposition. From 01 to 0°5 gram of the finely-divided chromite 
is brushed from a watch glass upon the liquid alkali, the crucible 
covered with a perforated glass, and a platinum rod, attached to the 
cathode, lowered into the melted mass. The current, which should 
not exceed 1 ampére, is then set in action and continued for 30 to 40 
minutes; particles projected from the surface of the melt by the 
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bursting gas bubbles will be returned to the crucible by the drops 
which collect on, and fall from, the glass cover. Before finally inter- 
rapting the current, it should be reversed for a short time by means 
of a commutator; this is because metallic iron is deposited on the 
cathode and may enclose particles of the ore, which will thus remain 
unattacked. 

After the current has been interrupted, the crucible is digested in 
water until the melt is dissolved, and after some further digestion the 
liquid is filtered and the residue washed ; this residue should dissolve 
completely in hydrochloric acid unless quartz be present in the ore. 
The estimation of the chromium in the aqueous solution and 
washings is best performed by the addition of a known weight of 
ferrous sulphate to the acidified liquid and determining by standard 
dichromate the portion of this salt which remains unoxidised. 


A. G. B. 


Estimation of Sugar in Blood. By M. Asetes (Zeit. physiol. 
Chem., 15, 495--504).—The usual method of getting rid of the proteids 
in the blood before estimating the sugar is either to boil with sodium 
sulphate and acetic acid (Bernard) or with sodium acetate and ferric 
chloride (Schmidt-Mulheim, Seegen). Schenk (this vol., p. 350) 
has stated that the former method leads to a considerable loss of 
sugar, although several other observers have found that the loss is not. 
so great as Schenk states, and explain it ina different way, There 
are also objections to Schmidt-Mulheim’s method which the present 
author has previously pointed out (Wien. Med. Jahrb., 1887). He now 
recommends a new, simple, and efficacious method, and illustrates its 
accuracy by a table of analyses. The procedure is the following :— 
To the blood is added an equal volume of a solution of zinc acetate in 
absolute alcohol. The strength of this solution should be such that 
for each gram of blood 0°05 gram of zinc acetate is added. The 
precipitate is filtered off, squeezed, and washed with alcohol, the wash- 
ings being added to the filtrate ; to the latter a 20 per cent. solution of 
sodium carbonate is added until the reaction is strongly alkaline, and 
the precipitated zinc carbonate is filtered off. The filtrate is acidified 
with acetic acid and evaporated to 20—30 c.c. (50 c.c. of blood is 
usually taken). A few drops of a concentrated aqueous solution of 
zinc acetate is added, and then sodium carbonate until the mixture is 
alkaline; finally it is made up to the original volume and filtered, the 
sugar being estimated in this filtrate. Instead of zinc acetate, zinc 
chloride may be used. W. D. H. 


Estimation of Tannin and of Free Tartaric Acid in Wines. 
By A. Viena (Staz. Sper. Agrar., 19, 279—298).—The following 
modification of Léwenthal’s method for the estimation of tannin is 
recommended :—50 c.e. of the tannin solution or the wine mixed with 
5 ¢.c. of ammoniacal zinc acetate solution (zine acetate, 40 grams ; 
ammonia in excess, and the whole made up to 1 litre) is heated in a 
dish on a water-bath, being stirred from time to time, until the volume 
is reduced to about one-third; water (50 to 60 c.c.) is added, the 
whole mixed and allowed to get cool, when it is filtered, and the pre- 
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cipitate washed with cold water. The precipitate is at once dissolved 
in dilute sulphuric acid (1: 4; 10 c.c.) and boiling water in the dish 
already used. When cold, 20 c.c. of indigo solution (1 gram to a litre) 
is added, the liquid diluted to about 250 c.c., and permanganate added 
until the colour of the indigo disappears. By using cold solutions of 
about 250 c.c., and by carefully adding the permanganate drop by 
drop, good results are obtained. A point of importance is that the 
amount of permanganate required is not always proportional to the 
tannin. Experiments made with tannin solutions containing respec- 
tively 1, 2, 3, and 4 parts per million showed that the amount of per- 
manganate required is relatively greater the stronger the solution; 
thus, the amounts required by 50 c.c. of the above solutions were 
respectively 9°7, 20°5, 32°0, and 440 c.c. The difference is, however, 
not great enough to be of practical importance. The experiments 
show that the separation of tannin in wines by zinc acetate is suffi- 
ciently complete if too great an excess of zinc salt is avoided and the 
precipitate is rapidly washed and redissolved. Gannter’s method is 
discussed, and is not recommended. 

With regard to the estimation of free tartaric acid in wines, the 
methods of Berthelot and Fleurieu and of Barth, and the potassium 
chloride method, were tried. The direct determination with potas- 
sium acetate or chloride is the quickest, and gives results nearest the 
truth, especially when much acid is present. The addition of alcohol 
and ether may be omitted. The potassium chloride method is the 
simplest, and gives good results. N. H. M. 


Detection of Sesame Oil in Olive Oil. By J. F. Tocner 
(Pharm. J. Trans., 21, 638—649).—A solution of pyrogallol in hydro- 
chloric acid (2 grams in 30 c.c.) gives a reaction characteristic of 
sesame oil, after a sample of olive or other oil containing even a small 
proportion (1 per cent.) has been agitated with it. The hydrochloric 
acid solution, after having been separated from the oil, is boiled for 
five minutes, when the colour will be changed to purple, and the 
solution, after a time, will deposit a purple substance. The author 
also found that by agitation with acetic acid sesame oil yielded 0-04 
per cent. of an extract which, by approximate treatment of the acid 
solution, was finally obtained in the form of fine, acicular crystals, 
melting at 117°, and soluble in alcohol and other solvents. It gave 
no reaction with the hydrochloric solution of pyrogallol, but by nitro- 
sulphuric acid was turned first green, and then bright red, an effect 
which has been already observed with sesame oil itself, and used as 
a test. The percentage composition of the substance was found to 
be : C, 30°53; H, 5°43; O (by difference), ‘64-04. R. R. 


Analysis of a Mixture of Wax, Paraffin, Stearin, and Stearic 
Acid. By F. Jean (Bull. Soc. Chim. [3], 5, 3—5).—3 or 4 grams of 
the mixture are treated with 60 c.c. of boiling alcohol. On cooling, 
the alcoholic solution is titrated with seminormal alkali, phenol- 
phthalein being used as an indicator, and the stearic acid is thus 
determined, since 7°8 c.c. of seminormal alkali = 1 gram of stearic acid. 
To the above neutralised alcoholic solution, 3—4 c.c. of sodium 
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hydroxide solution (50 per cent.) is added, and the mixture is boiled 
in a reflux apparatus for one hour; the alcohol is now distilled off, 
and the residue is mixed with dry silica and asbestos, dried at 100°, 
and exhausted with hot chloroform; subsequent distillation of the 
chloroform leaves a residue of paraffin and myricic acid, which is 
weighed, and the paraffin is determined in a portion of this residue 
by heating it in a reflux apparatus with 4—5 c.c. of glacial acetic 
acid for one hour. The solution is now placed in a graduated tube, to 
which the rinsings of the flask with warm glacial acetic acid are 
added, and the tube and contents are placed in a water-bath at 90°, 
and frequently agitated. The volume of separated paraffin is read 
off and determined, since 1 gram of paraffin occupies under these con- 
ditions 1°35—1°4 c.c., and the myricic acid is taken by difference. 
The portion of the alcoholic residue which is insoluble in chloroform 
consists of sodium stearate, stearin, and cerotic acid. This is dis- 
solved in boiling water, filtered from the silica and asbestos, and the 
solution decomposed by the addition of slight excess of nitric acid, 
the fatty acids are filtered off, and the filtrate is neutralised, treated 
with plumbic acetate, and the glycerol contained therein estimated by 
potassium dichromate ; from the glycerol, the stearin is estimated on 
the assumption that 5 grams of glycerol are = 95 grams stearin, 
and the cerotic acid is taken by difference. T. G. N. 


Estimation of Fats in Vaselin. By Vizern and C. Nicotas 
(J. Pharm. [5], 24, 49—51) —Caustic alkalis are without action on the 
normal constituents of vaselin in the process to be described, whilst 
they combine in definite proportions with the fats to form soaps. 
Experiment has determined that 10 grams of these fatty compounds 
absorb 1°635 grams of potassium oxide, K,0, and the calculations 
are based on this. A standard alkali solution is prepared by dissolv- 
ing about 20 grams of potash in 100 c.c. of 90° alcohol. This is 
standardised by means of standard sulphuric acid. A neutral alcohol 
is prepared by dissolving 1 c.c. of phenolphthalein in 500 c.c. of 90° 
alcohol, then alkali is stirred in drop by drop until a very slight 
rose tint is produced. 10 grams of the vaselin to be tested is placed 
in a 200-c.c. porcelain basin, 10 c.c. of standard alkali added, the 
basin being kept on a water-bath during the whole process. 50 c.c. 
of neutral alcohol is now added, the solution heated nearly to boil- 
ing, and the mixture stirred for eight minutes, when the saponifica- 
tion will be complete, and normal sulphuric acid added drop by 
drop until all colour has disappeared; this point is very important. 
If too long a time has been taken, it may be necessary to add a fresh 
portion of neutral alcohol to replace the loss by evaporation. ‘The 
amount of sulphuric acid run in subtracted from that required to 
saturate 10 c.c. of alkali solution, multiplied by 0°0047, gives the 
quantity of potash absorbed by the fats in 10 grams of vaselin, and 
this number divided by 0°01635 gives the percentage of fats in the 
vaselin. J. T. 


Optical Analysis of Butter Fat. By H. O. G. Extincsr (J. pr. 
Chem. [2], 44, 157—159).—The author describes the testing of 
VOL. LX. 5a 
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butter fat in the “ difference refractometer ” (this vol., p. 1305). He 
records the deflection given by 510 samples of pure Danish butter, 
taken with the view of ascertaining to what extent the refraction of 
pure butter fat varies, and therefore to what extent the refraction of 
butter can be used as a test for its purity. The readings were made 
at a temperature of 45°, and the “ normal oil”’ of Amagat and Jean 
was used in the middle cell. 

The samples were taken between February and June (209), during 
September and October (174), and in November (57) and December 
(70). The mean deflections for these four periods were 30°5, 27, 
30°5, and 33 divisions respectively ; the greatest deflection given by 
any sample was 37, and the least 23 divisions. Cummercial margarin 
always contains some butter fat; the sample which contained least, 
in the autbor’s experience, gave a deflection of eight divisions; when 
this sample was mixed with an equal quantity of butter of 35 deflec- 
tion, the reading given by the mixture was 21°5, or 1°5 below the 
lowest natural butter (23). 

The author concludes that natural butter gives a deflection varying 
between 35 and 23 divisions, and that the refractometer can only 
detect with certainty more than 45 per cent. of admixed margarin. 

A. G. B. 

Estimation of Fat in Milk. By M. Kijun (Chem. Centr., 1891, 
i, 1007; from Milch. Zeit., 20, 369—370).—For the estimation of fat 
in curdled milk, the author recommends Dietrich’s method and 
weighing tubes. 

The author also describes a small wire cage for holding the Adams’ 
coils, which consists of two rings about 1 inch in diameter, into which 
the coil is slipped and weighed. The milk in then pipetted on to the 
coil, and the latter again weighed. J. W. L. 


Estimation of the total Alkaloids in Quinine Bark. By W. 
Havupensak (Chem. Centr., 1891, i, 1006—1007; from Schweiz. 
Wochenschr. Pharm., 29, 147—151).—The author recommends the 
following method for the estimation of the total alkaloids in quinine 
bark in preference to that described in the Pharm. Germ. III; it 
differs from the latter in that the alkaloids are extracted from the 
ether-alcohol ammonia solution by agitation with dilute sulphuric 
acid, by which means the alkaloids are obtained free from resinous 
matters and wax. 

20 grams of the finely-pulverised bark is shaken in a 500-c.c. 
flask with 10 c.c. of 10 per cent. ammonia and 20 c.c. of 94 per 
cent. alcohol; 170 c.c. of ether is added, and the whole shaken 
occasionally during 2—3 hours. 100 c.c. of the clear extract is 
poured off into a separating funnel, and shaken with 50 c.c. of 
water and so much sulphuric acid that the resulting liquid has a 
slightly acid reaction. The aqueous layer is allowed to separate 
from the ether, run off, warmed in order to expel the dissolved 
ether, and returned to the separating funnel; 30 c.c. of chloroform 
is then added, the alkaloids liberated by the addition of a few drops 
of caustic soda solution, and, after shaking well, the chloroform 
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extract is separated, run into a tared flask, and the chloroform 
distilled off. The residue is dried at 100°, and weighed. The 
alkaline liquid, after separating the chloroform, is tested with iodine 
solation or Meyer’s reagent, and should give no alkaloid reaction ; 
otherwise it must be again extracted with chloroform. The alkaloid 
residue is obtained crystalline, more or less yellowish coloured, clear 
and completely soluble in acidified water. The process occupies 4—5 
hours, and the results obtained are satisfactory. J. W. L. 


Estimation of Caffeine. By B. H. Paut (Pharm. J. Trans., 21, 
882).—More caffeine is obtained from a mixture of tea with magnesia 
when extracted with chloroform than from a mixture of tea with 
lime; but in each case this menstruum fails to dissolve out, even after 
prolonged treatment, more than a fraction (one-half, one-third) of the 
caffeine actually present. Chloroform cannot therefore be substituted 
for alcohol in estimating the amount of caffeine in tea, and its employ- 
ment may account for the smallness of the amounts of caffeine in 
tea that some analysts have reported. R. R. 


Estimation of Morphine. By A. Lamperr (J. Pharm. [5], 23, 
593—597).—It is known that the rotatory power of morphine in acid 
solution diminishes as the solution becomes more concentrated. If p 
represents in grams the quantity of morphine (supposed hydrated) 
contained in 100 c.c. of solution, 2° the deviation produced in a 
column 02 m. long, then p = 31 —./961—25a. It is found by cal- 
culation and verified by experiment that, to produce a deviation of 
10° saccharimetric (or 2:167° of arc), it is necessary to dissolve 1 gram 
of morphine in 112 to 113 ¢.c. ‘lo estimate the morphine in opium, 
15 grams is treated with 6 grams of slaked lime and 150 c.c. of water 
added in small portions; after stirring occasionally, the liquid is 
filtered off at the end of halfan hour. To 53 cc. of the filtrate is 
added 1 c.c. of acetic acid, 2 cc. of water, 1 gram of powdered 
sodium sulphite, and some fragments of zinc. After a quarter of an 
hour the solution is filtered and examined in the polarimeter: let N 
be the deviation in degrees. 60 c.c. of the first solution is now 
actively shaken with 3°5 grams of ammonium chloride during 10 
minutes, filtered, and 41 c.c.-of the filtrate is treated with 1 c.c. of 
acetic acid, 0°75 gram of sodium sulphite,and some small fragments 
of zinc. After a quarter of an hour, it is filtered and examined in 
the polariscope; let nm be the deviation, then N—n indicates the 
quantity of morphine contained in 100 parts of opium. » Ee 


Optical Estimation of Albumin in Urine. By H. O. G. 
Evtincer (J. pr. Chem. [2], 44, 256).—The author has employed 
Amagat and Jean’s differential refractometer for the estimation of 
albumin in urine. A portion of the urine is boiled, after the 
addition of a drop of acetic acid, and the albumin removed; the 
filtrate is then made up to the original volume and introduved into 
the space bounded by the two parallel glass plates between the 
collimator and the telescope, whilst the original urine is put into the 
prism. If the zero of the instrument has been previously adjusted, 
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the boundary line between light and dark falls the further to the 
right of the zero the more albumin the urine contains. The method 


gives results which are exact enough for practical purposes. 
A. R. L. 


Estimation of Caseinin Milk. By J. Roux (Chem. Centr., 1891, i, 
1094—1095 ; from Moniteur Scientif. [4], 5, 478—482).—The author 
recommends the following method, which is a modification of that of 
Adams, for the estimation of casein in milk; 10 c.c. of milk is ex- 
tracted with 25 c.c.of the Adams’ mixture of ether, alcohol, and ammonia, 
the aqueous layer is run off, the ether layer containing the fat is 
again washed with water, and the washings added to the aqueous layer, 
the volume of the whole now measuring 40—50 c.c. 2 ¢.c. of 50 per 
cent. trichloracetic acid is added, the liquid shaken, and the precipi- 
tated casein collected on a tared double filter. It is then washed 
with 50 c.c. of water containing 1 c.c. of trichloracetic acid, and the 
casein dried at 110°. If the milk should be curdled, it is well to 
shake it first with 1 or 2 c.c. of 25 per cent. ammonia, before extract- 
ing with the ether-alecohol mixture. 

The filtrate from the casein does not react either with Esbach’s or 
with Tanret’s reagent, showing the absence of peptones, from which 
the author concludes that these compounds are either absent 
altogether, or present in fresh milk only in very small amount, since 
they are not precipitated by trichloracetic acid, and must, therefore, 
be in the filtrate from the casein. It is to be noted that the presence 
of trichloracetic acid can completely prevent the reduction of Fehling’s 
solution by lactose. J. W. L. 


Estimation of Indigotin for Commercial Purposes. By F. 
A. Owen (Chem. News, 63, 301—302; from J. Amer. Chem. Soc., 
Jan., 1891).—The method, as previously described (Abstr., 1890, 96), 
has been considerably modified. Two lots, of 1 gram each, of coarsely 
powdered indigo shavings are taken: in one, the moisture and 
ash are determined ; the other is first pulverised dry, then levigated 
with water, the suspended portion poured off, and the process repeated, 
until all is transferred to a 200-c.c. flask; 3 grams of zinc-dust and 
60 c.c. of commercial strong ammonia are then added, the flask filled 
to 4c.c. above the mark, and shaken occasionally until reduction is 
complete (possibly from half an hour to two hours); 50 c.c. of the 
clear solution is then put in an evaporating basin, 5 or 6 drops of 
ether added, and air blown through to precipitate most of the indigotin ; 
a moderate excess of hydrochloric acid is now added, the whole heated 
to boiling, and the precipitated indigotin collected on a tared filter, 
dried at 100°, and weighed. D. A. L. 


General and Physical Chemistry. 


Copper Oxide Battery. By F. pz Latanpe (Compt. rend., 112, 
1253—1256).—The element consists of one or more plates of zinc and 
a plate of agglomerated cupric oxide suspended in a 35 per cent. 
aqueous solution of potassium hydroxide. The zinc is supported by 
strips of amalgamated brass, and is completely immersed in the solu- 
tion. The plates of copper oxide are prepared by subjecting a mix- 
ture of moist granular copper with 5 per cent. of clay to hydraulic 
pressure, and roasting the cakes at 600—700°, or by mixing the 
copper with 6 to 8 per cent. of tar and roasting in a reverberatory 
furnace. In order to give the requisite conductivity to the porous 
copper oxide, it is coated electrolytically with a very thin film of 
copper. The characteristics of this element are its low internal 
resistance, its great constancy, and its great yield of energy. The 
E.M.F. on open circuit is 0°94 volt. C. H. B. 


Electromotive Forces of Polarisation. By M. te Bianc (Zeit. 
physikal. Chem., 8, 299—330).—Starting with the assumption that 
electrolytes are present in a dissociated condition in aqueous solution, 
the author argues that the electrical energy required to separate the 
ions from the solution will be given by the product of the amounts of 
electricity peculiar to each ion into the intensities with which these 
amounts may be attached to the ions. The intensity of attachment 
will vary with the nature of the ion, but will always be the same for 
the same ion, provided that the influence which the solvent may be 
supposed to exercise on the dissolved substance remains constant. If 
the E.M.F. which is just sufficient to produce a separation of the ions 
from a solution of a given salt be accepted as a measure of the intensity 
of attachment of the electricity to the ions, constant differences might 
be looked for in the values of E.M.F. for salts having common 
ions. 

The author has measured the above E.M.F. for normal solutions of 
a number of salts. The following table for salts of potassium and 
sodium shows that the constant differences predicted by the theory 
are actually obtained :— 


Diff. | 
1°71 volts ’ K.CO, 
215 > oe 
2°21 0-23 K,S0, 
1:98 040 | KCl 
1°58 0°46 KBr 
1:12 | KI 


Na.CO, 
NaNO, 
Na,SO, 
NaCl 
NaBr 
Nal 


He WW a 


Experiments with other salts serve to confirm the above results. 

A number of sodium salts of organic acids were next examined, and 
it was found that all these gave about the same value, a value prac- 

VOL. LX. 5b 


1406 ABSTRACTS OF OHEMICAL PAPERS. 


tically equal to that for the nitrate and sulphate. As it is improb- 
able that the intensity of attachment is the same for the organic as 
for the inorganic acids, this number must be regarded as the maxi- 
raum value which the E.M.F. can reach. The existence of such a 
maximum value can, however, only be explained by assuming that in 
these cases we are dealing, not with different processes, but always 
with one and the same process. This process the author believes to 
be the primary electrolysis of the water by the current. The maxi- 
mum value is therefore the value for the decomposition of water. If 
this is the case, it will be necessary to assume that the water is in a 
partially dissociated condition, and the electrolysis of any given salt, 
such as potassium nitrate, would then take place as follows :—The 
conduction of the current would take place solely by the ions of the 
salt, but in the neighbourhood of the electrodes the potassium 
(positive) would form potassium hydroxide with the hydroxyl group 
(negative) of the water, the remaining hydrogen then giving up 
its charge at the electrode; the NO, ion (negative) would combine 
with the hydrogen (positive) of the water, and the remaining hydr- 
oxyl group would give up its charge at the electrode. The above 
hypothesis serves to explain a number of facts which have hitherto 
remained unexplained, as for instance the production of pure oxygen 
at the positive electrode in the electrolysis of acetic and benzoic acids 
in dilute solution. H. C. 


Specific Heats of some Solutions. By W. Timorferr (Compt. 
rend., 112, 1261—1263).—The author has determined the specific 
heats of solutions of mercuric chloride and cadmium iodide respect- 
ively in various proportions of methyl or ethyl alcohol. In all the 
solutions, the two salts have practically the :ame molecular capacity 
for heat, the mean value being 52. The specitic heat in the case of 
methyl alcohol solutions is given with considerable accuracy by the 
formula C = 0°56755 + 0°001633¢, and in the case of ethyl alcohol 
by the formula C = 0°53574 + 0°002132¢, 

The specific heat of cadmium iodide in concentrated aqueous solu- 
tion is considerably lower than in alcoholic solution, whilst in dilute 
aqueous solutions it approaches that of the salt in the solid state. 

C. H. B. 

Heats of Neutralisation. By S. Arruenivs (Zeit. physikal. 
Chem., 8, 419—424).—E. Wiedemann has sought to explain, without 
the aid of electrolytic dissociation, the equality of the heats of neu- 
tralisation of strong acids by strong bases in dilute solution, on the 
assumption that, for example, (K, Cl) — (K, Br) = (H, Cl) — (H, Br), 
the salts being supposed to be solid, and the acids gaseous. 

Arrhenius shows from thermochemical data, that this assumption 
is not justified for the undissociated substances, solids or gases. Of 
179 combinations tabulated, only 12 fulfil the condition. 

Arrhenius also corrects a misstatement of Wiedemann’s regarding 
the heat of dissociation of water and its temperature coefficient. 

J. W. 

Calculation of the Boiling Point of a Liquid under any 
Pressure. By G. Hinricus (Zeit. physikal. Chem., 8, 340—342).— 
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Against the logarithm of the pressure (p) in atmospheres as abscissa, 
the author tabulates the corresponding boiling point of a liquid as 
ordinate. A tangent to the curve thus obtained is drawn from the 
critical point (0, 7), and prolonged to cut the axis of abscissm at the 
absolute zero in (, (T = 0, logp = &). If 6 = log p — &, then Y, 
= K,é (Zeit. phys. Chem., 8, 231). By subtracting Y, from observed 
values of T, Y, is obtained, and is equal to K,A*, where A = log r 
—logp. K, and K, are numbers which may be deduced from the curves, 
and once they are known, the boiling point in the absolute scale of 
temperature for any pressure may be calculated from the formula 
T = K,é + K,A*. The author gives some examples of the excellent 
agreement between observed and calculated values (for carbonic oxide, 
ammonia, and chlorine), but in the case of water doubts the accuracy 
of the critical constants determined by Dewar, as here the agreement 
is not satisfactory. J. W. 


Vapour Density of Ammonium Chloride. By O. Nrvsere 
(Ber., 24, 2543—2544).—The author has determined the vapour 
density of ammonium chloride under reduced pressure in the appa- 
ratus recently described by himself and Lunge (this vol., p. 635). 
Under a pressure of 25 mm., the vapour density was found to be 1'13 
and 1:2; under 46 mm. pressure in an atmosphere of hydrogen chloride, 
it rose to 1°5, and under 60 mm. pressure in ammonia, to 1°68 and 
1:71. The vapour density of unaltered ammonium chloride would be 
1°85, and in case of complete dissociation 0°925. These results show, 
therefore, conclusively that the molecule of ammonium chloride can 
exist in the gaseous condition. 

Similar experiments with sulphur gave values which point to the 
existence of the molecule §,. H. G. C. 


Vapour Pressure of Water up to 200 Atmospheres. By C. 
Antoine (Compt. rend., 113, 328—331).—Cailletet and Colardeau 
give the following expression for the vapour pressure of water at any 
temperature ¢ up to 325°, in atmospheres :— 


_ 1638 — 0:0005P? 

~ §°0402 — log P _ 

If the value of ¢ is below 200°, the quantity 0-0005P? is practically so 
small that it may be neglected. The author calculates and tabulates 
the values for 0°0005P? above 200°, and also gives the values of P for 
every 10° from 220° to 360°. H. C. 


A Theorem of Willard Gibbs. By P. Dunem (Zeit. physikal. 
Chem., 8, 337—339).—Konovaloff’ has shown (Ann. Phys. Chem. [2], 
14, 34 and 219) that when a mixture of two volatile liquids has a 
greater (or smaller) vapour pressure than any other mixture of the 
same components, then the composition of the liquid is the same as 
that of the vapour. Gibbs has deduced this result on theoretical 
grounds, and the author now gives a detailed proof of the following 
general theorem: In a system of two coexisting phases, in order that 


the pressure should be a maximum (or a minimum) at constant tem- 
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perature, or that the temperature should be a maximum (or a 
minimum) at constant pressure, it is necessary and sufficient that the 
two phases possess the same composition. J. W. 


Calculation of Molecular Volumes. By G. Hinricus (Compt. 
rend., 113, 36—38).—The author in this paper communicates two 
methods of arriving at the molecular volame of the members of 
homologous series. He first supposes that the normal paraffins have 
molecules composed of x similar joints (CH, groups), and terminated 
at each end by a hydrogen atom. The volume of C,H... is thus 
Uy, = n.k + 2h. The volume A is diminished by the mutual attrac. 
tion of the molecules, and this diminution reaches a maximum when 
n = v (here 15), i being then equal toh’. Forn< v we may thus write 
h=h' + k(v — n)*, and v, = nk + 2(h' + €), where e = k(v — n)’. 

Taking the constants k = 17°8, h’ = 3°45, k’ = 0'1, and v = 15, 
the accordance between theory and experiment is exceedingly good. 
The odd members of the series have in general values slightly below 
those calculated : the even members have values slightly in excess. 

Another method is adopted in the case of the ethereal salts of the 
normal fatty acids, C,H,,_,0,C,H» ,,. The molecule is here sup- 
posed to rotate on a longitudinal axis, and the oxygen atoms to 
determine the cross section of the solid of revolution. The author 
arrives at the formula v, = » x 24°6 + 2e, where p + gq = n, and 
e = 1:25(7 —n). 


Capillarity Constants of Organic Substances in Aqueous 
Solution. By J. Travpe (Annalen, 265, 27—55).—In investigating 
the subject of capillarity, the author and others have hitherto only 
paid attention to the capillarity constants a* and a(= ¥), constants 
whose values are given by the capillarity equations a*cos} = rh and 
a cos } = rhs/2. It seemed desirable, therefore, to study the capil- 


*< larity of molecular solutions and, by subtracting the constants of the 


solution from those of water, to obtain others which would show the. 
influence of the nature, number, and size of the dissolved molecules. 
Such constants would be a measure of the capillary forces exerted by 
the molecules in solution, and, assuming that no dissociation or asso- 
ciation phenomena accompany a change in concentration, it follows 
that the constants a*y — a*, = e* and aw — a, = « (compare Abstr., 
1885, 1033; 1887, 101) must increase proportionately with the con- 
centration c, or, in other words, the products of concentration and 
capillarity, ce? and ce, must be constant. This being the case, it 
would follow that a law, corresponding with Boyle’s law for gases, is 
also true for dilute solutions. As the concentration increases and 
the molecules coalesce to more complex aggregates, the values of ce* 
and ce must decrease ; from the magnitude of this decrease, and by 
determining the concentration at which the above expressions become 
constant, conclusions not without an important bearing on the disso- 
ciation or association phenomena of solutions might probably be 
drawn. The constants ce* and ce, which correspond exactly with the 
values » for the molecular conductivity, may be termed the specific 
and the actual molecular cohesion respectively. 
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The detailed results of the examination of solutions of a number of 
monocarboxylic acids, alcohols, and ethereal salts of the fatty series, 
and also of various other fatty substances (some of which are men- 
tioned below) are given in tables. 

From a study of these results, it is seen that the molecular cohe- 
sion ce increases as the concentration decreases, until a constant end 
value is approximated ; this approximation to a constant value takes 
place at different concentrations with different substances. It has 
been previously shown by Buliginski, Quincke, and Volckmann that 
the quotient of the values ce for solutions of most salts is approxi- 
mately equal to unity for the concentrations c = 1 toc = co; roughly 
speaking, this is also true as regards solutions of the compounds of 
the oxalic series, of acetamide, and of ethylene glycol, so that Boyle’s 
law holds good to a certain extent even for high concentrations. In 
the case of the fatty, monohydric alcohols, monocarboxylic acids, and 
ethereal salts formed therefrom, a considerable degree of dilution 
must be -attained, especially when the compound is rich in carbon, 
before the ratio of the values ce approximates to unity ; nevertheless, 
the values obtained experimentally with the monocarboxylic acids, 
allyl alcohol, butaldehyde, and hydroxyisobutyric acid indicate 
clearly that with sufficiently dilute solutions, Boyle’s law would hold 

ood. — 

On comparing the author’s results with those obtained by Ostwald 
in his studies on electrical conductivity, it is seen that the influence 
of concentration is, on the whole, very much the same in both cases, 
and there can be little doubt that the decrease of conductivity and the 
decrease of molecular cohesion with increasing concentration are both 
due to the same cause. The analogy between electrical conductivity 
and capillarity is also shown by the fact that the higher the capillary 
activity of a substance is, the lower, in general, is the electrical con- 
ductivity of its solution. Salts are capillary inactive but electrolyti- 
cally active; most, or many, organic compounds show the opposite 
behaviour. Generally speaking, the greater the capillarity of a solu- 
tion the greater also the conductivity, although many organic sub- 
stances form exceptions to this rule; even in such cases the entrance 
into a molecule of the most various groups and atoms, as, for example, 
CH,, OH, H2, Cl, C.Hs, affects the two constants in a similar manner, 
and it is quite evident that the same assumption which is made to 
explain the change in electrical conductivity with a change in con- 
centration must also be made in the case of capillarity. 

The association hypothesis put forward by the author (Ber., 23, 
3582 ; compare this vol., p. 390) accounts for this change by assuming 
that as the concentration increases the molecules coalesce to form 
more complex aggregates; the following considerations will show 
that the capillarity constants afford a means by which these associa- 
tion phenomena may be determined numerically :— 

(1.) In homologous series of capillary active substances, the 
(approximately) constant end values of the molecular cohesions for 
sufficiently dilute solutions are in the ratio 1:3: 3?: 3°... , or, in 
other words, the pressure which the dissolved molecules exert on unit 
of surface increases in homologous series of capillary active sub- 
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stances by the addition of CH, in the ratio 1:3: 3°:3°...; this 
rule does not hold good in the case of members of the oxalic series, 
but only for capillary active substances. 

If, by graphic interpolation, the concentrations corresponding with 
equal capillary pressure, that is to say, for isocapillary solutions, are 
calculated, conclusions of very considerable importance for the asso- 
ciation theory can be arrived at, and, neglecting certain irregularities 
which are most evident at high concentrations, the following rules 
may be laid down. (2.) In homologous series of capillary active 
substances, the proportion between the number of molecules which 
exert equal pressure on the unit of surface is constant and almost 
independent of the number of the dissolved molecules. (3.) In iso- 
capillary solutions of substances differing by nCH,., the proportion 
between the number of molecules of the dissolved substances is as 
1: 3". 

Now if it be granted that, with increasing concentration, the mole- 
cules become associated to form larger aggregates, the fact that the 
law (1) stated above holds good even for high concentrations can 
hardly be accounted for except by the further assumption that, in 
such isocapillary solutions of homologous substances the association 
of molecules to aggregates is proportional to the number of simple 
molecules in solution; that is to say, the proportion between the 
more complex aggregates is the same as that between the simple 
molecules. 

Assuming, again, the truth of the association hypothesis, it would 
seem, from the results obtained with solutions of high concentration 
that, with increasing concentration, the association of the molecules 
takes place proportionately to the number of the dissolved molecules. 

In addition to the above statements, the following facts may be 
quoted as showing the relation between capillarity and constitution. 
The capillary constants of solutions of fatty acids are practically the 
same as those of the fatty ethereal salts with which they are metameric; 
propionic acid, for example, gives approximately the same values as 
methyl acetate, propyl formate the same as those of methyl pro- 
pionate. Nevertheless, in the case of many isomerides, the arrange- 
ment of the atoms is not without influence, even in dilute solutions ; 
although solutions of the two propyl alcohols, for example, and of the 
two butyric acids, have practically the same capillarity, this is not 
so in the case of isoamyl alcohol and its isomeride dimethylethyl 
carbinol. 

In isocapillary solutions of propyl acetate and allyl acetate, the 
ratio between the number of dissolved molecules is 1 : 2; this is also 
the case with solutions of the corresponding alcohols and amines, 
with dilute solutions of butaldehyde and isobutyl alcohol, propyl 
alcohol and acetone, succinic acid and maleic acid—compounds which 
differ from one another by 2 atoms of hydrogen. Ethylene glycol, 
although richer in hydrogen than acetic acid, has a considerably 
greater capillary constant. 

The entrance of a hydroxyl group into a molecule always increases 
the capillarity, but by a different amount in different cases. The 
entrance of a carbon atom into the molecule of a capillary active 
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substance always diminishes the capillarity ; the capillarity of butyric 
acid, for example, is to that of allyl acetate as 1 : 1°6 to 1°7, and the 
same is true as regards alcohol (or acetone) and ally] alcohol ; in the 
case of propionic acid and butaldehyde, the ratio is 1: 2, but the 
value of ¢* for propionic acid is about 1/20 of that of ethylene glycol, 
and a similar irregularity is observed in the ratio of the values for 
maleic and malonic acids. F. S. K. 


Determination of Molecular Weight at the Critical Point. 
By P. A. Guye (Compt. rend., 112, 1257—1258).—If 7, 0, and @ are 
respectively the pressure in atmospheres, the absolute temperature, 
and the volume of a weight p of a compound at the critical point, 
then the critical density with reference to air at 0° and 1 atmo- 
sphere is 
. = 0 
~ Fg 273 x 0:001293 ° 
d should be equal to the molecular weight divided by 28°87. Fisa 
factor, having approximately the value 2°67, but this approximation 
is not sufficiently close. The author finds that it may be regarded as 
a linear function of the absolute critical temperature of the par- 
ticular compound. Thus, F = A (1 + Bé@). The numerical values 
of A and B as determined by means of the data for nitrogen (Sarrau) 
and iodobenzene (Young) are respectively 2°648 and 0°0009345. The 
first equation then becomes 


d = 1146 


d 


60 
m(1U070 + @)’ 


é being the critical density with respect to water or the weight of the 
substance ocupying a volume of 1 c.c. at the critical point. 

The values obtained for hydrogen, ethylene, carbonic anhydride, 
sulphurous anhydride, ethyl alcohol, normal propyl alcohol, chloro- 
‘ benzene, and iodobenzene by means of this equation are identical with 
the theoretical densities. C. H. B. 


Cryoscopic Observations. By A. van BistertT (Zeit. physikal. 
Chem., 8, 343—366).—Van’t Hoff (Abstr., 1890, 1044) accounted 
for the abnormally small depression of the freezing point exhibited 
by some solutions on the assumption of the solid which separates on 
congelation not being the pure solvent, but an isomorphous mixture 
containing a quantity of the dissolved substance. The author has put 
this explanation to an experimental proof, and has investigated the 
following solutions; thiophen in benzene, metacresol in phenol, anti- 
mony in tin, and 8-naphthol in naphthalene. The quantity of solu- 
tion adhering to the crystals was estimated from special experiments 
with the solution to be examined and a third substance which did 
not crystallise out with the solvent. 

In the case of thiophen dissolved in benzene, the author found, 
in five experiments with solutions of different concentrations, that 
the ratio of the thiophen in the crystals to that in the mother liquor 
was 0°41, 0°44, 0°17, 0°14, 0°14. The last three numbers were obtained 
from the most successful experiments, so the author concludes that 
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on the partial congelation of thiophen-benzene solution, there is a 
crystallisation of thiophen to the extent of about 10 per cent. of that 
originally contained in the solution. 

Although solutions of metacresol in phenol have an abnormally 
high freezing point, the author was unable to show by the method 
he adopted that any of the dissolved substance crystallised along 
with the solvent. 

With antimony dissolved in tin, and f-naphthol in naphthalene, 
there is actually an elevation of the freezing point instead of a 
depression. This is accounted for by the solid which crystallises 
containing more dissolved substance than the solution itself. The 
following numbers were found :— 


Antimony, 8-naphthol, 
per cent. per cent. 
Original solution ........ 5°0 91 
Mother liquor .... ....- 4°7 85 
Oryatala. ..... cc cscccsce 6°3 115 
J. W. 


Solution. By J. A. Wanxtyn and W. J. Cooper (Chem. News, 64, 
27—28).—The authors have made observations from which they con- 
clude that solution is simple and regular except where influenced by 
chemical action. There is no change in volume or temperature 
when sugar is dissolved in water, the volume of the solution being 
equal to the sum of the volumes of sugar and water; for every gram 
of sugar entering into 100c.c. of the solution, a regular rise of 0°00371 
in the specific gravity is observed. 

A contraction of 9 c.c. occurs when 73'7 grams of sodium chloride 
is dissolved in a quantity of water equal to 500 c.c. less the volume 
of the salt taken; the solution obtained has a specific gravity of 
10988 ; the increment for each gram of salt per 100 c.c. of solution 
being 0°00670, this number increases to 0°00709 in a solution con- 
taining 1474 grams of salt. Sodium bromide or iodide shows less 
contraction and less variation in the increased gravity than in the 
case of the chloride; the number for the bromide is 0°00741 for 
50°2 and 0°00757 for 10°04 grams per 100 c.c. of solution, whilst for 
the iodide the numbers are 0°00737 for 41°01 and 0°00747 for 8:202 
grams per 100 c.c. of solution. Anhydrous barium chloride dissolves 
with development of heat; an 18°372 gram solution shows an increase 
in specific gravity equal to 0°00795 for each gram of the salt, whilst 
each gram of anhydrous calcium chloride showed an increase of 
000675. A solution containing 62°1 grams of MgSO,,7H,0 in 100 c.c. 
had a sp. gr. of 1°271. D. A. L. 


Nature of Colloidal Solutions. By C. Barus and E. A. 
ScHNEIDER (Zeit. physikal. Chem., 8, 278—298).—A study of the pro- 
perties of colloidal solutions leads to the conclusion that such solu- 
tions consist of very finely divided matter which is held in suspension 
in the solvent. In order to obtain evidence as to the correctness of 
the above view, the authors have examined the behaviour of colloidal 
silver solutions. Silver being an excellent conductor of electricity, a 
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measurement of the resistance of such solutions should aid in deter- 
mining whether the silver particles are held mechanically in suspen- 
sion in the solution, or are present as molecules in the dissolved state. 
In the first case the liquid would be a non-conductor, in the second 
metallic conductivity might be expected. The experiments show 
that colloidal silver, either in the solution or in the solid condition, 
is a non-conductor. These results, taken in conjunction with the 
other properties of colloidal solutions, confirm therefore the views 
expressed above as to the nature of such solutions. H. C. 


Action between Oxides and Hydroxides of Heavy Metals 
and the Halogen Compounds of the Alkalis. By W. Berscu 
(Zeit. physikal. Chem., 8, 383—395).—A solution of potassium 
chloride reacts with mercuric oxide until a state of equilibrium 
is reached between these two substances and the mercuric chloride 
and potassium hydroxide formed. Such reactions have been inves- 
tigated by the author with regard to the amount of alkali liberated at 
different temperatures. On the one hand, he used the oxides of 
mercury, cadmium, and lead ; on the other, the chlorides, bromides, 
iodides, and thiocyanates of the alkalis and alkaline earths. 

He sums up his results as follows :— 

1. Some oxides (hydroxides) of heavy metals are capable of 
decomposing halogen compounds of the alkalis with formation of 
free alkali. 

2. If the metal forms an insoluble compound with the halogen, 
then, if excess of oxide be present, all the halogen is abstracted from 
the solution. 

3. If the compound of the halogen with the heavy metal is soluble, 
a state of equilibrium is finally reached. 

4. This is dependent on the degree of dissvciation of the dissolved 
substance. The more it is dissociated, the less is the amount of free 
alkali. 

5. The state of equilibrium is influenced by the heat of reaction. 
If heat is absorbed, the quantity of free alkali increases with rise of 
temperature and vice versd. 

6. The time required to reach the final equilibrium is dependent 
on the halogen; it is smallest with the iodides, and diminishes as 
the temperature is raised. 

7. The amount of decomposition is dependent only on the halogen. 
The alkali metal with which the halogen is combined has very little 
influence in the reaction. J. W. 


Velocity Coefficients of Bases. By S. Bucarszky (Zeit. physikal. 
Chem., 8, 398—418).—The author measured the rate at which various 
alkalis saponified methyl acetate, and calculated from his data the 
coefficient of velocity in each case in absolute (C.G.S.) units. The 
following table contains his results :— 
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Velocity Coefficients. 


Dilution in litres. 

20. 40. | 80 100. 
0 a ee ee 132 °9 129 °2 — mnie 
ES ddticKiew nnd se4e 129 °8 — — an 
Ci cst coed cn bein 127 ‘2 126 *4 124°1 — 
i sé 66sbbicech 6s 124°6 125 °7 126 °9 — 
inn écbecentdn de — 121 6 _ _ 
PEED ScdA:dalkn odes ce — 121 °2 | 126°1 126 *4 


A comparison of conductivities (Ostwald, J. pr. Chem. [2], 33, 
352) with velocity coefficients gives :— 


B Electrical conduc- | Velocity coefficient. 
_ tivity. KOH = 1. KOH = 1. 
BOR cc ccccccsess 1-000 1-000 
Pree 0°930 0 °965 
LION 2. cc cccccece 0-888 0°972 
) SES 0-943 0944 
iss atuikinees 0-911 0-915 
CalOH)s .cccessse 0°897 0-911 
The temperature of experiment was 19°4°. J. W. 


Energy Content in Chemistry and Physics. By F. Watp 
(Zeit. physikal. Chem., 8, 272—277).—A criticism of a former paper 
by Meyerhoffer (this vol., p. 975). The author objects to the method 
of decomposing energy into the two factors of content and potential, 
as not applicable to all forms of energy. The assumptions made in 
the thermodynamical portion of Meyerhoffer’s paper are also shown 
to be untenable. H, C. 


Glass Air Pump. By M. Srunt (Ber., 24, 2542—2543).—The 
author describes an air pump, made solely of glass, which may be 
used either for exhausting or compressing, and only requires a water 
pressure of 1 atmosphere to work efficiently. For details of construc- 
tion, reference may be made to the sketch in the original paper. 

H. G. C. 

Universal Gasholder. By Eicunorn (Zeit. anal. Chem., 30, 
446—450).—The special feature of this gasholder is a tap, H (the 
construction of which is not described), which can be adjusted to five 
different positions. The nozzle A is to be permanently connected to 
a water supply giving a pressure of at least 1 metre of water. In 
position a of the tap, both inlet and outlet are closed; in position ), 
water can enter and compress the gas; in position c, water enters 
whilst gas issues at the nozzle D; in position d, the gas way is open, 
but that for water closed; and in position e, water escapes at E, 
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while gas enters at D. The apparatus can therefore be used either 
to supply gas under pressure, or as an aspirator, in which latter case 


E should be furnished with a long fall tube. Other patterns are con- 
structed in which the tap H may be near the top of the gas holder, or 
even at a distance from it. M. J. 8. 


Lecture Experiment to Demonstrate the Dissociation of 
Ammonium Chloride. By R. Biocumann and R. BLocHmMann 
(Ber., 24, 2765—2766).—A hard glass tube, 120—150 mm. in length 
and 8—9 mm. in internal diameter, is sealed at one end, and held 
with the open end uppermost in a perpendicular position by a clamp; 
a piece of wire gauze, 10 cm. square, having a hole in the centre of 
such a diameter that it fits the tube tightly, is pushed towards the 
upper end of the tube as far as the clamp, its object being to protect 
this portion of the tube from the heating. A small quantity of 
ammonium chloride (about 0°05 gram) is now introduced, and the 
lower end of the tube heated with the full flame of a Bunsen’s burner 
in such a manner that the point of the inner zone of the flame lies in 
the same horizontal plane as the bottom of the tube. If a piece of 
red litmus paper, moistened with water, be placed within the open 
end, it becomes blue after about a minute; this may be repeated two 
or three times, until at length the alkaline reaction is no longer 


observable; on now applying blue litmus paper, this soon becomes 
red. A. R. L. 
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Inorganic Chemistry. 


Gravimetric Composition of the Air. By A. Lepuc (Compt. 
rend., 113, 129—132).—The author has previously shown that the 
gravimetric composition of the air, as determined by Dumas and 
Boussingault, does not agree with that calculated from Regnault’s 
values for the sp. gr. of oxygen and nitrogen respectively (Abstr., 
1890, 1370). The author has made new experiments, using Brunner’s 
method. 

Long, thin sticks of pure phosphorus were introduced into a glass 
flask of 2—3 litres capacity, and the flask was rendered vacuous and 
weighed, the residual pressure having been previously measured. 
Air was then allowed to enter slowly, being dried and purified by 
passing over potassium hydroxide and phosphoric anhydride. After 
24 hours the balloon was again weighed. It was again rendered 
vacuous, the residual pressure measured, and the flask afterwards 
weighed. The difference between the first and second weighings 
gives the total weight of the air, and the difference between the first 
and third weighings gives the weight of the oxygen. Great care 
was taken to allow the flask to attain a state of equilibrium before 
making the weighings, and corrections were made for the difference 
in residual pressure, the contraction of the flask when made vacuous, 
and the small quantity of gas in the tube of the stop-cock. Two 
experiments gave respectively 2:3°244 and 23°203 per cent. of oxygen, 
the mean being 23°23. C. H. B. 


Specific Gravities of Oxygen, Hydrogen, and Nitrogen. By 
A. Lepuc (Compt. rend., 113, 186—189).—The author has redeter- 
mined the relative densities of hydrogen, oxygen, and nitrogen, using 
a glass flask furnished with a glass stop-cock and an improved mano- 
meter, and taking special precautions to prevent errors from the 
wiping of the flask, &c. Correction was also made for the contrac- 
tion of the flask when rendered vacuous.. The results obtained are as 
follows :— 


Density. Air = 1. Weight of 1000 c.c. 
0°08984 


1°2633 


The composition of air, calculated from the sp. gr. of its con- 
stituents, is oxygen 23°235 per cent. by weight, and 21-026 per cent. 
’ by volume, results which agree well with those determined directly. 

Regnault’s result for the weight of a litre of air, when corrected 
for the contraction of the flask, is 1'2934, but the separate determina- 
tions are less concordant than those of the author (compare preceding 
abstract). C. H. B. 
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A Property of Sulphur. By C. Lerierre (Bull. Soc. Chim. [3], 
5, 308).—When fused sulphur, at 115° or thereabouts, is poured on 
a printed surface, on cooling, the impression is found imprinted on 


the surface of the sulphur which has been in contact therewith. 
T. G. N. 


Purification of Carbon Bisulphide. By A. Crunrvier (Chem. 
Centr., 1891, ii, 148; from L’Union pharm., 33, 204).—The un- 
pleasant odour of carbon bisulphide may be entirely removed by the 
following process :—To 1 litre of carbon bisulphide, 0°5 c.c. of bromine 
is added and allowed to remain for 3—4 hours. The bromine is then 
separated again by shaking the carbon bisulphide with a slight excess 
of potash, or by means of copper turnings. The carbon bisulphide 
may now be opalescent, but this is readily removed by agitating it 
with a little potassium chloride, when the filtered bisulphide will be 
obtained clear, colourless, and of agreeable odour. It leaves no residue 
on evaporation. J. W. L. 


Isomorphism of Sulphur, Selenium, and Tellurium. By W. 
Moramann (Zeit. physikal. Chem., 8, 396—397).—With reference to 
Retgers’ suggestion (this vol., p. 1152), that tellurium is not isomor- 
phous with sulphur and selenium, but rather with the platinum 
metals, the author points out that metallic tellurium is isomorphous 
with one form of selenium, and thinks the coincidence of form with 
osmiridium, etc., fortuitous. J. W. 


Phosphorus Trifluorodichloride. By C. Poutenc (Compt. rend., 
113, 75—78).—Two half-litre flasks, provided with leading tubes from 
the upper and lower parts, and filled with chlorine and phosphorus 
trifluoride respectively, are connected in such manner that the fluoride 
can be displaced by mercury into the upper part of the chlorine flask. 
The gases contract to half their original volume, according to the 
equation PF; + Cl, = PF;Cl,, so that the operation is complete when 
the whole of the fluoride has been transferred. The mixture is left 
alone for some days; it must not be shaken with mercury, as it is 
slowly attacked by it even in the cold. 

Phosphorus trifluorodichloride thus prepared is a colourless, unin- 
flammable gas, having a sharp, irritating odour. It is instantaneously 
absorbed and decomposed by water and alkalis. Its vapour density 
is 5°40, the theoretical number being 5°46. It liquefies under or- 
dinary pressure at —8°. It is decomposed by heat (250°) or electric 
sparks into phosphorus pentafluoride and pentachloride. Sulphur 
acts on it at 115°, forming sulphur chloride, and a new gaseous com- 
pound, phosphorus sulphofluoride, PF;S, which has a disagreeable 
odour, is rapidly absorbed by alkalis, and in contact with water, 
splits up quantitatively into hydrogen phosphate, fluoride, and 
sulphide. When phosphorus is heated with the fluorochloride at 120°, 
it decomposes it, forming phosphorus trifluoride and trichloride. It 
is entirely absorbed by sodium. Magnesium, aluminium, iron, nickel, 
lead, tin, and mercury attack it at 180°, forming metallic chlorides, 
and liberating phosphorus trifluoride. Water in small quantity de- 
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composes it, according to the equation PF,Cl, + H,0 = PF;O + 
2HCl; ifa larger quantity is used, the oxyfluoride is decomposed, 
according to the equation PF,O + 3H,O = H,;PO, + 3HF. Am- 
monia reacts with it to form fluorophosphamide, PF;(NH:)2, a light, 
white solid, soluble in water. Jn. W. 


Arsenious Oxide Solutions. By E. G. Crayron (Chem. News, 
64, 27).—By agitating arsenious oxide with water at 15° at in- 
tervals of half an hour for 4 hours, at intervals of 20 minutes for 
§ hours, or at frequent intervals during 4 days, solutions containing 
respectively 0°118, 0°269 (sp. gr. 1:0023), or 0°99 per cent. of the oxide 
were obtained. A solution containing 2°22 per cent. was obtained by 
hoiling the oxide with water for an hour and leaving the mixture 
for 29 hours, but by continuing the boiling for 4 hours the solution at 
93° contained 9°52 per cent., and on cooling, after 14 hours, 8°24 per 
cent. ; after 454 hours, 3°28 per cent. (sp. gr. 1°0254) ; after 90 hours, 
321 per cent., the arsenious oxide being deposited in a finely- 
divided, crystalline state. Boiling arsenious oxide with 10 per cent. 
aqueous potassium hydroxide for 3 hours yielded a hot solution con- 
taining 34:08 per cent., which, in 24 hours, had deposited crystalline 
arsenious oxide, retaining 14-29 per cent. in solution. D. A. L. 


Boron Phosphide. By A. Brsson (Compt. rend., 113, 783—80).— 
Boron bromide unites with hydrogen phosphide at ordinary tem- 
peratures to form a light, white, amorphous solid, having the compo- 
sition BBr,,PH;. This substance fumes abundantly in the presence of 
moisture, is violently decomposed by water, with evolution of hydrogen 
phosphide, and ignites spontancously in air. It can be sublimed in 
a closed vessel, or in a current of inert gas, and condenses in small, 
highly refractive crystals. At 300°, it splits up into hydrogen 
bromide and boron phosphide, thus giving a convenient way of pre- 
paring the latter substance. 

Boron phosphide thus obtained is a brown solid, insoluble in water, 
but soluble in boiling concentrated alkalis, with evolution of hydrogen 
phosphide. It burns in air, takes fire when projected into cold 
chlorine, and is attacked by bromine and iodine vapour; strong 
nitric acid destroys it, the mass becoming incandescent, and even the 
dijute acid dissolves it with avidity. It gives off hydrogen phosphide, 
when heated with soda-lime, and phosphorus, when raised to a red 
heat in a current of hydrogen; in the latter case the residue contains 
both phosphorus and boron, which seems to point to the existence of 
a second, more stable combination of these elements. When heated to 
redness in a stream of nitrogen, boron phosphide gives off phosphorus, 
and apparently absorbs nitrogen, for when the residue is heated with 
soda-lime, ammonia, as well as hydrogen phosphide, is obtained. 

Jn. W. 


Silicon Chloriodides. By A. Besson (Compt. rend., 112, 1314— 
1316).—The three silicon chloriodides are formed when vapour of 
iodine chloride is passed over crystallised silicon heated nearly to 
redness. SiCl,I boils at 113—114°; SiCl,I, boils at 172°; and 
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SiClI, melts at 2°, boils at 234—237°, and rapidly becomes coloured 
when exposed to the air. 

Iodine bromide seems to yield silicon bromiodides under similar 
conditions, but a large quantity of iodine is set free. 

Sulphur chloride under similar conditions yields silicon chloride 
and free sulphur, but at a bright-red heat silicon chlorosulphides are 
formed ; these are under investigation. C. H. B. 


Silicon Bromiodides. By A. Besson (Compt. rend., 112, 1447— 
1449).—Silicobromoform, when heated in a sealed tube at 200—250° 
with iodine, yields the bromiodide SilBr;; a small quantity of higher 
substitution products is formed at the same time. 

Dry hydriodic acid acts on silicon bromide ata little below a red heat, 
giving substitution products, the main constituent being SilBr,;; the 
yield is small. 

Bromine nioniodide, when distilled over crystalline silicon, main- 
tained at nearly a red heat, yields the three possible bromiodides, 
together with some silicon bromide and iodide. The product may 
be decolorised by fractionation over copper. The separation of the 
bromiodides is very difficult. Silicon bromiodides colour rapidly in 
the air; they absorb dry ammonia gas with the production of white, 
solid compounds decomposed by water. Silicon bromide in which 
much iodine has been dissolved may be used in place of the iodine 
bromide; with the chloride, no reaction occurs, 

The bromiodide SilBr; is a colourless liquid, distilling at 192°; 
it may be cooled to —20° without solidifying, but, when solid, melts at 
14°, The bromiodide Sil,Br, is a white solid, which melts at about 
38°, and distils at 230—231°. The remaining compound, Sil,Br, is 
also a white solid, melts at 53°, and distils at 255°; it is difficult to 
separate from silicon iodide. W. T. 


Silicon Selenide. By P. Sasatier (Compt. rend., 113, 132—138). 
—When crystallised silicon is heated to redness in a current of dry 
hydrogen selenide, it is converted into silicon selenide, without incan- 
descence, at a temperature below the boiling point of selenium. The 
selenide has the composition SiSe,, and, after fusion, is a hard, 
lustrous mass, of semi-metallic appearance. Cold water decomposes it 
with evolution of hydrogen selenide and separation of silica, but 
after a time decomposition slackens, and, although it is accelerated on 
warming, the silicon selenide is never completely decomposed, prob- 
ably because it is protected by the silica that separates. With 
potassium hydroxide solution, which dissolves both the hydrogen 
selenide and the silica, decomposition becomes complete after some 
time. Aqua regia acts gradually on the selenide with separation of 
hydrated silica. Under ordinary conditions, silicon selenide evolves a 
very irritating odour, due, doubtless, to the hydrogen selenide formed 
by the action of the moisture in the atmosphere. Ata red heat in a 
current of air or dry oxygen, the selenide is, converted into silica, 
selenious anhydride, and selenium. C. H. B. 
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Carbon Tetriodide. By H. Moissan (Compt. rend., 113, 19—22). 
—Carbon tetrachloride reacts with boron iodide, BI; (this vol., 
p. 979), to form carbon tetriodide and boron chloride. The tetra- 
chloride, which should be free from chloroform to avoid the forma- 
tion of iodoform, is best heated in excess with crystals of boron iodide 
in a sealed tube at 90° for an hour; the tetriodide separates after a 
time in theoretical quantity, forming fine crystals, which, after wash- 
ing with sodium hydrogen sulphite solution to remove adherent traces 
of iodine, are red in colour, and after slow sublimation in a vacuum 
at 100°, resemble artificial rubies in lustre and shade. 

Heated at 140° in a current of hydrogen, carbon tetriodide is re- 
duced to iodoform. It is attacked by chlorine, with the formation of 
carbon tetrachloride and the chlorides of iodine. Warmed gently in 
dry oxygen, it is decomposed into iodine and carbon. It reacts 
violently with fused sulphur, iodine and carbon being set free, and 
an unspecified compound of sulphur and iodine being furmed ; if, how- 
ever, itis heated to 50° with powdered sulphur, carbon bisulphide and 
sulphur iodide are produced. Phosphorus acts energetically on it. 
When ground in a mortar with potassium or sodium, the mass 
becomes incandescent, carbon is liberated, and the alkali iodide is 
formed ; mercury and powdered silver also attack it. Heated with 
water at 50°, in a sealed tube from which the air has been removed, 
it slowly decomposes. Hydrogen chloride and iodide have no action 
on it in the cold, but when heated with it, reduce it to iodoform and 


liberate iodine. Jn. W. 


Action of Light on Silver Chloride. By Gunrz (Compt. rend., 
113, 72—75; compare Hitchcock, Abstr., 1890, 213; this vol., p. 1155; 
Richardson, Trans., 1891, 536).—When silver chloride, spread in thin 
layers upon glass slips, is exposed to light, there is at first no darken- 
ing or loss of weight, but if it is treated at this stage with a photo- 
graphic developer, such as ferrous oxalate, it is reduced to the metallic 
state, showing that a modification has taken place in its constitution. 
A similar modification is stated to be brought about by boiling silver 
chloride with water in a reflux apparatus in the dark for some hours. 

The disengagement of chlorine may be rendered evident by con- 
centrating a beam of sunlight on thechloride. The residual product in 
the early stages of the action is stated to be silver subchloride, Ag,Cl, 
identical with that prepared from the subfluoride; if treated with 
ammonia or potassium cyanide, metallic silver is left, but dilute nitric 
acid does not dissolve it. The author states that he has found that the 
formation of this subchloride from the chloride is attended with absorp- 
tion of heat = 28°7 cal., and considers that this explains the increased 
rapidity of the action when substances capable of absorbing chlorine 
and giving up heat are present. Silver subchloride, prepared in either 
of the above ways, is decomposed by the further action of light into 
silver and chlorine. 

Since both the metal and its subchloride are opaque, the final pro- 
duct of the action of light on a layer of silver chloride usually consists 
of an upper luyer of metallic silver, an intermediate layer of sub- 
chloride, and a lower layer of unchanged chloride. Jn. W. 
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Silver Fluoride. By H. Moissan (Bull. Soc. Chim. [3], 5, 
456—458).—A solution of well-washed silver carbonate in hydro- 
fluoric acid is evaporated to dryness, with constant stirring, in a 
platinum basin, and the resulting black, pulverulent mass is dissolved 
in water and filtered. The clear filtrate, which, when left in contact 
with silver foil, yields crystalline silver subfluoride (compare Abstr., 
1890, 1055), is evaporated in the dark in a vacuum over sulphuric acid. 
As thus obtained, silver fluoride forms a yellow, transparent, tough, 
elastic mass, which is soluble in water, and melts at a dull-red heat 
the temperature as determined by Le Chatelier’s thermo-electric 
method is 435°). Silver fluoride reacts violently with the chlorides 
of phosphorus, silicon, and boron, and with phosphorus oxychloride, 
yielding the corresponding fluorine compounds of the non-metal and 
silver chloride. T. G. N. 


Electrolysis of Barium Chloride. By C. Limp (Compt. rend., 
112, 1434—-1436).--The author has’ been unable to obtain metallic 
barium by the electrolysis of fused pure barium chloride or of its ad- 
mixture with sodium chloride. 

The electrolyte was contained in a crucible of 500—600 c.c. capacity 
and a current passed from a small dynamo arranged to maintain a 
constant difference of potential of 10 volts. The anode consisted of a 
carbon plate, 5 cm. in length, and was separated by a bottomless, 
porous cylinder from a wrought iron cathode. The current passing 
at first was about 30 ampéres; with the pure salt, this quickly fell to 
2 or 3 ampéres, but the original strength was soon regained on 
agitating the cathode; with the mixture, the electrolysis was regular. 
In both cases there was an abundant evolution of chlorine. The 
cathode, when plunged into water, only in a single case gave off a 
bubble of hydrogen when, according to Faraday’s law, there should 
have been 260 grams of metal. The infusible, non-conducting deposit 
on the cathode was found to contain considerably less chlorine than 
the amount required by the barium and sodium present to form 
normal chlorides, when due allowance had been made for a certain 
amount of free barium oxide. The conclusion was therefore drawn 
that some subchloride of barium was formed. W. T. 


Hardening of Plaster Casts. By M. Dennstept (Ber., 24, 
2557—2558).—The method consists in soaking the cast in a solution 
of silicic acid prepared by means of a dialyser, drying in a warm place, 
and then soaking in a solution of barium hydroxide at 60—70°, and 
again drying. A hard, compact casting is also obtained by mixing 
the plaster of Paris with aluminium or zinc hydroxide before casting 
and afterwards soaking in silicic acid. E. C. R. 


Preparation of Crystalline Monocalcium Phosphate. By 
G. Powter (Bull. Soc. Chim. [3], 5, 254—256).—Neither the crys- 
talline nor the honey-like commercial variety of monocalcium phos- 
phate corresponds with the formula CaH,(PO,)., owing to the 
free sulphuric acid in the crude liquor acting on the phosphate 
during evaporation. By leaving tricalcium phosphate in contact with 
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a solution of the honey-like commercial variety for some time, a solu- 
tion is obtained which, on gentle evaporation, yields crystals of pure 
monocalcium phosphate. T. G. N. 


Action of Acetates on Monocalcium Phosphate. By H. 
Causse (Bull. Soc. Chim. [3], 5, 298).—If monocalcium phosphate (50 
grams) is dissolved in water, and glacial acetic acid (25 grams) added 
to the filtered solution, the subsequent addition of a few c.c. of an 
alkali acetate solution causes a turbidity, and the deposition after 
some days of rhomboidal scales of dicalcium phosphate of the formula 
CaHPO, + 2H,0. Similar crystals are obtained when cold saturated 
solutions of sodium phosphate (1500 c.c.) and calcinm chloride (400 
c.c.) are mixed with fuming hydrochloric acid (100 c.c.), and a few 
drops of potassium acetate solution added to the mixture. 

T. G.N. 


Thallium Compounds. By C. Leprerre and M. Lacnaup (Compt. 
rend., 113, 196—198).—A boiling solution of 112 grams of potassium 
hydroxide per litre can dissolve about 3°5 grams of thallium chromate, 
which separates on cooling in hexagonal prisms, terminated by hexa- 

onal pyramids. These crystals belong to the rhombic system, so 
that thallium chromate is isomorphous with potassium sulphate. 
No basic thallium chromates are obtained similar to those formed by 
lead chromate. 

When thallium chromate is projected into fused potassium hydroxide, 
soluble potassium chromite, Cr,0;,3K,0, and insoluble thallic oxide 
are formed. The latter remains in the form of hexagonal plates when 
the product is treated with water; sp. gr. = 5°56. Itis insoluble in 
water, and dissolves with difficulty in sulphuric acid but more readily 
in hydrochloric acid. 

If thallium chromate is fused for a long time with potassium 
nitrate, a small quantity of thallic oxide is formed, but the greater 
part of the chromate remains unaltered. If a mixture of thallium and 
potassium chromates is fused with the potassium nitrate, a crystallised 
double chromate, KT1CrQ,, is obtained. Lead chromate does not com- 
bine with thallium chromate. 

When freshly prepared thallous chloride is treated with a highly 
concentrated solution of 20 parts of chromic acid, crystals of thallium 
chlorochromate, T1CrO;Cl, separate. They are small prisms with a 
square base, and are decomposed by water with formation of thallous 
chloride and chromic acid. C. H. B. 


Copper Hydrides. By A. Lepuc (Compt. rend., 113, 71—72).— 
On passing a stream of hydrogen for about two hours over a quantity 
of copper, contained in a combustion tube, heated to cherry-redness 
at the middle and to 300° at the ends, a solid of a hyacinth-red colour 
was formed at those parts which had reached, but not exceeded, 
dull redness, and when these parts were subsequently heated to bright 
redness in a stream of carbonic anhydride, the escaping gas was found 
to contain hydrogen, together with a little carbon monoxide. The 
substance is believed to be a new hydride of copper. Jn. W. 
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Action of Water on Basic Copper Salts. By G. Rousssav and 
G. Tire (Compt. rend., 113, 191—193).—Basic cupric nitrate, when 
heated with water in sealed tubes at 160° for 20 hours, is completely 
converted into black, amorphous cupric oxide, the water becoming 
strongly acid. The basic nitrate in the dry, solid state only decom- 
poses at about 400°, and Rousseau has shown that it can be formed by 
heating concentrated solutions of cupric nitrate with marble bet ween 
180° and 330°. 

Basic cupric sulphate is not decomposed by water below 220°, and 
decomposition is only complete after heating for 150 hours at 
240—250°. As a rule, the cupric oxide is pseudomorphous after the 
basic sulphate, but somctimes it forms opaque, elongated prisms. 

Atacamite is not affected by water at 200°; between 200° and 210° 
it darkens slightly, but at 240° the decomposition is almost complete 
after 24 hours. At this temperature, however, the oxychloride itself 
dissociates into the oxide and the chloride, so that the water plays no 
part except forming a solvent for the chloride. 

Basic cupric phosphate is not affected by water at 275°, even after 
three days. 

The decompositions are in accordance with thermochemical data, 
the reaction being determined at a moderately high temperature by 
the increase in the heat of solution of the liberated acid. The progress 
of the decompositions resembles the saponification of ethereal salts, as 
already observed by Saint Gilles in the case of ferric 1 

. H. B. 

Copper Phosphates. By J. Sremscunewer (Chem. Centr., 1891, 
ii, 51—52; Dissertation, Halle, 1890).—The author has obtained the 
following copper phosphates by the action of disodium hydrogen phos- 
phate on copper sulphate :— 

a. By employing an excess of copper sulphate, a double salt of 
the formula 3Cu;P,0,,NaH,PQ, is formed; if the copper sulphate 
be present in very large excess, Rammelsberg’s normal phosphate, 
Cu;P,0,, is formed. Both these salts, if subjected to protracted 
washing under pressure, are converted into the compound 4Cu0O,P,0,, 
already described by Debray, Sarrazin, and Friedel. Sodium acetate 
precipitates the double salt 3Cu;P,0,,NaC,H;O, from the filtrate. 

b. By employing an excess of sodium phosphate, two double salts 
are formed, namely, 2Cu;P,0,,Na,HPO, and 3Cu;P,0,,Na,H PO,; the 
former is formed first and is converted into the latter by continued 
washing. 

By the action of disodium hydrogen phosphate on cupric chloride, 
the following phosphates are formed :— 

a. When an excess of cupric chloride is employed, the double 
salt 3Cu;P,0,,2NaCl is principally formed, although sometimes it is 
mixed with the phosphate, 4CuO, P,O,, and the oxychloride, CuO0,CuCl,; 
in one case the salt had the formula 5Cu;P,0,,3NaCl. 

b. If an excess of the sodium phosphate is employed, the same 
phosphate, 3Cu;P,03,2NaCl, is formed as in the case of employing an 
excess of cupric chloride. 

By the action of the sodium phosphate on cupric nitrate, the follow- 


ing phosphates are obtained :— gee 
c 
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a. By employing a slight excess of the cupric nitrate, the double 
salt Cu;P,0;,NaH,PO, is formed, whilst if the cupric nitrate is 
present in very large excess, the normal phosphate, Cu;P,0,, together 
with a small quantity of basic cupric nitrate 1s obtained. 

b. If the sodium phosphate is employed in excess, a double salt 
of the formula 18Cu0,3Na,0,8P.0;, or 6Cu;P,0, + 3Na,0,P,0,, is 
formed, which is decomposed by washing. 

The basic phosphate, 4CuO0,P,0,;, with 1 mol. H,O, is obtained by 
washing the normal phosphate, Cu;P,0,, and corresponds with the 
mineral libethenite. If boiled with silver nitrate, it remains unchanged, 
whilst the normal cupric phosphate is quantitatively converted into 
cupric nitrate under similar conditions. With ammonia or ammonium 
carbonate, the basic phosphate dissolves very slowly, whilst cupric 
phosphate is readily dissolved by these reagents. Barium hydroxide 
decomposes the normal phosphate, but does not react with the basic 
phosphate. Potassium iodide reacts with the normal phosphate but 
not with the basic phosphate. Sodium thiosulphate dissolves the 
normal phosphate at ordinary temperatures, but the basic phosphate 
is only dissolved at a boiling heat. 

If copper carbonate is warmed at 70° with phosphoric acid, the 
salt 3Cu0,P,0, + 3H,O is obtained, whilst if the carbonate is 
neutralised with phosphoric acid, an acid salt, CuO,P,O;, is found in 
the filtrate. Whilst the phosphates of copper show, generally, a great 
similarity to the copper arsenates (this vol., p. 644), the phosphates 
corresponding with the arsenates 8CuO0,3As,0; and 5CuO,2As,0; 
have not been prepared, and only the normal copper phosphate and 
double salts are obtained. On the other hand, whilst the normal 
phosphate is readily prepared by employing an excess of the reacting 
copper salt, the normal arsenate was obtained with difficulty. 

J. W. L. 

Erbium and Didymium. By G. Kriiss (Annalen, 265, 1—27). 
—It has been shown by Marignac, Soret, Nilson, Cleve, and Brauner 
that erbium earth, which, about 15 years ago, was considered to be 
the oxide of the element erbium, consists of at least seven different 
substances, namely, of scandium, ytterbium, thulium, erbium, terbium, 
the ytterite earth, and those earths denoted with X by Soret. The 
more recent researches of Lecoq de Boisbaudran have afforded 
evidence which proves that Soret’s X-earth, or Cleve’s holmium, 
consists of at least two elements, whilst Crookes’ investigations have 
shown that the ytterite earth is composed of more than one oxide. 
The substance previously known as didymium has also been found to 
be a compound and to consist of samarium and the real didymium ; 
according to Auer von Welsbach, the last-named substance consists 
of at least two “‘ elements,” neo- and praseo-didymium, both of which 
are probably compounds, as has been shown by Kriiss and Nilson. 

The author has made a number of experiments, with the object of 
isolating some of the constituents of the erbium and didymium groups, 
employing the best known methods; although it is possible in this 
way to obtain preparations in the spectra of which the relative inten- 
sities of the absorption lines are quite different from those usually 
observed, absolutely pure substances, whose molecular weights remain 
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constant on further treatment, could not be obtained. Several new 
methods of separation have, therefore, been studied, and the older 
processes have also been subjected to a more rigorous examination ; 
the results are given below. 

The separation of the erbium and didymium earths can be partially 
effected by fractional crystallisation with potassiam hydrogen sulph- 
ate; although in this way the didymium is accumulated in the first, 
and the erbium earths in the last, fractions, a complete isolation of 
the former was found to be impossible. Experiments were then 
made to try and separate the didymium by fractional precipitation 
with ammonia; for this purpose, a large quantity (rather more than 
1 kilo.) of the mixed oxides obtained from gadolinite from Hitteré 
and Ytterby, was first freed from iron and some cerium, and then a 
neutral solution of the nitrates submitted to a systematic fractional 
precipitation with dilute ammonia. The spectrum of a concentrated 
solution of the nitrate of the didymium oxide obtained in this manner 
from the last fractions showed no erbium bands, and the nitric acid 
solution of the first fractions was quite free from didymium. The 
earths were, however, in both cases, mixed with colourless oxides, the 
didymium being probably accompanied by lanthanum, samarium, 
yttrium, and terbium, and the erbium by holmium, thulium, scandium, 
ytterbium, and cerium, assuming that all these substances were 
present in the original material. In order to prepare pure didymium 
oxide from the impure compound obtained as just described, it is first 
converted into the nitrate, the solution mixed with a large excess of 
soda, and then treated with chlorine, when the hydroxides of didymium, 
lanthanum, and of the colourless earths pass into solution, whilst the 
undissolved cerium hydroxide retains only a small quantity of didym- 
ium ; the filtrate is then freed from chlorine, the earths precipitated 
with ammonia, and converted into nitrates. The almost neutral 
solution is now treated with potassium sulphate; the crystalline pre- 
cipitate contains, besides didymium, some samarium and perhaps 
scandium and lanthanum, whilst yttrium and traces of samarium, 
erbium, terbium, and ytterbium, if present, pass into the filtrate; in 
the actual experiment, the filtrate seemed to contain principally 
yttrium and a small quantity of terbium. After repeating the treat- 
ment with potassium sulphate, the didymium potassium sulphate is 
precipitated with ammonia, the washed precipitate dissolved in sulph- 
uric acid, and the anhydrous sulphate dissolved in ice-cold water; on 
gradually heating this solution, no separation of lanthanum sulphate 
occurred, so that the preparation evidently consisted of pure didymium 
sulphate. The atomic weight of the didymium present in this salt 
was found to be R' = 145; its isolation from gadolinite in the 
manner described is a comparatively simple matter. 

When a neutral solution of the chlorides of erbium, ytterbium, and 
yttrium in 50 per cent. alcohol is mixed with excess of a solution of 
aniline in the same solvent at 0°, no precipitation occurs; when, how- 
ever, the mixture is kept for some time until it attains the ordinary 
temperature, a precipitate is gradually formed. In this way the 
various components of the solution can be partially separated from 
one another, as is shown by the fact that when a solution of a mixed 
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oxide, R™ = 161°81, is subjected to this treatment, a precipitate, R'™ = 
168°75, and a filtrate containing an oxide, R™' = 158°38, are ob- 
tained. 

When a neutral solution of the mixed gadolinite earths is treated 
with a concentrated solution of ammonium carbonate, kept for 24 
hours, filtered, and the residue washed with ammonium carbonate, 
the precipitated basic didymium carbonate is almost free from erbium 
earths; on passing a stream of air through the filtrate, basic carbon- 
ates of the erbium earths, containing only a small quantity of di- 
dymium, are precipitated. 

A partial separation of the didymium and ytterite earths can be 
effected by treating a solution of the mixed nitrates with a concen- 
trated solution of potassium oxalate, digesting for 24 hours, and then 
filtering ; the residue shows only slight indications of erbium lines on 
spectroscopic examination, and consists principally of didymium and 
holmium, whilst the filtrate is almost free from didymium, but con- 
tains considerable quantities of erbium and yttrium or scandium. 
When this filtrate is evaporated to dryness, ignited, and the residue 
extracted with water, a solution of scandium, containing only a little 
erbium, and probably also traces of didymium, is obtained. 

By fractionally precipitating with alcohol, a neutral solution of the 
nitrate of the didymium (R"! = 144—145), obtained as described 
above, a nitrate of a colourless earth, which is insoluble in alcohol, is 
precipitated; atomic weight determinations made with a carefully 
purified sample of this earth gave R'' = 111°6 as the average of 
three experiments, and this value underwent no appreciable change 
on continuing the fractional precipitation with alcohol. 

F. 8S. K. 


Melting Point and Crystalline Form of Aluminium Chloride. 
By K. Secserr and W. Poxtarp (Ber., 24, 2575—2578).—The 
aluminium chloride was prepared by heating aluminium foil in a 
current of dry hydrogen chloride, and was quite white. The resub- 
limed product melts at 193—194°, but sublimes and seems to boil at 
175—179°. When heated in a closed tube at 200°, it is obtained, on 
cooling, in colourless, lustrous, six-sided tablets, which adhere to the 
walls of the tube. These crystals are mostly composed of three 
individuals twinned together, and show rhombic symmetry. The 
positions of extinction are 120° from one another. The apparent 
angle of the optic axis in air is about 12°. The crystals are optically 
negative. E. C. R. 


Action of Nitric Acid on Iron. By H. Gautizr and G. Cuaxrry 
(Compt. rend., 112, 1451—1453).—At the ordinary temperature, per- 
fectly clean iron placed in nitric acid of specific gravity greater than 
1:21 does not give any disengagement of gas; it is, however, slowly 
attacked, with formation of iron nitrate, traces of ammonia, and nitro- 
gen peroxide, which remain in solution. The nitric acid which has 
been in contact with iron for some time gives a precipitate on neutral- 
isation with potash. The following table shows the effect of acid of 
different concentrations on the weight of a piece of iron at the ordi- 
nary temperature :— 
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1:28; 1°34; 1°38; 1°48; 1°53 


Acid of specific gravity. ......... 

Percentage loss of ()) — “_ 082: O75: 0:29: 0°34: 5: 
weight for 24 (2) oe 6a ’ ‘ 9; O54; 5°60 
hours during days.... 0°59; 0°45; 0:25; 0°33; 5°75 


The E.M.F. of an iron | platinum | nitric acid cell diminishes rapidly 
as the strength of the acid increases from asp. gr. below 1'21 to higher 
densities. In the latter case, it is about 0°15 volt, and corresponds with 
solution of the iron, for, with circuits of different resistances, different 
intensities are obtained. By raising the temperature, the limit of 
specific gravity of the acid giving disengagement of gas and rapid 
attack is raised. At 60° it is only with concentrations above 1°38 
that no disengagement of gas occurs. The limit is also raised by the 
presence of oxide on the surface of the iron; this is due to local heat- 
ing caused by the solution of the oxide. If the iron be agitated in 
the acid until perfectly clean, it then behaves exactly as if the surface 
had not been coated with oxide. The same effect is produced if the 
oxide be electrolytically reduced. 

The passive state of iron cannot be due to the production of a film 
of gas or of oxide upon the surface of the iron, but is probably pro- 
duced by fuming nitric acid, owing to the modification which the 
latter causes in the oxide of iron, by which the oxide is rendered 
insoluble in the acid. 

This modification probably consists in a dehydration, for if rusty 
iron be heated for some time at 140°, the acid of ordinary concentra- 
tion no longer dissolves it with evolution of gas. 

Nitric acid, whatever its concentration may be, attacks iron. The 
attack may be rapid and accompanied by evolution of gas, or, as is the 
case in the so-called passive state of iron, it may be slow and without 
disengagement of gas. W. T. 


A Volatile Compound of Iron and Carbonic Oxide. Nickel- 
carbon-oxide. By BrrtureLot (Compt. rend., 112, 1343—1349). 
—Finely-divided iron is obtained by reducing carefully washed and 
dried, precipitated ferric oxide in hydrogen at the lowest possible 
temperature, or by heating ferrous oxalate and completing its reduc- 
tion in hydrogen. 

The reduced iron is treated with carbonic oxide at about 45°, 
when the gas becomes charged with a volatile iron compound. The 
charged gas is washed and burnt at the drawn-out extremity of a 
glass tube; the flame is whiter and brighter than that of carbonic 
oxide alone, and gives a characteristic spectrum. When a porcelain 
dish is held in the flame, a film is deposited, which dissolves in 
hydrochloric acid, yielding a solution which gives the ordinary iron 
reactions. The gas, when passed through a narrow glass tube heated 
to redness, deposits a metallic substance, consisting of iron with a 
little carbon. The charged gas, when treated with strong hydro- 
chloric acid, yields iron chloride, and when confined in a flask partly 
filled with aérated water, a slow oxidation takes place, ferric oxide 
separating at the end of several days. The proportion of iron-carb- 


1428 ABSTRACTS OF CHEMICAL PAPERS. 


owyl formed is very small, and the author did not succeed in isolating 
it (compare Mond and Quincke, Trans., 1891, 59, 604). 

Nickel-carbon-oxide (Mond, Langer, and Quincke, Trans., 1890, 57, 
749).—The liquid substance possesses a high vapour tension at ordi- 
nary temperatures; about a quarter.of an atmosphere at 16°. It has 
no sensible dissociation tension at 16°, and a gaseous mixture of 
nitrogen and the vapour, containing 26 per cent. of the latter, has been 
kept over mercury for a month at about this temperature without 
any indication of change. The liquid may be kept unaltered under 
water, provided the vessel be completely filled with water free from 
air, and hermetically closed. The detonation observed by Mond, 
on rapidly heating the vapour, is not violent as compared with that 
of the nitro-compounds; the products of decomposition include a 
certain proportion of carbonic anhydride and carbon, as well as of 
carbonic oxide and nickel. It is this production of carbonic anhydride 
which determines the decomposition; a simple resolution of the 
nickel-carbon-oxide into nickel and carbonic oxide would be inex- 
plicable in view of the formation of this substance at 30° by direct 
synthesis. The decomposition of carbonic oxide into carbonic 
anhydride and amorphous carbon gives for 12 grams of carbon 
+38°8 cal. If the heat of formation of Ni(CO), be less than 77°6 cal. 
by the direct union of nickel and carbonic oxide, explosion could 
occur by intramolecular combustion; according to the author, if 
exploded by the shock of an energetic detonator, such as mercury 
fulminate, the decomposition would occur solely in accordance with 
the equation NiC,O, = Ni + 2CO, + 2C. With a slower reaction, 
effected at a lower temperature, more or less nickel-carbon-oxide may 
be simultaneously decomposed into nickel and carbonic oxide, the 
heat required being supplied by the portion undergoing intramole- 
cular combustion. 

A mixture of the vapour with oxygen or air burns or explodes on 
contact wita a very hot substance, according to the relative propor- 
tions of the vapour and oxygen present. The explosion of a mixture 
of dry nickel-carbon-oxide with oxygen may be brought about by 
simple energetic agitation over mercury. The same gaseous mixture 
in presence of a little water oxidises slowly, with formation of a 
greenish, gelatinous precipitate. This compound contains nickel, 
oxygen, water, and some combined carbon; it blackens from separa- 
tion of carbon on heating. Simultaneously with the production of 
this complex oxide in the cold, carbonic oxide is regenerated. The 
dry mixture undergoes a similar decomposition, but the oxide formed 
is yellowish-brown ; in time it blackens by further decomposition. 

Liquid nickel-carbon-oxide kept under water without exclusion 
of air decomposes in a similar manner, but more slowly. Nickel- 
carbon-oxide thus behaves in a manner analogous to the organo- 
metallic radicles and the metallic derivatives of acetylene. 

In contact with concentrated sulphuric acid, dry nickel-carbon- 
oxide detonates after a few moments. A mixture of the vapour 
with nitrogen reacts quietly with the same acid, producing nickel 
sulphate and 4 vols. of carbonic oxide, the acid undergoing reduction. 
Concentrated potash seems to have no action. Pure ammonia gas 
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does not act on nickel-carbon-oxide, at least immediately, but if 
oxygen be gradually added to the mixture, a whitish complex sub- 
stance, blackening when heated, is deposited. 

Hydrogen sulphide rapidly precipitates a black sulphide from the 
vapour in the cold; hydrogen phosphide similarly causes the deposi- 
tion of a black, shining compound? 

Nitric oxide, passed into liquid nickel-carbon-oxide, or mixed with 
its vapour volatilised in nitrogen, produces blue fumes, slowly depo- 
sited. The addition of a further quantity of nitric oxide, even when 
its initial volame was four times that of the gaseous nickel-carbon- 
oxide, reproduces these fumes. The inference is drawn that the 
vapour of another nickel compound is present as well as the nickel- 
carbon-oxide, and forms a blue compound immediately with nitric 
oxide, which is present in excess. If a few bubbles of oxygen be intro- 
duced in place of the second quantity of nitric oxide, a blue compound, 
different from the one noticed above, is formed. 

The author calls attention to the part probably played by the com- 
pound of iron and carbonic oxide in metallurgical processes, such as 
Siemens’ and the cementation processes, and to the possible explana- 
tion afforded of the precipitation of carbon from carbonic oxide by 
iron, observed by Gruner, and of Cailletet’s observations of the 


formation of gaseous bubbles in the interior of softened iron. 
W. T. 


Volatilisation of Nickel and Iron in presence of Carbonic 
Oxide. By J. Garnier (Oompt. rend., 113, 189—191).—Some time 
ago the author observed the luminosity of the flame of carbonic oxide 
formed in the manufacture of iron and steel, and the se tion of 
nickel and nickel oxide in the flues of a furnace in which ferro- 
nickel was heated. He considers that these phenomena were due to 
the formation of the volatile compounds of iron and nickel with 
carbonic oxide. C. H. B. 


Volatility of Nickel in presence of Hydrogen Chloride. By 
P. Scuiirzensercer (Compt. rend., 113, 177—179).—When dry 
hydrogen is passed over anhydrous nickel chloride heated to dull 
redness, and the tube through which the gas escapes is heated to 
dull redness at any point, a white deposit of nickel chloride takes 
place at that point. The volatile substance is not removed by passage 
of the gas through glass wool and along a considerable length of 
tube at the ordinary temperature. Similar results are obtained when 
hydrogen chloride is passed over finely-divided nickel, and it is evi- 
dent that a gaseous compound containing nickel is formed, This 
gas has most probably the composition NiClH, and reacts with 
hydrogen chloride when heated, in accordance with the equation 
NiHCl + HCl = NiCl, + Hh. C. H. B. 


Cobalt Dioxide. By G. Vorrmann (Ber., 24, 2744—2749).— 
Pure cobalt sulphate is dissolved in water and treated with deci- 
normal iodine solution and pure soda, at a temperature of 50—60°, 
the liquid is filtered, the filtrate acidified, and the excess of iodine 
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determined in the usual manner. As the result of 25 experiments, 
the composition of the precipitate is found to vary from Co,O\6.65 to 
CowO-2. It doubtless consists chiefly of cobalt dioxide, which is, 
however, very unstable. Its formation appears to be dependent on a 
variety of conditions. Cobalt dioxide has a greenish-black colour, 
and decomposes at 100°. ‘The oxfdation of the cobalt is not facili- 
tated by the employment of a more concentrated iodine solution, or 
by the presence of aluminium, iron, zinc, or magnesium salts. It 
appears probable that the compound formed by the action of ar- 
gentic oxide on cobaltous oxide is not represented by the formula 
Ag,0,Co,0s, as stated by H. Rose, but that it is a mixture of finely 
divided silver and cobalt dioxide, or the corresponding hydroxide. 
J. B. T. 


Action of Heat on Solutions of Chromic Salts. Green Salts 
of Chromium. By A. Recoura (Compt. rend., 112, 1439—1442).— 
The author proves, by thermochemical methods, that the green solu- 
tions obtained by heating solutions of the normal violet chromic salts 
contain free acid and a soluble basic salt, and further, that such solu- 
tions contain a particular variety of chromic oxide. 

A solution of a chromic salt, such as the sulphate or chloride, 
when heated on a water-bath at 100°, emits acid vapours, whereas the 
solid salt at the same temperature is not decomposed. The amount of 
free acid present in the green solution of the sulphate was determined 
by adding a definite quantity of soda solution, and measuring the 
heat disengaged; so long as this equalled the heat of neutralisation 
of free sulphuric acid, there was at least the amount of free acid 
present equivalent to the soda used. A control to the final resalt was 
obtained by adding an equivalent amount of sulphuric acid after 
the addition of the soda; if no excess of soda were added in the first 
place, there was merely a slight absorption of heat, due to the action 
of the acid on the sodium sulphate previously formed. 

A large number of experiments, conducted at different degrees of 
dilution, gave the formula of the soluble basic sulphate as 2Cr,03,5S0Q,. 
This salt contains a modified oxide, which cannot exist in the free 
state ; the oxide precipitated from the green solution by alkalis forms, 
on redissolving, a new basic salt, Cr,O;,2SQ,. Ww. me 


New Process for the Manufacture of Chromates. By J. 
Massienon and E, Varet (Bull. Soc. Chim. [3], 5, 371—376).—The 
author describes the following process, which is based on the fact 
that when chromium oxide is heated with a mixture of calcium 
chloride and oxide, a chromite is formed, which absorbs oxygen 
from the air to yield a calcium chromate. The finely powdered 
mineral is mixed with a paste composed of lime, calcium carbonate, 
and a concentrated solution of calcium chloride in such proportion 
that the lime and calcium carbonate are slightly in excess of the 
amount necessary to combine with the chromium oxide present, 
whilst the calcium chloride is about one-third of the total lime used. 
The mixture, on exposure to air, hardens, and is moulded into 
bricks, which are dried and subsequently roasted at a temperature 
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sufficient to convert the calcium carbonate into lime. The bricks 
are exposed to the action of the air for about a month, then lixivi- 
ated with hot water to remove the calcium chloride, and the residue 
containing the calcium chromate is treated with alkali carbonate or 
sulphuric acid in the usual way, according as an alkali chromate or 
chromic acid is required. T. G. N. 


Reaction of Chromic Acid with Barium Hydroxide in 
presence of Oxygen. By E. Pécuarp (Compt. rend., 113, 39—41),— 
When a dilute aqueous solution of chromic acid (8 grams per litre) 
is treated at a low temperature with excess of oxygen dissolved in 
water, and barium hydroxide is added in slight excess, a precipitate, 
at first yellowish, but afterwards darker, is thrown down, and oxygen 
begins to be evolved; if the whole is then poured rapidly into a 
large excess of water, the precipitate may be collected and dried in a 
vacuum over sulphuric acid. 

The substance thus obtained explodes with a sharp report when 
heated in a test-tube, leaving a residue which appears to consist of 
barium chromate mixed with a little barium oxide. With dilute 
sulphuric acid, it gives a fine blue colour, which, however, soon dis- 
appears, with evolution of oxygen. Its composition is represented 
approximately by the formula BaCrO;. Jn. W. 


Zirconates of the Alkalis. By L. Ouvrarp (Compt. rend., 112, 
1444—1446).—Zirconium oxide, when fused with lithium carbonate, 
rapidly decomposes it with liberation of carbonic anhydride ; after six 
or eight hours fusion over a Bunsen flame, a mass is obtained which, 
on treatment with boiling water slightly acidified with acetic acid, 
yields a crystalline powder consisting of zirconium oxide free from 
lithium. Finely pulverised zircon yields the same result. On substi- 
tuting lithium chloride for the carbonate, and cooling the fused mass 
slowly, flat prisms, with longitudinal extinction, often corroded, are 
obtained on treating it with water. These crystals are readily 
attacked by acids, and consist of Li,ZrQ;. 

Crystallised zirconium oxide only is obtained by fusion of the 
oxide with potassium carbonate. Finely-powdered zircon heated 
with potassium carbonate to bright redness for 15 minutes yields 
well developed, tabular crystals of the silicozirconate K,SiZrO,. 
These are prisms having longitudinal extinction, and are attacked 
by hydrofluoric acid and by ammonium bydrogen sulphate. If the 
reaction is prolonged for an hour and a-half at the same temperature, 
crystallised zirconium oxide alone is obtained. Here zircon silicate 
behaves like a true acid. A further example will be given among 
the alkaline earthy combinations to be described. Sodium carbonate 
yields no compounds. W. T. 


Zirconates of the Alkaline Earths. By L. Ouvrarp (Compt. 
rend., 113, 80—82)—When zirconium oxide is fused with calcium 
chloride at a red heat for 20 or 30 hours, it becomes crystalline; and 
on extracting the melt with water, optically active, striated crystals 
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of calcium zirconate, CaZrQ,, insoluble in acids, and isomorphous 
with calcium stannate and titanate (peroffskite), are left behind. 

Strontium and barium zirconates are prepared in a similar 
manner. 

If finely-powdered zircon is substituted for the oxide, and the 
temperature is raised to a white heat, clean rhombic crystals of 
calcium silicozirconate, CaSiZrO;, are obtained, isomorphous with 
artificial sphene and calcium silicostannate. Jn. W. 


Antimony Pentasulphide. By T. Witm (Zeit. anal. Chem., 30, 
428—446).—Preparations passing under the name of “Golden 
Sulphide of Antimony (Goldschwefel),” and having a composition 
agreeing with the formula Sb,S;, but from different makers, give 
very varying results when used in the vulcanisation of caoutchouc. 
In the course of a study of two such samples, the author has pre- 
pared the so-called antimony pentasulphide of the text-books by the 
following methods:—(1) By mixing a solution of sodium thio- 
antimonate (Schlippe’s salt) with a slight excess of dilute sulphuric 
acid; (2) by precipitating with hydrogen sulphide a clear solution 
of potassium antimonate under various conditions, (a) alone, (6) after 
addition of tartaric acid, (c) of both tartaric acid and a small quan- 
tity of hydrochloric acid, (d) of tartaric acid and a large quantity of 
hydrochloric acid; in case c the precipitation was performed in two 
fractions; (3) by passing hydrogen sulphide through an aqueous 
solation of commercial antimony trichloride, which had first been 
saturated with chlorine, then warmed on the water-bath until the odour 
of chlorine had disappeared, and mixed with tartaric acid; (4) by 
the action of hydrogen sulphide on a solution (mixed with tartaric 
acid) of commercial antimony pentachloride. Preparation 1 when 
dry formed dense, hard, brittle, dark-brown grains; those thrown 
down by hydrogen sulphide were loose, bulky, soft, orange-yellow 
masses. The composition of these preparations and their behaviour 
when treated with carbon bisulphide are shown in the following 
table. Preparation 1 had been dried in the desiccator ; the others by 
heat :— 


Preparation. products. 


95, | 26 Ist | 2c, and | 94, | 3.| 4] A. B. 


1. | 3s. fraction. | fraction. 
Sa : —— 
Total sulphur. . .. |40°7/38 -1'g9 ‘O|} + 39°8 37°1 (39°441°3|38°6] 41°9 | 40°4 
Sulphur extracted | 
by OSg....000 7°9)13°911°7| 12°2 | 8s | 8°4 6°4)13°8} 13-3 8-9 
Difference ....... |82°8|24°227°3| 27°6 | 28°9 (S2 "0\34 °4/24°8] 28°6 | 31°5 


Since Sb,S, contains 39°58 and Sb,S; 28°23 per cent. of sulphur, it 
will be seen that the composition of the original preparation varied 
somewhat considerably from that of the pentasulphide, whilst that of 
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the residue varied still more widely, the sulphur extracted being in 
three cases more than would agree with the original existence of a 
mixture of the composition Sb.8,; + S,. Preparation A invariabl 
gave good results in vulcanising; B, on the contrary, bad results; 
the technical method of judging of the value of a preparation from an 
estimation of the sulphur which it gives up to carbon bisulphide 
seems therefore. by no means trustworthy. 

A property of the pentasulphide hitherto unnoticed is its volatility 
and oxidation even at 100°. Preparation 1, which, after drying in the 
desiccator, gave up no antimony to tartaric acid, lost weight con- 
siderably during 15 hours at 120°, continued thereafter to lose at 
100—110°, and subsequently gave up antimony to tartaric acid. 

To ascertain the influence which the above facts would have on 
Bunsen’s method of separating arsenic and antimony by precipitating 
the latter as pentasulphide from the oxidised solution, washing with 
water, alcohol, carbon bisulphide, and again alcohol, drying at 110°, 
and weighing as pentasulphide, a preparation was made according to 
Bunsen’s instructions, with the exception that tartaric acid was added 
to dissolve a white precipitate which separated whilst passing 
chlorine. During the washing with water, much of it assumed a 
colloidal form, and refused to subside. After washing with water 
and alcohol only, it was divided into two portions, one of which was 
without drying treated with carbon bisulphide. It gave up a con- 
siderable quantity of pure sulphur. After drying over sulphuric 
acid in the cold, it contained 39°96 per cent. of sulphur, of which 
3°59 per cent. was soluble in carbon bisulphide. Preparations by 
method 1 likewise gave up sulphur to carbon bisulphide before 
drying. It appears, therefore, that accurate results cannot be 
obtained by Bunsen’s process. M. J. S. 


Action of Phosphorus Pentafluoride on Heated Spongy 
Platinum. By H. Moissan (Bull. Soc. Chim. [3], 5, 454—456; 
compare Abstr., 1886, 592).—When phosphorus pentafluoride acts 
on pure platinum sponge at a temperature slightly above dull redness, 
a volatile, crystalline compound condenses in the cooler portion of the 
tube; this has the formula PF;,PtF,, analogous to the compound 
PCl;,PtCl, discovered by Schiitzenberger. T. G. N. 


Osmium: Osmiamic Acid and Osmiamates. By A. Joty 
(Compt. rend., 112, 1442—1444).—Preparation of Potassiwm Osmi- 
amate.—100 parts of osmium tetroxide is dissolved in 100 parts of 
potash with 50 parts of water; the solution is kept at about 40° and 
40 c.c. of ammonia solution added. In a short time, the brown liquid 
is decolorised, and a clear, yellow, crystalline precipitate of potassium 
osmiamate is deposited ; it recrystallises from its solution in boiling 
water in fine, quadratic octahedra. 

The reaction is not accompanied by any escape of gas. Taking the 
atomic weight of osmium as 190, the formula KNOsO, agrees better 
with the results obtained by Fritzsche and Struve (Bull. Acad. St. 
Pétersbourg, 6, 81) than that proposed by them, K,N,0s,0;; this is 
supported by the author’s determinations of potassium and nitrogen, 
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and by the non-formation of a gas, OsO, + KOH + NH; = 
KNOsO, + 2H,0. 

Heated in a vacuum above 200’, potassium osmiamate is rapidly 
decomposed with evolution of nitrogen. At 440°, nearly the whole of 
the nitrogen is eliminated. The solid products of the decomposition 
differ according to the temperature employed; at 350°, potassium 
osmite and osmium dioxide remain; at 440°, an indigo-blue, crystal- 
line substance is formed; it is insoluble in water, and is scarcely 
attacked by concentrated hydrochloric acid ; its composition is repre- 
sented by the formula KOsO;. This salt would correspond with an 
acid HOsO, and an oxide Os,0,;; the study of these compounds will 
be followed up in view of the known existence of a ruthenium oxide 
Ru,O;. Osmiamie acid, OsNO,,OH, may be viewed as a first 
anhydride of OsNO(OH),, the hypothetical analogue of the nitroso- 
compounds of ruthenium, RuNOCI,; and RuNO(OH)s, previously 
described. W. T. 


Mineralogical Chemistry. 


Native Iron of Terrestrial Origin from Berezowsk. By 
Dauprfe and S. Meunier (Compt. rend., 113, 172—177).—Two spe- 
cimens, weighing respectively 11°5 and 72°0 grams, were found in the 
auriferous deposits at Berezowsk, in the Ural, near Ekaterinbourg. 
They have evidently been subjected to great pressure and a contort- 
ing shearing stress. The metal is very magnetic, but shows no 
polarity; sp. gr. at 17° = 7°59. A cut and polished surface has the 
appearance of iron, and when treated with acid is attacked uniformly. 
It dissolves completely in concentrated hydrochloric acid; nickel is 
absent, but platinum is present in small quantity, seemingly about 
Ol per cent. Platiniferous iron obtained by the simultaneous reduc- 
tion of ferrous chloride and platinic chloride in a current of hydrogen 
is likewise completely soluble in hydrochloric acid. 

The minerals associated with the native iron are quartz, mica, 
peridote, pyroxene, serpentine, triclinic felspars, magnetite, and 
chromite. The platiniferous iron of Nichne-Tagilsk is also asso- 
ciated with peridotic rocks and with chromite, and the same is true 
of the nickeliferous iron from New Zealand and Piémont. 

The compact character of this native iron indicates that it has not 
been reduced from the oxide by the action of reducing gases, and it 
seems most probable that it comes from infra-granitic depths where 
there is a deficiency of oxygen. C. H. B. 


Formation of Natural Sulphides. By E. Cuvarp (Compt. rend., 
113, 194—196).—Bronze implements found in lake mud containing 
organic matter are often covered with a thin layer of a pale-yellow 
colour, and with a metallic lustre. This layer is easily detached and is 
triable, yielding a greenish powder without metallic lustre. One speci- 
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men had the following composition: S, 27°09; Sn, 5°07; Fe, 31°05; 
Cu, 33°97; the remainder consisting of zinc and organic matter. It, 
therefore, agrees very closely with stanniferous copper pyrites, and is 
an example of a sulphide formed without the intervention of any 
mineral water. (Compare Daubrée, Compt. rend., 80, 461.) “ 
C. H. B. 
Iron Pyrites containing Nickel and Cobalt. By E. W. Nev- 
pert and F. Kouipeck (Jahrb. f. Min., 1891, ii, Ref. 292—293; from 
Jahrb. Berg. Hiitt. Sachsen, 1889, 106).—In the Himmelsfiirst mine, 
at Freiberg, in Saxony, iron pyrites occurs in copper pyrites in the 
form of reddish-yellow grains, having a sp. gr. of 485 to 4°95. 
Analysis gave results in accordance with the formula 48FeS, + 7NiS, 
+ 4Co8,. B. H. B. 


Eukairite, Umangite, and Luzonite from the Argentine. 
By F. Kiocxmayn (Zeit. Kryst. Min., 19, 265—275).—In a collection 
of Argentine minerals presented to the School of Mines at Clausthal, 
the author has found three rare minerals of great interest. 

1. Eukairite—This rare mineral, which in Europe is known only 
at one Swedish locality, gave on analysis results in accord with the 
formula AgCuSe. The mineral occurs in the province of La Rioja in 
veins in limestone. , 

2. Umangite-—Associated with eukairite, there occurs a mineral, 
thought to be peacock-copper ore, which proved on analysis to be a 
variety of copper selenide. The analytical results obtained were as 
follows :— 

Cu. Ag. Se. 
56°03 0°49 4144 


The formula, therefore, is Cu,;Se,. Among all the known minerals 
there is no analogous compound of copper and selenium. The new 
mineral occurs in finely granular masses, with a hardness of 3:0 and a 
sp. gr. of 5°62. The lustre is metallic, and the colour cherry-red to 
violet. 

3. Luzonite.—This mineral was discovered in 1874 by A. Weisbach. 
It exhibits the external characters of famatinite, and the chemical 
composition of enargite. Specimens of luzonite from a new locality, 
the Sierra de Famatina, gave on analysis results according well with 
those obtained by Winkler when analysing luzonite from Mancayan. 

B. H. B. 


Plumboferrite, a New Swedish Mineral. By L. J. Ice.srrém 
(Zeit. Kryst. Min., 19, 167—-170).—This mineral approaches most 
closely to franklinite and to Damour’s jacobsite. In plumboferrite, 
however, the base is lead oxide instead of zinc oxide, as in franklinite, 
or manganous oxide, as in jacobsite. Plumboferrite occurs in the 
Jakobsberg manganese mine at Nordmarken, in veins in the granular 
limestone. On analysis, the mineral gave results corresponding with 


the formula 2Fe,0, + PbFe,0,. B. H. B. 


Mineralogical Notes. Antlerite. By W.F. Hittesranp (Jahrb, 
f. Min., 1891, ii, Ref. 38—40; from Bull. U.S. Geol. Surv.,55, 48—55). 
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—The bulletin contains a number of interesting analyses of minerals, 
Analyses are given of samarskite, of a zircon mineral, probably a 
mixture of cyrtolite, limonite, and a phosphate, and of white bery]. 
A bright green mineral from the Antler mine, Arizona, gave on 
analysis— 
CuO. ZnO. ~*~ CaO. SO. H,0. Sp. gr. 
68°19 0°29 0°05 20°46 1111 3°93 


This composition corresponds with the formula 3CuSQ, + 7Cu(OH).. 
The author suggests for.this mineral the name of antlerite, if on 
further investigation it should prove to be a new species. 
B. H. B. 
Barytes from Rumelange. By G. Crsiro (Jahrb. f. Min., 1891, 
ii, Ref. 7—8; from Bull. Soc. géol. Belg., 14, 10).—In a large am- 
monite from the odlitic iron ore of Luxemburg, crystals of barytes 
occur between crystals of calcite. The barytes crystals exhibit the 
following forms: OP, coP, coPco, coP2, coPco, coP38, 4Pco, }Poo, 
1Poo, Poo, P,P. The face }Pco has not hitherto been observed. 
B. H. B. 
Minerals from Tarapaca. By H. Scuuuze (Jahrb. f. Min., 1891, 
ii, Ref. 21—22; from Verh. deutsch. wissen. Vereins zu Santiago, 2, 
49—60).—In the alum deposits of the province of Tarapaca, the 
author has found soda alum in large quantities, pickeringite in fibrous 
masses, and bloedite and tamarugite, two minerals hitherto unknown 
in the district. On analysis, the minerals gave the following 
results :— ' 


SO; Al,O;. MgO. CaO. CuO. CoO. Cl. Na,O. H,O. Total. 


I. 48:07 — 1212 — — _ trace — 1839 21°60 100-18 
II. 45°66 1448 — 020 trace — 012 9°04 30°86 100-36 
III. 37°28 1185 464 031 001 001 002 — 46°10 100-22 


tT, Bloedite; formula Na,SO,MgSO, + 4H,0. II. Tamarugite; 
formula Na,SO,,Al,8,0;. + 12H,O. For this new mineral the author 
suggests the name of tamarugite, from the Pampa del Tamaruga. III. 
Pickeringite ; formula MgSQ,,Al,S,0,, + 22H,0. B. H. B. 


‘Place of Langbanite in the Mineral System. By H. Bicx- 
strom (Zeit. Kryst. Min., 19, 276—283).—Four years ago G. Flink 
described a new mineral, which he termed Janbganite. The mineral 
occurred in hexagonal crystals, and had the curious composition 
represented by the formula 37Mn,SiO; + 10Fe,Sb,0,. It is not easily 
seen what place in the mineral system should be assigned to a mineral 
of so peculiar and complicated a composition. In order to throw 
further light on the question, the author has subjected this mineral 
to a fresh examination, with the following results :— 


Sb,0;. Si0,. MnO. FeO. CaO. MgO. Total. 

I. 13°96 958 65°44 310 173 O53 9434 
11. 17°03 8°75 60°72 427 298 040 9415 
Ill. 15°41 1088 6629 10°32 — — 102°90 


=~ | BS Se 
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For these analyses there were employed for I 0°7704 gram, and for 
II 0°7746 gram, the results being calculated so as to correspond with 
the analysis published by Flink (III). Correcting these analyses, 
under the assumption that manganese is present as Mn,0; and MnO 
and antimony as Sb,0;, the totals of the author’s analyses amount to 
nearly 100 per cent. Langbanite may, therefore, be considered to be 
a mixture of compounds having the general formula R,,R,Os;, in 
which m + » = 6. It is, however, not isomorphous with iron glance 
and titaniferous iron, but has an axial ratio of 1 : 0°8219, correspond- 
ing with that of the calcite series. B. H. B. 


Artificial Datholite. By A. De Gramonr (Compt. rend., 113, 
83—84).—A mixture of 25 grams of powdered borax and 5 grams of 
precipitated calcium silicate was heated in a platinum-lined steel 
pressure-tube at 400° for 36 hours. Besides other products, the melt 
yielded 1°5 grams of a crystalline powder, which had the composition 
aud presented all the characters of natural datholite:— 


Si0,. CaO. H,0, FeO. B,O3. Density. 


ats I... 35°39 35°95 665 119 2082 3:05 
Artificial { yf — =- ae a) oo 
Datholite from 

Andreasberg .. 37°36 35°67 5°71 — 2126 29 
Botryolite from 

Arendal ...... 360 395 65 1:0 17-0 2°85 


The iron was due to the impurity of the calcium silicate. 


Jn. W. 


Rhyolites from Sweden. By N. O. Houst (Jahrb. f. Min., 1891, 
ii, Ref. 86—87).—On the Island of Ramsé, in the Lake of Mien, 
Sweden, a peculiar rock of volcanic character occurs, and this the 
author describes as rhyolite. Although the rock occurs in so limited 
an area, there are several distinct types. Descriptions and analyses 
of seven of these are given by the author. In the pumice-like 
variety, crystals of A. Schmidt’s beaumontite are met with. An 
analysis of this mineral gave the following results :— 


SiO,  Al,O,; MgO. CaO. Na,O. K,O.  H,O. Total. 
59°83 1640 105 528 41:78 $4108 41478 ~ = 100°20 
B.. H. B. 


Oligoclase and Biotite from Gailbach. By E. Gottrr (Jahrb. 
f. Min., Beilage 6, 485).—The author gives analyses of oligoclase (I) 
and of biotite (If) from the diorite-gneiss of Gailbach. The results 
were as follows :— 

Si0,. TiOg. Al,O3. Fe,03. FeO. CaO. MgO. K,O. Na,O. H,0O. Total. 
I. 66°89 0-11 17°95 072 — 360 118 468 414 0°33 99°60 
II. 37-98 1°82 1820 1:19 12°16 3°45 13°93 5°95 1:44 2°61 98°73 
The oligoclase thus has the composition Ab,Am,; its sp. gr. is 2°665 ; 


that of the biotite is 3°072. B. H. B. 
VOL. LX. 5d 


L438 ABSTRAOTS OF CHEMICAL PAPERS. 


Wernerite from Chili. By E. Jannerraz (Jahrb. f. Min., 1891, 
ii, Ref. 28; from Bull. soc. fran. de min., 12, 445—446).—Some 
specimens exhibited in Paris as tourmaline, consisting of long, fibrous 
prisms from the Llanca mine, Coquimbo, proved on examination to 
be dipyre (wernerite). Analysis gave the following results :— 


SiO,. Al,O;. Fe,0,. CaO. MgO. Na,O. Ignition. Total. 
574 196 34 62 04 88 341 99-21 
B. H. B. 

Sigterite and Albite from Sigter6. By C. A. Tenne (Jahrb. f. 
Min., 1891, ii, Mem. 206—210).—A year ago Rammelsberg pub- 
lished a note on a new variety of felspar, sigterite, from Sigteré, near 
Brevig. The interpretation of the analysis was based on the results 
of an optical examination which proved that the felspar resembled 
albite crystallographically, whilst the chemical analysis indicated a 
much more basic member of the felspar series. An examination of a 
second felspar, albite, occurring in association with sigterite, shows 
that the angles measured on the two minerals are identical. Further 
examination of the sigterite proves that it is a mixture of eleolite 


and albite, a conclusion with which Rammelsberg concurs. 
B. H. B. 


Natrolite of Montecatini. By E. Marrtroto (Zeit. Kryst. Min., 
19, 203; from Atti Accad. Sci. Torino, 21).—The mineral discovered 
by Meneghini, in 1852, in the serpentine rocks of Tuscany was 
thought to be a new species. differing from natrolite, inasmuch as it 
contained magnesia, and was therefore named savite. Sella pointed 
that out the mineral was crystallographically identical with natrolite. 
A careful analysis made by the author shows that magnesia and iron 
are entirely absent, and that the identity of savite and natrolite is 
unquestionable. B. H. B. 


Natrolite. By G. B. Nrori (Jahrb. f. Min., 1891, ii, Ref. 230; 
from Rivista min. crist. ital., '7, 16—20).—Natrolite from the collec- 
tion of the University.of Padua, carefully selected and purified, gave 
on analysis the following results :-— 


Si0,. Al,O; Na,O. K,O.  4H,O. Total. 

I. 47°21 27-01 15°99 — 9°55 99°76 
II. 46°97 27°12 15°95 0°40 9°42 99°86 
III. 47°23 27°21 14°80 0°41 9°70 99°35 
IV. 47°71 27°89 16°99 — 969 102°28 


The mineral was derived from the following localities :—I, Sal- 
cedo; II, Montecchio Maggiore; III, Lugo; 1V, Alta Villa. The 
analytical results are in accord with the formula Na,Al,Si,O. + 
2H,0. B. H. B. 


Amorphous Minerals from Budapest. By F. Kocu (Zeit. 
Kryst. Min., 19, 198—199; from Vegytani lapok, 5, 9—11).—The 
author gives analyses of two minerals obtained from the place, near 
Budapest, where the dolomite is in contact with the overlying mar]. 
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At this contact the marl is converted into a reddish-brown, porous 
substance, on which a yellowish mineral (I) and a chalk-like, white 


substance (II) occur :— 


SiO, Al,0O;. CaO. MgO. Fe,0;. Ignition. Total. 
I. 40°48 30°06 292 033 trace 2553 99°32 
II. 18°41 43°35 1:23 trace trace 3664 99°63 


The yellow mineral is thought by the author to be halloysite. 
B. H. B. 


Chloritoid from Champion, Michigan. By H. F. Kevver and 
A. C. Lane (Zeit. Kryst. Min., 19, 383—385).—Since 1880, chloritoid 
has been known to occur in the upper peninsula of Michigan. The 
authors have, however, discovered it further west, at the Champion 
mine, in the form of dark-green, curved plates attaining a diameter 
of several centimetres, with a thickness in placesof 4mm. Its hard- 
ness is 65, and its sp. gr. 3°552. Analysis yielded the following 
results :-— 


SiO. TiO» Al,O3 Fe,0; FeO. MgO. Cad. K,O. 
2429 028 3400 1055 2052 129 059 0-97 


Na,O. H,0. Total. 
0°35 6°75 99°59 


The formula deduced from these analytical results is 
Si,0,,(Al, Fe).(Fe,Mg),(H,K,Na)., 


which differs from that of sismondine merely in the larger proportion 


of water present. The mineral occurs in an altered greywacke. 
‘ B. H. B. 


Artificial Hornblende. By K. v. Curovustcnorr (Jahrb. f. Min., 
1891, ii, Mem. 86—90).-—Hornblende has not hitherto been pre- 
pared artificially. The author has, however, obtained successful 
results by employing a pear-shaped vessel of very thick glass, with a 
capacity of 25c.c. A special furnace was erected for the reception 
of 12 of these vessels. They were filled with (1) a solution of colloid 
silica containing 3 per cent. of silica, (2) an aqueous solution of 
alumina, (3) an aqueous solution of ferric hydroxide, (4) ferrous 
hydroxide, (5) lime water, (6) freshly prepared magnesium hydroxide 
suspended in water, and (7) a few drops of soda potash solution. 
Vessels filled with these ingredients were heated in the furnace for 
three months at 550°. At the end of the experiment, it was found 
that the interior of the vessel consisted of a greenish-brown mass 
containing hard grains, which, when washed out, proved to be 
distinct, dark, prismatic crystals exhibiting the erystallographical 
characters and possessing the chemical composition of hornblende. 
Besides hornblende, the other crystallised products formed were (1) 
pyroxene resembling diopside, (2) colourless, regular crystals, probably 
analcime, (3) very fine quartz crystals up to 2 mm. in — and 
(4) thin tablets of orthoclase. B. H. B. 
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The Basalt of the Stempel, near Marburg. By M. Baver 
(Jahrb. f. Min., 1891, ii, Mem. 156—205).—This is the first instal- 
ment of an elaborate monograph on the basalt occurring at the hill 
known as the Stempel which rises above the sandstone of the Lahn 
plateau. The rock is best known on account of the zeolites, notably 
philippsite, which it contains. An analysis of the unaltered normal 
rock gave the following results :— 


SiO,. TiOg. P,O;. FeO. Al,O3. MgO. CaO. K,0. Na,O. H,0. Total. 
46°14 1:07 1:46 10°56 13:10 12°55 9°97 2°02 261 1:02 100°50 


Of this rock and of the interesting minerals it contains, the author 
gives a detailed description based on microscopic observations. 


B. H. B. 


Basaltic Rocks of Hessen. By H. Wotrr (Jahrb. f. Min., 1891, 
ii, Ref. 278—280; from Sitzwngsber. phys. med. Soc. Erlangen, 22, 
118—140).—In connection with the geological survey of Niederaula 
and Neukirchen by the officers of the Prussian Government, the 
author has made a careful chemical examination of the basaltic rocks 
which have been collected during the progress of the work. He 
gives four analyses of felspar-basalts, seven analyses of basanites, and 
two analyses of nepheline-basalt. In appearance these rocks differ 
but slightly, the differences being solely in chemical composition. 

B. H. B. 


Rocks and Minerals from Corsica. By G. Rupprecar (Jahrb. 
f. Min., 1891, ii, Ref. 289—291).—The author gives analyses of 
(1) granite from Ajaccio, (2) grey quartz-porphyry from Ajaccio, 
(3) finely-granular, red muscovite-granite from Apielto, (4) large, 
pink felspars (orthoclase) from the granitite of Solario, of Apielto, 
and of the Couvent de la Trinité, (5) albite from the same rocks, 
(6) black mica from the Couvent de la Trinité rock, (7) hornblende, 
und (8) felspar from the diorite from the Valle d’Orezza. 

B. H. B. 


Chalybeate Waters containing Free Sulphuric Acid. By E. 
Witt (Compt. rend., 113, 87—89).—The mineral waters of Rennes- 
les-Bains (Aude), which contain ferrous, aluminium, calcium, 
magnesium, and sodium sulphates, and sodium chloride, have a 
powerfully acid reaction, due to the presence of from 1°17 to 17°01 parts 
per 100,000 of free sulphuric acid. Surface efflorescences, consisting 
of ferric and aluminium sulphates with siliceous matter, have been 
observed in on old jet quarry in the neighbourhood of the well yielding 
the largest proportion of acid. Jy. W. 
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Organic Chemistry. 


Mechanical Determination of the Arrangement of the 
Carbon Atoms in Organic Compounds. By G. Hiyricus 
(Compt. rend., 113, 313—315).—In the structural formule for the 
normal paraffins, the carbon atoms are shown as forming a straight 
line. . All those properties which depend solely on structure should 
be continuous functions of the number of carbon atoms in the mole- 
cule, whether the number of carbon atoms is even or uneven. 
The melting points of the paraffinoid hydrocarbons containing an 
uneven number of carbon atoms are less, however, than they should 
be according to the above rule. Ifthe melting point is a function of 
the moment of inertia of the molecule for its natural axis of rotation, 
the author shows that the above fact would lead to the arrangement 
of the carbon atoms in a zig-zag line. H. C. 


Action of Boron Fluoride on Nitriles. By G. Parein (Compt. 
rend., 113, 85—87).—Boron fluoride combines in molecular propor- 
tions with aliphatic and aromatic nitriles. When a rapid current of 
the fluoride is passed into acetonitrile, it is absorbed with evolution of 
heat, and, on cooling, colourless, deliquescent, fuming crystals, having 
the composition MeCN,BF;, separate. The substance melts at 120°, 
sublimes, and may be preserved in sealed tubes containing boron 
fluoride. It is soluble in alcohol and ether, and with decomposition 
in water and alkalis. Similar compounds are formed with benzo- 
nitrile and toluonitrile. Hydrogen cyanide forms a similar very 
unstable compound with absorption of heat. Jn. W. 


Action of Ammonia ‘on some Compounds of the Haloid 
Salts of Mercury. By R. Varer (Compt. rend., 112, 1312—1314). 
—When a solution of mercury cadmium iodocyanide, 


HgCy,,CdCy,,HgI,,8H,0, 


is allowed to drop into aqueous ammonia until a permanent precipi- 
tate is formed, and the precipitate is allowed to remain in contact 
with the mother liquor for some time with occasional agitation, a 
yellowish, amorphous powder is obtained, which must be dried rapidly 
on filter paper. It is mixture of ammonio-cadmium iodide with the com- 
pound HgCy,,CdCy,,Hgl,,4NH; or its isomeride 2HgCy,,Cdl,,4NH;, 
the ammonia having produced a reaction the inverse of that which 
gave rise to the original salt, and again formed cadmium iodide. 
Similar results are obtained by dissolving mercury cadmium iodo- 
cyanide in ammonia. 

Mercury potassium iodocyanide dissolves abundantly in aqueous 
ammonia at 40°, and separates unchanged on cooling. 

Ammonia acts slowly on mercuric cyanide, but if the moist salt is 
heated in a current of the gas at 100° until quite dry and the passage 
of the gas is afterwards continued for some time at the ordinary 
temperature, the compound HgCy,,2NH, is obtained as a white, 
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amorphous powder, which alters readily when exposed to air, losing 
ammonia rapidly and absorbing water. 

Mercury barium chlorocyanide, under similar conditions, yields the 
compound 2HgCy;,BaCl.,4NH;, which alters rapidly on exposure to 
air, is only slightly soluble in ammonia, and is decomposed by water. 
The chlorocyanide absorbs ammonia much more rapidly than 
either of its constituent salts separately, and the compound seems to 
be more stable than the compound formed by either of the simple 
salts. C. H. B. 


The Cyanogen Compounds of Magnesium. By R. Varer 
(Compt. rend., 112, 1449—1451).—A triple salt of the composition 
MgCy,,HgCy2,Hgl, + 8H,O is formed when small quantities of 
magnesium iodide are thrown into aconcentrated solution of mercuric 
cyanide maintained at 60—70°, using 15 grams of magnesium iodide to 
25 grams of mercuric cyanide. The filtered liquid carefully evaporated 
on the water-bath deposits, on cooling, large, light-yellow, transparent 
lamella, which may be dried in paper. When the salt is carefully 
heated, it first yields hydrocyanic acid, water, and mercuric iodide, 
and subsequently, on fusion, an abundant sublimate of mercuric 
iodide and mercury, together with cyanogen. From the character of 
this decomposition, it is evident that the compound is more complex 
than would be formed by a simple union of mercuric cyanide and 
magnesium iodide. When a solution of the iodocyanide is boiled 
with ammonium picrate, the fine-red coloration of ammonium 
isopurpurate is produced ; such a reaction does not occur with mer- 
curic cyanide. Similarly, copper sulphate yields a precipitate of 
mercuric iodide and cupric cyanide, the latter further decomposing 
into cuprous cyanide and cyanogen. Mercuric cyanide does not re- 
act with the oxygen salts of copper. 

If a concentrated solution of magnesium bromide be dropped slowly 
into a saturated solution of mercuric cyanide at 50°, and the 
mixture evaporated, white, nucreous, silky lamelle of the formula 
MgCy,,HgCy.,HgBr, + 8H,0 are deposited. This substance is very 
hygroscopic and soluble in water, and is unstable in air. Its consti- 
tution is not clearly established. W. T. 


Fulminates. By H. N. Warren (Chem. News, 64, 28).—Copper 
fulminate, obtained by digesting a solution of silver fulminate with 
copper filings, when reduced by electrolysis, yielded copper, hydro- 
cyanic acid, and ammonia in abundance, also ammonium fulminate 
and fulminic acid. Cuprammonium fulminate, obtained by treating 
copper fulminate with excess of ammonia, dried over sulphuric acid, 
and decomposed by hydrogen sulphide, yielded copper sulphide, 
carbamide, and ammonium thiocyanate. Silver fulminate, by the 
action of dry silicon fluoride, yielded silver fluoride and an explosive 
gas, By the action of chlorine, bromine, or iodine, the haloid silver 
salt and chloro-, bromo-, or iodo-picrin were obtained. D. A. L. 


Allyl Alcohol and its Formation from Dichlorhydrin and 
Sodium. By H. Tornér (Ber., 24, 2670—2678).—Aqueous allyl 


ig 
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alcohol, which has been kept over freshly ignited potassium carbonate, 
still contains a considerable quantity of water; on repeated fractional 
distillation, such a mixture can be separated into two portions, boiling 
constantly at about 87°5° and 97° respectively. The fraction of lower 
boiling point seems to be a mixture of 72°3 per cent. of allyl alcohol 
and 27°7 per cent. of water; the fraction of higher boiling point is 
almost anhydrous allyl alcohol, but contains a small quantity of 
acraldehyde. On treating the almost anhydrous allyl alcohol with 
dry chlorine, a large quantity of acraldehyde is formed, and the yield 
of pure dichlorhydrin (b. p. 181—186°, with slight decomposition) is 
only about 20 per cent. of the theoretical. 

Both the dichlorhydrins are very stable towards acid reducing 
agents, and are not acted on by nascent hydrogen or by stannous 
chloride; when heated with hydriodic acid and amorphous phosphorus, 
they both yield isopropyl iodide, and a small quantity of a liquid 
boiling at about 34—36°, which is most probably isopropyl chloride. 

It has been previously shown by Hiibner and Miiller (Annalen, 159, 
168) that allyl alcohol is produced by the action of sodium on an 
wnhydrous ethereal solution of dichlorhydrin (b. p. 144°) ; the author 
succeeded in isolating impure epichlorhydrin from the products of this. 
reaction and proved its presence by converting it into dichlorhydrin. 

When an anhydrous ethereal solution of epichlorhydrin is treated 
with sodium, only a trace of a liquid, which seems to be impure ally] 
alcohol, is obtained, so that it is impossible to assume that the produc- 
tion of allyl alcohol from dichlorhydrin, in the reaction just referred 
to, is due to the intermediate formation of epichlorhydrin. 

The two acetylchlorhydrins are converted into one and the same 
allyl acetate on treatment with sodium in anhydrous ethereal 
solution. F. 8. K. 


Rotatory Power of Compounds of Mannitol with Acid 
Molybdates. By D. Gernez (Compt. rend., 112, 1360—1363),.—The 
author has previously shown (Abstr., 1890, 744) that compounds such as 
active malic acid having both acid and alcoholic functions in aqueous 
solution form compounds with optically inert substances such as the 
molybdates, which compounds have a greater rotatory power than the 
original acid. The present paper describes similar compounds formed 
by the alcohol mannitol. Solutions were employed containing 
0°7583 gram and 1°5866 grams of mannitol, to which were added 
varying quantities of the acid sodium or ammonium molybdates 
respectively, differing by 1/12 equivalent, and sufficient water to make 
the total volume 24¢.c. The initial negative rotation of the mannitol 
is changed to a positive rotation on the addition of the first 
1/12 equivalent of acid molybdate ; this rotation increases regularly 
on the addition of further quantities of the acid salt until maxima of 
2° 45’ and 5° 10’ respectively are attained with 6°75/12 equivalent of 
the acid molybdate. This proportion of the acid salt corresponds 
with 3°9375 equivalents of molybdic acid to 1 equivalent of mannitol. 
The rotation observed is slightly less if the ratio be 4 to 1. As normal 
sodium molybdate has no action on mannitol, there is, considering 
only the molybdic acid not saturated by the soda, 2°25 equivalents of 
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molybdic acid to 1 equivalent of mannitol, or 9 to 4 respectively as 
the proportions in the compound formed. Further additions of the 
salt give gradually decreasing rotations, indicating the decomposition 
of the compound corresponding with the maximum and a tendency 
towards some other state of equilibrium. W. T. 


Configuration of Grape Sugar and its Isomerides. By E. 
Fiscuer (Ber., 24, 2683—2687).—In the last paper on this subject 
(this vol., p. 1173), the configuration of grape sugar was expressed 
by the formula 


CHO-CH(OH)-CH(OH)-CH(OH)-CH(OH)-CH;-0H ; 
- + - + 


as, however, in the case of such complicated molecules, the employ- 
ment of the signs + and — for denoting the arrangement in space 
may easily give rise to mistaken views, it becomes necessary to give 
a more complete explanation of the formule. For this purpose, the 
four asymmetric carbon atoms in the molecule of grape sugar may be 
numbered as shown below :— 


CH,(0H)-CH(OH)-CH(OH)-CH(OH)-CH(OH)-CHO. 


Van’t Hoff, in his geueral considerations, on which the author’s 
special deductions are based, only compares the carbon atom 1 with 
the carbon atom 4, and 2 with 3; consequently, in the case of grape 
sugar, the arrangement of the hydrogen atom and the hydroxyl group 
around | is the reverse of that around 4, whilst the arrangement 
around 2 and 3 is the same. The arrangement of the asymmetric 
group around the carbon atom 1 can, however, be also compared with 
that of the two central asymmetric groups, as was done by the author 
in fixing the relationship of grape sugar to xylose and arabinose ; it 
was then shown that the arrangement of the hydrogen atom and 
hydroxyl group around the carbon atom 1 is identical with that 
around 3. From a superficial examination, it might be concluded 
that this is also so in the case of the carbon atoms 1 and 2, but as a 
matter of fact the reverse is true. 

With the aid of models, it is easily seen that, in the case of the 
carbon atom 2, the sign varies according as it is compared with 1 or 
3. As, therefore, the above method of expressing the configuration 
of grape sugar is ambiguous, it is advisable to do so in another way. 

In the first place, the molecules of dextro-, levo-, and inactive 
tartaric acids can be constructed (with the aid of Friedlander’s india- 
rubber models), and laid on paper in such a way that the four carbon 
atoms are arranged in a straight line, the hydrogen atoms and 
hydroxyl groups standing above the plane of the paper; the projec- 
tions of these models would then be the following :— 


COOH COOH COOH 
H—C—OH HO—C—H H—C—OH 
HO—C—H H—C—OH H—C—OH 
q COOH COOH COOH 
ott 


Dextro- and levo-acids. Inactive acid. 
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On proceeding in a similar manner with the models of d.- and 
].-saccharic acids, the two following projections are obtained :— 


COOH COOH 
H—C—OH HO—C—H 

, HO-—C—H H—C—OH 
H—C—OH HO—C—H 
H—C—OH HO—C—H 
COOH COOH 


As it is immaterial which of these two configurations is assigned to 
d.-saccharic acid, it may be assumed to have that represented by the 
formula I; the configurations of grape sugar and its isomerides 
would then be expressed as follows :— 


CHO CHO CHO CHO 
H—C—OH HO—G—H HO—G—H H—O0—OH 
HO—C—H H—C—OH HO—C—H H—C—OH 
H—C—OH HO—C-—H H—C—OH HO—C—H 
H—C—OH HO—O—H H—C—OH HO—O—H 

CH,OH CH,-OH CH,OH CH,OH 
Grape sugar. 1.-Glucose. d.-Mannose. 1.-Mannose. 
CHO CHO CH,OH CH.OH 
HO—G—H H—G—OH GO ere) 
HO—C—H H—C—OH HO—C—H H—C—OH 
H—C—OH HO—C—H H—C—OH HO—C—H 
HO—C—H H—C—OH H—C—OH HO--C—H 
CH,-OH CH.-OH CH,-OH CH.-OH 
d.-Gulose. 1.-Gulose. d.-Fructose, 1.-Fructose. 


The configurations of the two inactive dicarboxylic acids of the 
dulcitol series, which are probably represented by mucic acid and 


ullomucic acid, may be denoted by the following formule :— 


COOH COOH 
H—C—OH H—C—OH 
HO—C—H H—C—OH 
HO—C—H H—C—OH 
H—C—OH H—C—OH 
COOH COOH 


This manner of expressing configuration can also be adopted in the 
case of the pentoses; its use is even more advantageous in the case of 
the more complex molecules of the heptoses, octoses, &c., where the 
ambiguity of the signs + and — constantly becomes greater. The 
configurations of the two pentoses, for example, and of the tri- 
hydroxyglutaric acids obtained therefrom, may be represented by the 
following projections :— 
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CHO CHO COOH COOH 
H—C—OH H—C—OH H—C—OH H—C—OH 


HO—C—H HO—C—H HO—C—H HO—C—H 


HO—C—H H—C—OH HO—C—H H—C—OH 
CH,OH CH,OH COOH COOH 
Arabinose. Xylose. Active acid from Inactive acid from 
arabinose. xylose. 


The advantage of the new formule is more particularly noticeable 
in considering those reactions in which an increase or decrease in the 
number of asymmetric carbon atoms takes place ; as, for example, in 
the oxidation of levulose to inactive tartaric acid ; this change is very 
simply expressed in the following way :— 


CH,OH 
CO 
HO—O—H COOH 
H—C—OH H—C—OH 
H—C—OH H—C—OH 
CH,-OH COOH 
d.-Fructose. Inactive tartaric acid. 


F. 8. K. 


Stachyose. By A. v. Pranra and E. Scuuuze (Ber., 24, 
2705—2709).—Stachyose (Abstr., 1890, 1088), like raffinose, is a 
triose, and on inversion it yields galactose, grape sugar, and levulose ; 
mannose and pentoses could not be detected in the solution of the 
inverted sugar. Since stachyose yields 37—38 per cent. of mucic acid 
on oxidation with nitric acid, it may be assumed that the molecule of 
this sugar is formed by the combination of 3 mols. of galactose either 
with 2 mols. of grape sugar and 1 mol. of levulose, or with 1 mol. of 
grape sugar and 2 mols. of levulose; it is probable, therefore, that 
stachyose has the molecular formula Cy.H Ox. F. 8. K. 


Lupeol. By A. Likiernik (Ber., 24, 2709—2710).—Lupeol (this 
vol., p. 551) may be considered as a homologue of a- and A-amyrin 
(compare Vesterberg, this vol., p. 165). The relationship of lupeol to 
the amyrins is shown by the fact that they all give substitution, and 
not additive, products with bromine ; a chloroform solution of each of 
the three compounds turns reddish-violet on the addition of acetic 
anhydride and a little concentrated sulphuric acid. F. 8. K. 


Conversion of Starch into Dextrin by the Butyric Ferment. 
By A. Vitirers (Compt. rend., 113, 144—145).—When starch paste 
is inoculated with the butyric ferment and kept at 40°, the rotatory 
power at first increases, reaches a maximum after 24 days, and then 
slowly decreases, the starch almost entirely disappearing. When 
filtered through biscuit porcelain, and kept at 40° for several days, 
the rotatory power of the solutions undergoes no further change. 
They give no starch reaction with iodine. If a small quantity of 
starch is added to the sterilised solutions, and they are then kept at 
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40°, the starch disappears after some days, but the rotatory power of 
the liquid remains practically unchanged. 

In the conversion of starch into dextrin by the action of the 
butyric ferment, the latter secretes a soluble product capable of pro- 
ducing the conversion in the absence of any organisms. This 
product is formed continually in very small quantities, and its 
activity seems to be exhausted almost as fast as it is formed. . 

C. H. B. 


Bleaching of Cotton by Hydrogen Peroxide. By Prup'Hommn 
(Compt. rend., 112, 1374—1376).—The superiority of the results 
obtained in bleaching cotton when calcined magnesia is added to the 
hydrogen peroxide used is due to the formation of magnesium per- 
oxide, which is more stable than hydrogen peroxide at 100°. 6 per 
cent. hydrogen peroxide, diluted with 10 parts water and boiled for 
half an hour, has its titration value reduced to one-tenth of that 
shown before boiling. If calcined magnesia, to the amount of 5 per 
cent. of the weight of hydrogen peroxide, be added, the titration 
value is only reduced to nine-tenths. Magnesia is subjected to the 
action of 3 per cent. hydrogen peroxide for some time at the ordinary 
temperature, filtered, washed, and dried at 100—105°; the active 
oxygen, titrated with permanganate, corresponds with the formula 
3Mg(OH), + MgO(OH), for the dry product. This substance has 
an alkaline reaction, and loses all its active oxygen at about 300°. 
Magnesium peroxide is also formed when the metal is dissolved in 
hydrogen peroxide. 

Zinc and cadmium also form peroxides ; that of zinc has probably 
the formula 2ZnO + ZnO(OH):. 

Hydrogen peroxide has a direct action not only on the various 
colouring matters present, but even on such substances as cellulose. 
Katty substances give off much carbonic anhydride on boiling with 
hydrogen peroxide, due to the oxidation of the glycerol set free by 
the saponification brought about by the magnesia employed in the 
process. Slightly acid hydrogen peroxide attacks neutral fats on 
boiling, liberating fatty acids and disengaging carbonic anhydride. 
Onder the joint action of magnesia and hydrogen peroxide, the fatty 
acids are oxidised with production of carbonic anhydride. Oleic acid 
is, under these conditions, partially transformed into palmitic acid, 
just as when treated with caustic potash. 

In bleaching by hydrogen peroxide, cellulose is converted into 
oxycellulose, recognised by dyeing with basic colouring matters which 
fix on oxycellulose without a mordant. The alteration of cellulose is 
greater if impregnated with concentrated caustic soda before treating 
it with hydrogen peroxide. 

This action of hydrogen peroxide is greatly augmented by the 
presence of metallic oxides, which appear to serve as vehicles for the 
active oxygen; the bleaching, therefore, should be preceded by treat- 
ment with a very dilute acid. A piece of cloth mordanted with 
iron, chromium, and aluminium, and boiled for one or two hours 
with magnesia and hydrogen peroxide, is strongly attacked in the 
mordanted portions. The action of hydrogen peroxide on cellulose 
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presents great analogies with that of cuprammonium solutions, which 
also act as oxidising agents, forming oxycellulose. 

Cotton cloth treated with caustic soda at 36° and thoroughly 
washed is acted on more strongly by cuprammonium solutions of 
moderate concentration than cloth not so treated. It is concluded 
that, contrary to the received opinion, cellulose is attacked and 
suffers transformation under the action of Schweitzer's reagent. 


W. T. 


Ureides from Normal Acids. By C. Maricnon (Compt. rend.. 
112, 1367—1369).—The beats of combustion of formylcarbamide and 
acetylcearbamide are respectively +207°3 Cal. and +360°9 Cal.; the 
corresponding heats of formation are +119°3 Cal. and +129 Cal. 

In accordance with the difference, 153°6 Cal., between the heats of 
combustion of these two successive homologues, there is great 
similarity in their reactions with the same reagents. Formic and 
acetic acids differ considerably in properties, and the difference 
between the heats of combustion of these acids taken in the solid 
state is only 140 Cal. 

Formic acid and urea in solution combine with liberation of 
+13°4 Cal., whereas acetylcarbamide is not formed from acetic acid 
and urea in solution, as the reaction would require an absorption of 
02 Cal. The synthesis of acetylearbamide from acetamide and urea 
has not been accomplished; it would require an absorption of 
12°5 Cal. Acetylcarbamide and formylcarbamide yield flocculent 


precipitates with mercuric chloride and potash. The formula of the 
compound with formylcarbamide is probably COHN <H,>NE. 


Urea acetate, CON,H,,C,H,O, + 2H,0, forms large, deliquescent 
crystals ; the heat of solution at 16° is —8°8 Cal. at a concentration 
of 4 mol. per litre. Its heat of formation is +31 Cal.; the small- 
ness of this number accounts for the easy dissociation of the salt by 
water. W. T. 


Products of Oxidation of Uric Acid. By C. Matianon (Compt. 
rend., 112, 1263—1266).—Allantoin.—Heat of combustion at con- 
stant pressure, +413°8 Cal.; heat of formation, +170°4 Cal.; heat of 
dissolution at 15°, —7°5 Cal. 

Alloxan.—Heat of combustion, +278°5 Cal.; heat of formation, 
+236°7 Cal.; heat of dissolution, +4°1 Cal., —42 Cal. and —9°0 
Cal. in the three states of hydration respectively. 

Allozantin.—Heat of combustion, +586°3 Cal.; heat of formation, 
+5131 Cal.; heat of dissolution at 15°, —9 Cal. 


C,0.N2H; sol. + H,O0 sol. = C,O;N,H, develops +9°0 Cal. 
C,0,N.H, sol. + 3H,0 sol. — 
C,0;N;,H,,3H,0 sol - +6°9 Cal. (3 x 2°3). 


It follows that the entrance of the first molecule of water into the 
molecule of alloxan causes a development of heat almost as great as 
the heat of hydration of phosphoric anhydride, and this result confirms 
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Baeyer’s view, that the compound C,0,N.H, is the anhydride of 
alloxan. 


C,;0;N,Hy sol. + O gas + H,0 liq. = C,O;N,H, 


diss. + CO, gas... sccccccccccccccecces develops +401 Cal. 
C;0,N,H, sol. + O gas + 2H,0 liq. = 
C,0;N2H, diss. > CON.H, diss eee eececes ° ” + 23°7 9 


It would seem, therefore, that the oxidation of uric acid should 
always produce allantoin, and this is true so long as no secondary 
reaction takes place with the same velocity as the principal reaction ; 
for example, when potassinm permanganate is the oxidising agent. 
If, on the other hand, nitric acid is the oxidising agent, nitrous acid 
is formed, and this at once attacks the urea, and the heat developed by 
this simultaneous secondary reaction is sufficient to turn the balance 
in favour of alloxan. The thermochemical results explain the well- 
known fact that the action of oxidising agents on uric acid yields 
either allantoin or alloxan, but never both at the same time. 

C. H. B. 

Parabanic and Oxaluric Acids. By C. Maticnon (Compt. rend., 
113, 198—200).—Parabanic Acid.—Heat of combustion, +212°7 Cal.; 
heat of formation, +139°2 Cal.; heat of dissolution at 20°, —5:1 Cal. 

Oxaluric Acid.—Heat of combustion, +211 Cal.; heat of formation, 
+209°9 Cal. 

The formation of parabanic acid from oxalic acid and urea would 
develop +2°2 Cal., and the formation of oxaluric acid would develo 
+2°5 Cal. These numbers are very low, and explain the difficulty of 
passing directly from urea to the ureides. The conversion of para- 
banic acid into oxaluric acid by elimination of water would develop. 
only +0°3 Cal. 

A cold solution of potassium hydroxide, containing 1 gram-molecule 
in 20 litres, rapidly converts both parabanic acid and oxaluric acid 
into normal potassium oxalate, the change in the case of parabanic 
acid being accompanied by the development of +244 Cal., the acid 
being solid and the potash and the products dissolved. The heat of 
formation deduced from this result is 138°7 Cal., whilst the direct. 
determination gives 139-2 Cal. 

Potassium oxalurate, prepared by dissolving oxaluric acid in an 
equivalent quantity of potash solution and evaporating the liquid, is 
different from the oxalurates described by Menschutkin and Strecker 
respectively. It crystallises in stellate groups of slender, anhydrous, 
prismatic needles. 


C,0,N.H, sol. + KOH sol. = C,0,N.H,;K sol. 
> TP Wi cece ce 60 6esoewsnccceenente -- develops +30°2Cal. 


The action of the first equivalent of potash on oxalic acid develops. 
+342 Cal. C. H. B. 


Action of Diazobenzene Chloride on Acetone. By E. Ban- 
BERGER and P. Wutz (Ber., 24, 2793—2797).—A study of the proper- 
ties of a hydronaphthol obtained from tetrahydronaphthylene oxide 
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(this vol., p. 1073) led Bamberger to the conclusion that compounds 
containing the radicle CH,-CO (or CH:CH:OH), whether belonging 
to the fatty or the aromatic series, must be capable of forming colour- 
ing matters on treatment with diazotised bases in the presence of 
alkalis. This opinion -has -been verified with acetone, acetaldehyde, 
propaldehyde, cenanthaldehyde, acetophenone, camphor, &c., all of 
which give intense, dark claret coloured solutions. Formaldehyde, 
which does not contain the radicle, does not give the reaction, but, on 
the other hand, substances like lactic acid and dextrose, and, in par- 
ticular, ethylenic compounds, such as ally] alcohol, dihydronaphthalene, 
dihydrobenzaldehyde, &c., form colourimg matters under the condi- 
tions named. 

When a mixture of acetone (12 grams) with a solution of diazo- 
benzene chloride (prepared from 18°6 grams aniline) is slowly stirred 
into carefully cooled 20 per cent. aqueous soda (200 grams), a red 
coloration is produced, and the mixture becomes turbid, finally de- 
positing a brownish-black resin. The product can be obtained in a 
crystalline form by dissolving it in well-cooled sulphuric acid, and, 
after 12 hours, pouring the deep blue solation on to ice, drying the 
reddish-brown, flocculent precipitate, and then carefully extracting 
with ether. On evaporating the deep red ethereal solution, a 
crystalline residue is obtained which can be purified by repeated 
crystallisation from alcohol. The compound has the composition 
C,;H,,N.0, and is more probably a bis-hydrazone of mesoxalaldehyde 
than a disazo-derivative of acetone. It crystallises either in lustrous, 
garnet-red prisms, showing an intense, steel-blue, metallic shimmer, 
or by rapid crystallisation in tufts of flat needles, melts at 134—135°, 
and dissolves easily in the ordinary organic solvents, but only very 
sparingly in water. It has feebly basic properties, and dissolves in 
concentrated mineral acids, forming deep vivlet-blue solutions, from 
which the colouring matter is precipitated unchanged on the addition 
of water. The compound is destitute of tinctorial power, but its 
sulphonic acid, contained in the aqueous solution after extraction with 
ether, dyes wool and silk a bright chestnut-brown in an acid bath. 

In the concluding portion of the paper, the authors draw attention 
to the difference between this reaction and that employed by Penzoldt 
and Fischer for the detection of aldehydes (Abstr., 1883, 829). 

W. P. W. 


Ethereal Nitrosocyanacetates. By P. T. Muiisr (Compt. 
rend., 112, 1372—1373).—These salts are prepared by the action of 
amyl nitrite on the sodium derivatives of ethereal cyanacetates, 
with subsequent treatment of the sodium salts produced with sulph- 
uric acid. 

Ethyl Nitrosocyanacetate——An equivalent quantity of sodium dis- 
solved in absolute alcohol is added, little by little, to ethyl cyanacetate 
(1 mol.), and amyl nitrite (1 mol.) is added, in small portions at 
a time, to the resulting mass, which is then heated to 50—60°. It is 
cooled, washed with ether, and precipitated with dilute sulphuric acid. 
The oil is dissolved in ether, dried, and crystallised by evaporation. 
Ethyl nitrosocyanacetate, NO-CH(CN)-COOEt, forms small, white 
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crystals, melts at 127—128°, and is very soluble in water, alcohol, and 
ether, less so in benzene. The sodium salt crystallises in small, 
ellow, fibrous prisms containing 5 mols. H,O. It is formed directly 
by the action of amyl nitrite on ethyl sodiocyanacetate ; the product 
is evaporated to dryness and dissolved in alcohol; the salt is precipi- 
tated by the addition of benzene. 
Methyl nitrosocyanacetate is obtained, by the same method as its 
homologue, in the form of small, tabular crystals melting at 119°. 
The sodium salt occurs in yellow, flat prisms containing 14 mols. H,0. 


Cyanostearic Acid, Hexadecylmalonamic Acid, and Hexa- 
decylmalonic Acid. By C. Hert and J. Sapomsky (Ber., 24, 
2778—2785). — a-Cyanostearic acid, CN*C,,Hy*COOH, is prepared 
by dissolving ethyl a-bromostearate (this vol., p. 1336) (50 grams) in 
alcohol, adding potassium cyanide (14 grams) dissolved in the smallest 
quantity of hot water, and heating the mixture in a reflux apparatus 
for 5—6 days, then collecting the dark precipitate, washing with 
alcohol, dissolving in water, adding sulphuric acid, filtering from the 
humus substance which separates, extracting with ether, and finally 
purifying the acid by crystallisation from glacial acetic acid, and sub- 
sequently from a mixture of alcohol and light petroleum; it forms 
small, iridescent, transparent plates or prisms, melts at 83°5°, and is 
readily soluble in alcohol, ether, and glacial acetic acid, but almost 
insoluble in light petroleum. When the acid is heated at 200—250°, 
carbonic anhydride is evolved and stearonitrile (Krafft and Stauffer, 
Abstr., 1882, 1274) is formed. 

Hexadecylmalonamic acid, CONH,°C,,Hs,COOH, is obtained by 
boiling a-cyanostearic acid with alcoholic potash for 2—3 days, dis- 
tilling off the alcohol, dissolving the residue in water, precipitating 
with hydrochloric acid, redissolving in ether, and crystallising the 

lates which first separate from the ethereal solution from a mixture 
of light petroleum and a little alcohol. The acid forms delicate, silky 
scales, and is readily soluble in hot alcohol, ether, and hot benzene, 
but only sparingly in light petroleum; it begins to decompose 
below its melting point into stearamide (m. p. 108°), and when 
heated at 130—150°, it is an converted into the latter. 

Hexadecylmalonic acid, C,;Hy(COOH),, is formed by boiling hexa- 
decylmalonamic acid with alcoholic potash for 3—4 days, or a-cyano- 
stearic acid with an excess of the latter for 6—7 days, isolating in the 
same manner as hexadecylmalonamic acid, and finally crystallising 
from glaciai acetic acid; it crystallises in lustrous, pointed, rhombic 
tablets, melts at 121°5—122°, and is readily soluble in alcoholic ether, 
hot benzene, or glacial acetic acid, but almost insoluble in light petr- 
oleum, and quite so in water. The acid is identical with the cetyl- 
malonic acid described by Guthzeit (Abstr., 1881,408). When heated at 
160—180°, hexadecylmalonic acid is converted into stearic acid with 
the evolution of carbonic anhydride. The salts likewise decompose 
on heating, as follows: the barium salt at 270—290°, the cadmium salt 
at 250°, the zinc salt at 230°, the copper salt at 210°, and the silver salt 
at 190°. A. R. Le 
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Acids from Baku Petroleum. By O. Ascuan (Ber., 24, 2710— 
2724; compare Abstr., 1890, 737).—Heptanaphthenecarboxylic acid, 
C,H,,O2, has been previously isolated by Markovnikoff; it boils at 
237—239°, and is with difficulty rendered anhydrous. The coefficient 
of refraction for sodium light is N = 1°4486, and the molecular 
refractive power = 38°7, which agrees with the theory. The acid is 
unaffected by bromine or potassium permanganate. The methyl salt 
boils at 190—192°; the specific gravity = 0°9357, 18°/18°. The 
potassium and sodium salts are crystalline and readily soluble in water 
or alcohol. The calcium salt, (C;H,;CO-O),Ca, crystallises from water 
in long needles, and is deposited in an amorphous condition on heating 
a cold, saturated solution. The barium salt is obtained in anhydrous, 
lustrous plates; the silver salt is amorphous. All these compounds 
resemble the corresponding hexanaphthenecarboxylates in general 
properties. The chloride, C;H,;-COCI, is a strongly refractive, dense 
liquid, which boils at 195—195° and gradually undergoes decomposi- 
tion. The amide, C;H,;;CONH:, is most readily prepared by heating 
the acid (5 parts) with ammonium thiocyanate (4 parts) until a por- 
tion becomes crystalline on cooling; it is deposited from a mixture of 
ether and light petroleum in silvery, lustrous plates; it melts at 
133°, but sublimes below 100°, and boils at about 250° with slight 
decomposition. The compound is somewhat volatile with steam, and 
combines with hydrochloric acid and calcium chloride. The nitrile, 
C;H,;,CN, is formed by the distillation of the preceding compound ; 
it boils at 199—201° (corr.) and has a characteristic smell; the 
coefficient of refraction is [m]p = 1°4452. 

Heptanaphthenamine, C;H,;*N H:, is readily prepared from the amide 
by Hofmann’s method ; the yield is 66 per cent. of theory. It boils 
at 151—153° (corr.), and is a colourless liquid, absorbing carbonic 
anhydride from the atmosphere, and giving the ordinary reactions for 
primary amines. The hydrochloride forms large, lustrous plates, which 
are excessively soluble in water or alcohol, and are very hygroscopic ; 
the platinochloride crystallises in large, lustrous, golden, hexagonal 
plates. Attempts to prepare heptanaphthene alcohol by means of the 
diazo-reaction were not very successful; a liquid was obtained which 
boiled at 161—163°: it was, however, coloured, and contained 
nitrogen. 

Heptanaphthenecarboxylic acid is oxidised on boiling with 10 parts 
of nitric acid (sp. gr. 1°3) ; acetic acid, carbonic anhydride, and oxalic 
acid are formed, together with a viscid, uncrystallisable liquid, which 
is readily soluble in water and which appears to be a polybasic 
hydroxy-acid ; the silver salt contains, as the mean of several analyses, 
61:12 per cent. of silver. By the prolonged action of phosphorus and 
hydriodic acid on heptanaphthenecarboxylic acid at 200—240°, a hydro- 
carbon is obtained which boils at 117—118°, and is identical with the 
octonaphthene, C,H, isolated by Markovnikoff from Caucasian petr- 
oleum. The yield is 29 per cent. It thus appears that the naphthene 
acids are simply monocarboxylic acids of the naphthenes. This portion 
of the paper concludes with some polemical remarks on a recent com- 
munication of R. Zaloziecki, respecting the constitution of petroleum 
acids (compare this vol., p. 999). 
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Octonaphthenecarboxylic acid, C,H,,O., has been previously described 
by Markovnikoff; it boils at 251—253° (corr.), and has a sp. gr. 
= 0°9893, 0°/0°; its coefficient of refraction is [nm] = 1°453, and the 
molecular refractive power = 43°0. The methyl salt boils at 211—213° 
and is very hygroscopic. The bariwm and calcium salts are not de- 
composed by carbonic anhydride ; the former is crystalline and spar- 
ingly soluble in cold water, but readily dissolves in alcohol. The 
chloride is a dense, oily liquid, which boils at 206—208° and slowly 
decomposes in presence of water. The amide crystallises from a 
mixture of benzene and light petroleum in large, thin, lustrous plates, 
and melts at 128—129°. o 


Propylideneacetic Acid. By P. Orr (Ber., 24, 2600—2604).— 
Propylideneacetic acid is obtained by warming equal weights of 
malonic acid and propaldehyde with half the weight of acetic acid on 
the water-bath as Jong as carbonic anhydride is evolved. The reac- 
tion usually takes from 3 to4 days. The mixture is then fractionally 
distilled ; the fractions boiling at 180—200° and 200—220° contain the 
greater part of the product. From former experiments, the product 
is known to be a mixture (this vol., p. 821); it was worked up as 
follows :—The fraction boiling at 180—200° is neutralised with 
barium carbonate, evaporated to dryness, and extracted with absolute 
alcohol until quite white. It is then dissolved in water, the solution 
evaporated until a crust separates, which dissolves on cooling, and to 
the clear cold solution alcohol is added until a considerable portion 
of the salt is precipitated. The precipitate is then dissolved by 
heating the mixture, and, on cooling, the barium salt separates in 
large, nacreous leaves. Barium propylideneacetate crystallises without 
water, is very characteristic, is insoluble in absolute alcohol, easily 
soluble in water, and more so in cold than in hot water. Pure propyl- 
ideneacetic acid is obtained by decomposing the above salt with 
hydrochloric acid, and extracting with ether. It has an odour somewhat 
like that of crotonic acid, is quite colourless, boils at 193°5°, and is 
sparingly soluble in cold water. The calcium salt crystallises with 
1 mol. H,O, is more soluble in cold water than in hot, and 
crystallises in beautiful needles on heating the cold saturated solu- 
tion in a sealed tube. It is easily soluble in cold water, less readily 
in absolute alcohol, and separates from the latter in aggregates of 
small needles. 


On examining the mother liquors of the crude barium propylidene- — 


acetate, the authors separated a salt which they identified as barium 
ethylidenepropionate ; and they point out that this explains the for- 
mation of a small quantity of lactone, observed by Zincke and 
Kiister on boiling the bromovaleric acid obtained from their propyl- 
ideneacetic acid with water. 

The authors have also prepared the dibromides from the three 
isomeric acids, allylacetic acid, ethylidenepropionic acid, and propyl- 
ideneacetic acid. 

Dibromallylacetic acid is easily obtained solid, melts at 58°, is 
easily soluble in carbon bisulphide, more sparingly in petroleum, and 
crystallises from the latter in small, lustrous leaflets. 

VOL. LX. 5 e 
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The dibromides from the other two isomerides were at first oils; 
but after some time the dibromide from ethylidenepropionic acid 
solidified, and on adding a crystal of this to the dibromide from prop- 
ylideneacetic acid it also solidified. Both dibromides crystallise in 
large, broad needles from carbon bisulphide, and in large, measurable 
prisms from petroleum. They both melt at 64—65°, and are identical 
in crystalline form and in all other properties. E. C. R. 


Polymerides of Ricinoleic Acid. By Scuevrer-Kestner (Compt. 
rend., 113, 201—203).—Castor oil, when heated with water at 
150°, splits up into glycerol and a mixture of rincinolgic and diricin- 
oleic acids in about equal molecular proportions. The degree of 
polymerisation increases with the temperature, the molecular weight 
of the acid being 709 after heating at 200°. Asthe molecular weight 
increases, the energy of the acid function decreases, diricinoleic acid 
showing a feeble neutralising power. The polyricinoleic acids are de- 
polymerised when heated with sodium hydroxide solution at a temper- 
ature above 100°, but very little change takes place below 100°. 

When ricinoleic acid is heated alone, it gradually polymerises, and 
finally yields pentaricinoleic acid with a molecular weight of 1418. 

C. H. B. 

Solid Product of the Oxidation of Drying Oils. By A. Livacue 
(Compt. rend., 113, 136—139).—When the product of the oxidation of 
drying oils is placed in various solvents there is no apparent action, but 
after prolonged contact the product becomes more transparent and 
swells up, whilst at the same time the liquid becomes coloured. These 
phenomena are best seen when benzene is used. If the oxidised oil is 
triturated with one of the solvents, it rapidly swells up and becomes 
so finely divided that it forms a paste. If an excess of solvent is 
added, the particles composing the paste quickly become suspended 
in it. By trituration with successive quantities of the solvent until 
the latter no longer becomes coloured, the substance is separated into 
two parts, one soluble and coloured, the other insoluble, transparent, 
and gelatinous. If the gelatinous matter is allowed to dry, it forms 
an elastic and readily friable solid. When the solvent is allowed to 
evaporate, it leaves a sticky residue which welds at low temperatures. 
It is evident that the product of the oxidation of drying oils is very 
similar to caoutchouc. Solvents separate both of them into an in- 
soluble and a soluble portion, and if the liquid is allowed to evaporate, 
' the dissolved matter acts as a cement and forms a residue that is 
seemingly homogeneous. Oxidised oil can be prepared in large quanti- 
ties by allowing oil to drop on sheets of cloth hung vertically, so that 
a very thin layer is exposed to the action of the air, oxidation 
taking place more rapidly if the room containing the cloths is 
heated. When the oxidised oil is triturated with a solvent and the 
solvent is allowed to evaporate, a residue is obtained that may be 
used in place of indiarubber for many purposes. C. H. B. 


Preparation of. Lactic Acid. By G. Jacquemin (Bull. Soc. Chim., 
[3], 5, 294—298).—A wort is made by mashing malt at 50° and 
completing the exhanstion at successive temperatures of 60°, 63°, 
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and 65°; finally the wort is boiled, cooled to 45°, and a carbonate is 
added with the pure lactic ferment. Pure cultivations of the latter 
are made in barley wort to which calcium carbonate is added, The 
fermentation is carried out in vessels which are maintained at 45° 
by means of steam coils or hot-water pipes; the vessel should 
either be hermetically closed and furnished with a gas siphon, or 
covered with a double cloth in order to allow the escape of carbonic 
anhydride and prevent entrance of dust; a tube is also arranged by 
which filtered air is introduced to the base of the vessel once or twice 


‘ during the day in order to agitate the liquor. The fermentation is 


complete after a lapse of five or six days. 

The resulting solution of calcium lactate is freed from nitro- 
genous matters by the addition of tannic acid or of a tannin extract, 
and crystalline calcium lactate is obtained on evaporation of the 
filtrate. T. G. N. 


Dehydracetic Acid. By D. Tivott (Gazzetia, 21, 414—420).— 
When a mixture of dry dehydracetic acid (50 grams) and lime 
(250 grams) is distilled, a brown oil (20 grams) is obtained, which on 
redistillation from lime and fractionation yields acetone, mesity] 
oxide, and parametaxylenol, C;H;Me,OH, melting at 62°5° and boiling 
at 225° (compare Abstr., 1878, 411; 1884, 737). 

The formation of an aromatic compound directly from dehydracetic 
acid, in this manner, being difficult to understand, the author sug- 
gests that the xylenol may be a condensation product of the acetone. 
By the action of lime on acetone, Fittig (Annalen, 110, 32; 112, 
311) obtained a substance melting at 28° and boiling at 210—220° 
to which he assigned the formula C,H,,O, and the name phorone. 
The author, on preparing this substance, only obtained it in very small 
quantity, but suspects it to be xylenol. W. J. P. 


Homologues of Malic Acid. By A. Micnant and G. Tissor 
(Ber., 24, 2544—2546).—In a recent paper, Bischoff states that 
Fittig has obtained ethylmethylmaleic anhydride by the action 
of pyruvic acid on pyrotartaric acid. The authors, in the course of 
their work on the homologues of malic acid, have also obtained this 
compound synthetically, and therefore communicate part of their 
results, although the investigation is not yet completed. 

In order, first of all, to settle the question of the constitution of 
citramalic acid, the authors have prepared methoxysuccinic acid, 
which, according to Morris (Abstr., 1880, 6) and Bredt (Abstr., 
1882, 162), is not identical with the first-named acid. They find, con- 
trary to Bredt’s statement, that the acid may be readily obtained by 
the action of nascent hydrogen cyanide on ethyl acetoacetate, and that it 
melts at 119° instead of 106°. Citramalic acid prepared by 
Morawski’s method also melted at 119°, and behaved in exactly the 
same manner as methoxysucginic acid, so that the two acids must be 
identical. 

Symmetrical ethylmethylmalic acid may be readily obtained in a 
similar manner from ethyl ethylacetoacetate, and forms hygroscopic 
prisms, melts at 132°, and yields well crystallised salts. When 
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heated, it passes almost quantitatively into ethylmethylmaleic an- 
hydride, which boils without decomposition at 226°, dissolves only 
slightly in water, and yields salts of ethylmethylmaleic acid with 
alkalis. On the addition of acids to aqueous solutions of the salts, 
the anhydride is reprecipitated as an oil. 

Pyrocinchonic anhydride may be obtained in like manner from 
ethyl methylacetoacetate, and the authors are at present engaged on 
the further investigation of this compound. They also find that the 
B-y-dicarboxyl-y-valerolactone described by Rach (Abstr., 1886, 
1012) may be readily obtained from the products of the hydrolysis of 
the cyanhydrin of ethyl acetosuccinate, and that the tribasic potas- 
sium salt obtained by boiling it with potash loses water on heating 
at 150° in a vacuum, forming an acid which may be identical with 
cinchonic acid. H. G. C. 


Thermochemistry of Humic Acid from Sugar. By Berruetor 
and Anpr& (Compt. rend., 112, 1237—1245).—Humic acid from sugar 
(this vol., p. 1089), prepared by separation from its alkali salts, and 
dried rapidly at a low temperature, had a composition agreeing with 
the formula 2C,H,O; + CisH,O,. Its heat of combustion was 
5880 cal. at constant volume; consequently the heat of formation at 
constant pressure is 731 cal. for 1 gram. If the oxygen united with 
the hydrogen to form water, and the latter combined with the carbon 
and the surplus of hydrogen, the formation of the humic acid would 
absorb 628 cal. 


Cu + Hie + O; = CyH;,0; ...... develops +265°9 Cal. 
ee Gr Gr ED o cacuscceesee 6s i +483°0 ,, 
Cis + H, + 7H.O = C,.H,,0; eeee absorbs —217°1 ” 


Now C, + C,H,O = C,H»O, absorbs —109°1 Cal., and hence the 
conversion of 3C,;H,,0, into C,.H,,O; is accompanied by the liberation 
of about +110 Cal. 

Humic acid dried at about 100° swells up, forms a pasty mass in 
contact with water, but dissolves to a very slight extent only. There 
is, however, a considerable development of heat; C,.H,,O, + H,O = 
C,sH.O; develops +13°7 Cal., the heat of hydration of acetic anhydr- 
ide being +13°9. It is remarkable that the acid tends to lose water 
and pass into the anhydride even at the ordinary temperature. 

Humic acid is tribasic; neutralisation by the first equivalent of 
potassium hydroxide develops +18 Cal.,and the salt formed is insolu- 
ble and highly stable. Addition of a second and third equivalent of 
alkali develops a further quantity of +6 Cal., with formation of bi- 
basic and tribasic salts. Freshly precipitated humic acid, when left 
in contact with its mother liquor, rapidly passes into the same condition 
as the air-dried acid. 

Humic compounds, similar to those which exist in soils, attain their 
maximum degree of hydration in presence of alkalis, being dehydrated 
in presence of acids. C. H. B. 


A Furfurallevulinic Acid. By A. Lupwie and E. A. Kenrer 
(Ber., 24, 2776—2778).—When a solution of levulinic acid (23°2 
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grams) in water (300 c.c.) and one of sodium hydroxide (16 grams) 
in water (160 c.c.) are successively added to furfuraldehyde (19°2 
grams) dissolved in 99 per cent. alcohol (200 c.c.), and the mixture 
is heated for five minutes at 60°, then cooled with ice and carefully 
acidified with hydrochloric acid, a precipitate is produced which is 
found to consist of a crystalline and a pulverulent compound; these 
are mechanically separated. The former is purified by crystallisation 
from hot ether, and forms faintly yellowish-coloured prisms, having the 
composition of a furfurallevulinic acid, CH »O.; it is very sparingly 
soluble in cold water and boiling light petroleum, readily soluble in 
hot alcohol or ether, and very easily in chloroform and benzene. 
The silver salt, CyH,O,Ag, is not very sensitive towards light; 
the calcium salt, (C\yH,O,),Ca + 2H,0, crystallises in yellow needles. 
The acid melts at 113° without perceptible decomposition, but after 
resolidification at 8—-9° lower, having in fact then the same melting 
point as the above-mentioned pulverulent compound, which appears 
to be an isomeride, and seems also to be produced when the furfur- 
allevulinic acid is crystallised from boiling water; this may be due 
to the fact that in the latter operation the acid melts prior to dis- 
solving. Further experiments are in progress. A. R. L. 


Decomposition Products of «-Hydroxy-acids. By H. v. Prcu- 
MANN (Annalen, 264, 261—309).—An exhaustive investigation of 
coumalinic acid, a compound obtained by treating malic acid with 
concentrated sulphuric acid (compare Abstr., 1884, 1124), has proved 
conclusively that it is a derivative of an unsaturated lactone (cou- 
malin), and that its constitution is expressed by the formula 


co<bH-CH>C-COOH. 


Coumalinic acid is best prepared by heating anhydrous malic acid 
(50 grams) on the water-bath with a mixture of concentrated sulph- 
uric acid (75 grams) and 10—12 per cent. anhydrosulphuric acid 
(75 grams); when the evolution of carbonic oxide ceases, which is 
usually the case in 1}—2 hours, the solution is carefully mixed with 
ice (200 grams), kept over night, the precipitated acid separated 
by filtration, washed with ice-cold water until almost free from sulph- 
uric acid, and then dried on porous plates; the acid in the mother 
liquors and washings is extracted by shaking six times with ether. 
The total yield of the crude product is about 80 per cent. of the 
theoretical, but it contains fumaric acid and traces of trimesic acid ; 
it can be purified by dissolving it in water at 70—80°, shaking the 
solution with animal charcoal, and then extracting the acid with 
ether. It crystallises from methyl alcohol and glacial acetic acid in 
colourless prisms, turns reddish at 200°, and melts at 205—210° with 
decomposition; it boils at about 218° under a pressure of 120 mm. 
with partial decomposition, and when heated carefully it gives a 
sublimate the edges of which have a characteristic rose-colour. It is 
insoluble in chloroform, benzene, and light petroleum, and only 
sparingly soluble in cold water, ether, acetone, and ethyl acetate, but 
moderately easily in methyl alcohol, glacial acetic acid, and alcohol ; 
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its solution in water and dilute acids undergoes decomposition on 
boiling, with evolution of carbonic anhydride and formation of croton- 
aldehyde, the solution turning brown. When boiled with barium 
hydroxide, it is decomposed into formic acid and glutaric acid (m. p. 
132—134°). It is decomposed by cold alkalis, and it reduces 
Fehling’s solution and ammoniacal silver nitrate solution (in presence 
of soda) on boiling; with boiling acetic anhydride, it gives an in- 
tense, brownish-red coloration. Small quantities of coumalinic acid 
are most easily detected by converting the acid first into the methyl 
salt, and then into the characteristic anil (m. p. 140°) previously de- 
scribed (loc. cit.); this reaction can be carried out with as small a 
quantity as 0°02 gram of the acid, if it is not very impure. All the 
salts of coumalinic acid are decomposed on boiling with water, yielding 
a carbonate and crotonaldehyde. The magnesium salt, (C;H;0,).Mg 
+ 6H,O, crystallises from warm water in colourless prisms; the 
zinc salt (+ 6H,O) also crystallises very well. The barium salt, 
(C.H;0,).Ba + 2H,0, is a slightly coloured, crystalline powder, more 
readily soluble than the salts just described. The silver salt is colour- 
less, but turns black on exposure to light in a dry condition. The 
mercurous salt is a colourless, granular compound. The salts of the 
alkalis are very readily soluble in water, but more sparingly in 
alcohol. A 5 per cent. solution of the barium salt gives precipitates 
with ferric chloride and with bismuth nitrate, but not with solutions 
of copper, cadmium, lead, manganese, or mercuric salts. The 
methyl] salt (loc. cit.) boils at 178—180° under a pressure of 60 mm., 
and at 250—260° under the ordinary atmospheric pressure without 
appreciable decomposition; it crystallises well from hot water, &c., 
melts at 73—74°, and is decomposed by water and alkaline carbonates 
(see below). The ethyl salt, C,H,O,Et, prepared by treating the 
acid with alcohol and sulphuric acid, melts at 36°, boils at 262—265°, 
and resembles the methyl salt in its behaviour with solvents; when 
treated with aniline, it is converted into a yellow, crystalline anil, 
which melts at 121°. The chloride, C;H,;0,.-COCI, is formed when 
crude coumalinic acid is moistened with phosphorus oxychloride, 
and then warmed with phosphorus pentachloride on the water-bath, 
an energetic reaction taking place; it boils at about 180° under 
a pressure of 80 mm., and the distillate solidifies on cooling to a mass 
of crystals, which could not, however, be obtained free from phos- 
horus. 

The formation of coumalinic acid from malic acid is due to the 
intermediate production of formylacetic acid; this is proved by the 
fact that ethyl sodioformylacetate (compare Wislicenus, Abstr., 1888, 
129) is readily converted into coumalinic acid on treatment with con- 
centrated sulphuric acid. The sodium derivative just referred to is 
without doubt a derivative of ethyl formylacetate, as, when treated 
with resorcinol in presence of sodium ethoxide, it yields umbelliferon, 
just as resorcinol and ethyl acetoacetate give 8-methylumbelliferon. 

B-Nitrosopropionic acid (oximidoformylacetic acid), 


NOH:CH:-CH,COOH, 
is obtained when dilute (1 : 5) soda (140—150 c.c.) is gradually added 
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to a well-cooled mixture of conmalinic acid (20 grams), hydroxyl- 
amine hydrochloride (20 grams), and water (100 c.c.), and the solution 


“then carefully warmed on the water-bath for 10—20 minutes ; after 


cooling, sulphuric acid is added until the solution colours tropsoline 
paper violet, and the product is then extracted withether. It separates 
from ether in colourless crystals, melts at 117—118° with decomposi- 
tion, and is readily soluble in water and alcohol, but only sparingly in 
ether, and insoluble in chloroform, benzene, and light petroleum ; it is 
decomposed by sodium carbonate and by boiling water, with evolution 
of carbonic anhydride, and it reduces Fehling’s solutionandammoniacal 
silver nitrate solution on warming. In its aqueous solution, copper 
acetate produces a light-blue, crystalline precipitate, and ferric chloride 
a reddish-brown coloration; when warmed with acetic chloride in 
ethereal solution, it is converted into a compound which crystallises in 
colourless prisms, melts at 144—145° with decomposition, and gives 
a wine-red coloration with an alcoholic solution of ferric chloride. 
When the acid is kept for a long time, it is transformed into a porous, 
hygroscopic substance, which is insoluble in ether and alcohol. The 
molecular weight of f-nitrosopropionic acid was determined by 
Raoult’s method, and found to be in accordance with the molecular 
formula given above; that it has the constitution assigned to it is 
proved by the following facts: —1. When boiled with dilute sulphuric 
acid, it is decomposed into hydroxylamine, acetaldehyde, and carbonic 
anhydride. 2. On reduction, it is converted into B-amidopropionic 
acid (8-alanine), which can be easily isolated in the form of the 
sulphone described below. 

The most plausible explanation of the formation of A-nitrosoprop- 
ionic acid from coumalinic acid is that the latter is first converted 
into formylglutaconic acid, COOH-CH:CH-CH(CHO)-COOH, by 
direct combination with 1 mol. H,O; this hypothetical intermediate 
product probably undergoes intramolecular change into a compound 
of the constitution COOH-CH,*CH:C(CHO)-COOH, which is then 
decomposed into 2 mols. of formylacetic acid by combination with a 
second molecule of water. 

Benzenesulphone-B-alanine, SO.Ph:NH-CH,°CH,°COOH, is obtained 
when A-nitrosopropionic acid is reduced with sodium amalgam, and 
the crude product shaken with soda and benzenesulphonic chloride ; 
it crystallises from water in colourless plates or prisms, melts at 
111—112°, and is readily soluble in most ordinary solvents except 
cold water. 

Methyl dihydrogen trimesate, CypH,Og, is easily obtained by treating 
methyl coumalinate with dilute soda (1 mol.) at the ordinary tem- 
perature, and then acidifying the solution; on keeping for a long 
time, the product is deposited in colourless prisms, and can be recrys- 
tallised from boiling water. The yield is 30—40 per cent. of the 
methyl coumalinate employed. It crystallises with 1 mol. H,O, which 
is expelled at 105°, melts at 205—208°, and is readily soluble in 
alcohol and ether. When methyl coumalinate is kept for some days 
in contact with water, it is partially transformed into methyl di- 
hydrogen trimesate ; free coumalinic acid, on the other hand, seems 
not to give trimesic acid, even on treatment with alkalis. Trimesic 
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acid melts at about 345—350° (in an air-bath); its ethyl salt crystal- 
lises in long, lustrous prisms melting at 133°, and the methyl salt in 
slender, lustrous needles melting at 144°. 

Coumalin, CHC H.Gr>O, can be obtained by the dry distillation 
of mercurous coumalinate in an atmosphere of hydrogen; the yield is 
about 30 per cent. of the theoretical. It is a colourless oil of sp. gr. 
120006, 19°5°/4°, but it gradually darkens on exposure to the air; it 
solidifies on cooling to a mass of crystals which melt at 5°. It boils 
at 120°, under a pressure of 30 mm. without decomposition, and 
under the ordinary atmospheric pressure (717 mm.) at 206—209° 
with slight decomposition; it is miscible with all ordinary solvents, 
but it separates from its aqueous solution on the addition of potassium 
carbonate. It is not acted on by boiling water, but it is decomposed 
by alkalis with formation of crotonaldehyde and carbonic anhydride. 

F. S. K. 

Orthocyanobenzyl Chloride and Orthocyanobenzal Chloride. 
By A. Drory (Ber., 24, 2563—2574).—Gabriel and Day (Abstr., 1890, 
1249), by the action of concentrated sulphuric acid on orthocyano- 
benzyl thiocyanate, have obtained a compound, C,H;NS, which 
behaves both like a mercaptan and like a base. The author has 
examined the corresponding selenium compounds. 

Orthocyanobenzyl selenocyanate, CN*C,H,yCH,*SeCN, is obtained by 
mixing an alcoholic solution of orthocyanobenzyl chloride with an 
alcoholic solution of potassium selenocyanate, and heating the mixture 
in a reflux apparatus for }—4 hour. It crystallises from benzene in 
compact, colourless, rhombohedra or prisms, melts at 121°, com- 
pletely decomposes at 200°, and is soluble in methyl and ethyl 
alcohol, ether, petroleum, carbon bisulphide, acetone, and benzene. 

Selenophthalimidine (orthocyanobenzyl selenomercaptan), Cs;H;NSe, 
is obtained by gradually adding orthocyanobenzyl selenocyanate (10 
grams) to concentrated sulphuric acid (75 c.c.). Carbonic anhydride 
is evolved, and a clear solution is obtained. The mixture is poured 
into iced water, excess of sodium carbonate added, and the resulting 
emulsion extracted with ether. The product is a yellow oil, has a 
nauseous odour, partially solidifies on remaining in a closed vessel 
and melts again at 30°. It is soluble in chloroform, petroleum, 
benzene, alcohol, and ether, decomposes on exposure to air, yielding 
orthocyanobenzyl! diselenide, and cannot be distilled without decom- 
position. It dissolves completely in acids, is precipitated from 
solution by alkalis, and is again dissolved by excess of alkali. The 
salts of selenophthalimidine crystallise well from alcohol in prismatic 
needles, and are decomposed on evaporating the aqueous solution on 
the water-bath. The hydrochloride is sparingly soluble in water and 
alcohol, and is obtained in long, flat, prismatic needles by evaporating 
an aqueous solution in a vacuum over sulphuric acid. The platin- 
chloride is precipitated as an orange-yellow, insoluble, and infusible 
powder. The picrate is obtained as an intensely yellow, crystalline 
precipitate, is sparingly soluble in alcohol, and decomposes at 170° 
without’ melting. The hydrobromide crystallises in colourless, pris- 
matic needles, and melts at 264°. The sulphate crystallises from 
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water in slender, silky needles, melts at 145—150° with frothing, and, 
on boiling its aqueous solution, decomposes yielding selenophthalide. 

Selenophthalimidine periodide, CsH,NSel,, is obtained by heating 
orthocyanobenzyl selenocyanate (5 grams ) with hydriodic acid (20 c.c.; 
sp. gr. = 1°70) for five hours at 100°. The product is washed with ether 
and crystallised from alcohol. It crystallises in slender, dark-violet 
needles, melts at 223° with decomposition, and is sparingly soluble in 
boiling alcohol, and almost insoluble in all other solvents. 

Orthocyanobenzyl methyl selenide, CN-C,H,CH,"SeMe, is obtained by 
the action of methyl iodide (2 grams) on a solution of selenophthal- 
imidine hydrochloride (4 grams) in alcoholic potash. The product is 
distilled with steam and extracted with ether. It is a yellowish- 
brown oil, has an unpleasant odour, and distils at 180—200° without 
decomposition. 

Orthocyanobenzyl diselenide, (CNC,HyCH,).Se:, is obtained when a 
solution of a salt of the compound C,H;NSe is treated with sodium 
hydroxide and extracted with ether. It crystallises in needles, melts 
at 108—110° with decomposition, and is soluble in methyl and ethyl 
alcohoi, benzene, chloroform, and carbon bisulphide. 


Selenophthalide, OH< TS Se, is obtained on allowing an alcoholic 


solution of selenophthalimidine to remain with excess of potash in a 
warm place ; ammonia is slowly evolved, and on distilling the mixture 
in a current of steam an emulsion is obtained which deposits short, 
nacreous needles of selenophthalide. It crystallises from alcohol in 
short, colourless leaflets, melts at 58°, and is soluble in alcohol, ether, 
and benzene. 

When orthocyanobenzyl chloride is heated to boiling in a reflux 
apparatus with copper nitrate and water, the blue colour of the solu- 
tion remains unaltered ; the chloride, however, completely dissolves, 
and on extracting the solution with ether, phthalide is obtained. Silver 
nitrate has the same action. Gabriel and Otto, however, obtained 
phthalide by the action of water alone on orthocyanobenzyl chloride 
(Abstr., 1887, 1035), and the author points out that as the colour of 
the above copper solution remains unaltered, the metallic salts are 
probably without action, and the water alone is necessary. 

Orthocyanobenzyl bromide, CN-C,H,yCH,Br, is obtained by leading 
bromine vapour, by means of a stream of carbonic anhydride, into 
boiling orthotolunitrile. It is easily soluble in alcohol, ether, benzene, 
petroleum, &c., sparingly in water, is volatile with steam, melts at 
76°, distils without decomposition, and crystallises in the mondsym- 
metric system, a:b:c = 15363: 1: 0°9642; B = 78° 5’. 

Orthophthalaldehydic acid (m. p. 96°) is obtained when ortho- 
cyanobenzal chloride (2 grams) is heated in a reflux apparatus with 
silver nitrate (4 grams) and water (150 c.c.). 

Orthocyanotriphenylmethane is obtained as follows :—Aluminium 
chloride (7 grams) is gradually added to a mixture of orthocyano- 
benzal chloride (1U grams), and benzene (40 grams), and the mixture 
heated on the water-bath as long as hydrogen chloride is evolved. The 
mixture is then treated with dilute hydrochloric acid, and the layer of 
benzene which contains the product diluted with ether, separated, 
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dried with calcium chloride, and distilled. After the ether, benzene, 
and benzal chloride have distilled, an oil is obtained which distils at 
270—285° under 20—30 mm. pressure. It is dissolved in absolute 
alcohol, decolorised with animal charcoal, and allowed to crystallise. It 
forms slender, white needles, melts at 89°, and is soluble in methy] 
and ethyl alcohol, ether, chloroform, acetic acid, and benzene, in- 
soluble in petroleum and water. When hydrolysed with 25 per cent. 
alcoholic potash, it yields triphenylmethaneorthocarboxylic acid; this 
crystallises from acetic acid in slender, white needles, softens at 158°, 
and melts at 162°. 

Orthocyanocinnamic acid, CN‘C,HyCH:CH:COOH, is obtained by 
heating cyanobenzal chloride (2 parts) with dry sodium acetate 
(1 part) and acetic anhydride (10 parts) for 10 hours at 180°. The 
product is neutralised with sodium carbonate, the unaltered benzal 
chloride removed by distilling with steam, and the filtered solution 
precipitated with hydrochloric acid. It crystallises from alcohol in 
slender, colourless needles, melts at 252°, is soluble in alcohol, ether, 
acetic acid, chloroform, and benzene, but insoluble in water. 


E. C. R. 


Preparation of 1:2: 4-and 1:3:4-Dichlorotoluenes. By H. 
ErpMANnn (Ber., 24, 2769—2771).—1 : 2 : 4-Dichlorotoluene [Me : Cl, 
= 1:2:4] is best prepared from metatolylenediamine by Sand- 
meyer’s method. A solution of 200 grams of cupric chloride in a litre 
of hydrochloric acid (sp. gr. = 1175) is boiled with 150 grams of 
copper turnings until decolorised, then mixed with a solution of 
lL kilo. of metatolylenediamine in a litre of hydrochloric acid diluted 
with a litre of water, and, without cooling, treated with about 9 litres 
of a 10 per cent. sodium nitrite solution added in a thin stream with 
constant stirring. The dichlorotoluene, which separates as a heavy, 
black oil, is steam-distilled, and freed from phenols and azo-derivatives 
by washing with aqueous soda, drying over solid potash, and after- 
wards distilling. The yield amounts to 45 per cent. of the theoretical. 
Pure 1:2: 4-dichlorotoluene boils at 196—197°5° (compare Lellmann 
and Klotz, Abstr., 1886, 452). 

1:3: 4-Dichlorotoluene [ Me : Cl, = 1 : 3: 4] can be prepared from 
metachloracetoparatoluidide by converting it into the crude hydro- 
chloride (this vol., p. 1466), and treating this by Sandmeyer’s method. 
The yield of dichlorotoluene from 1 kilo. of paratoluidine by this 
method was found to be 320 grams. W. P. W. 


Artificial Mineral Lubricating Oil. The Condensation Pro- 
ducts of Allyl Alcohol with Methylbenzenes. By G. Krarmer 
and A. Spiker (Ber., 24, 2785—2793).—In a previous communication 
(this vol., p. 206), the authors have described the compounds obtained 
by the condensation of cinnamene with toluene, xylene, and pseudo- 
cumene, and were led to regard them as derivatives of propane. The 
investigations of Koenigs (this vol., p. 208), and of Liebermann and 
Hartmann (this vol., p. 1484), however, make it more probable that 
the compounds in question are ethane derivatives, the methyl radicles 
in the benzene ring -taking no part in the condensation. Xylene- 
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cinnamene, previously described as phenyltoluylpropane, must, there- 
fore, be regarded as phenylxylylethane, CHMePh-’C,H;Me.. At the 
time the paper on the condensation of cinnamene with xylene was 
read, the hope was expressed that some light would soon be thrown 
on the obscure problem of the formation of lubricating oils from 
petroleum, on account of the resemblance between these oils and 
cinnamene derivatives, as evidenced not only by the behaviour towards 
chemical reagents, but also by the fact that cinnamene derivatives 
containing methy] radicles in the benzene ring exhibit the property of 
viscosity in a marked degree. For example, phenylxylylethane has a 
viscosity of 2°1, compared with the value 15 for a medium lubricating 
oil from Alsatian petroleum, and a value 35 for a good lubricating oil 
from Caucasian petroleum. 

The present paper deals with the condensation of methylbenzenes 
with allyl alcohol in the presence of sulphuric acid. To bring about 
the condensation, a mixture of 100 c.c. of pure concentrated sulphuric 
acid and 50 c.c. of fuming sulphuric acid is gradually added, with 
vigorous shaking, to a mixture of 100 c.c. of anhydrous allyl alcohol 
with 1000 e.c. of pseudocumene (xylene, &c.), and precautions are 
taken against rise of temperature during the reaction. After remain- 
ing for some time, the sulphuric acid is carefully separated from the 
oil, and the latter mixed with a few drops of water to remove the 
remainder of the acid, and afterwards successively washed with dilute 
acid, three to four times with water in quantities of 100 c.c., then 
with 5 per cent. aqueous soda to alkaline reaction, and finally with 
water until neutral. During the washing, a difficulty arises from the 
tendency of the two layers to form a stable, white emulsion—a well- 
known and dreaded occurrence in the manufacture of lubricating oil ; 
this can, however, be overcome by the addition of ether. The oil, 
after washing, is freed from pseudocumene (xylene, &c.) by a current 
of steam at 110—120°; the temperature is then raised, and at 
200—220° a thick, colourless oil passes over with the steam, leaving a 
yellowish-brown, resinous substance, which very slowly distils with 
steam at 250°, and can be purified by fractionally distilling with steam, 
extracting with ether, &c. 

The thick, colourless oil obtained from pseudocumene can be purified 
by again distilling with steam at about 200°, or better by distillation 
in a vacunm. It has the composition C,H», giving by Raoult’s 
method numbers which agree well with this formula, and is probably 
a dimethyldicumylmethane. In the pure state it boils above 300° at 
the ordinary pressure, without appreciable decomposition, and in the 
viscosimeter gives at 15° the value 775 (water = 1), whilst the best 
Russian lubricating oil gives the value 40 inthe same apparatus. The 
resinous product of the reaction has the composition (C,H s),, and by 
Raoult’s method gives as a mean of two determinations the value 763 
for the molecular weight. The yields from 100 c.c. of allyl alcohol 
were 122 grams of oil and 90 grams of resin, and from 50 c.c. of 
alcohol, 52 grams of oil and 50 grams of resin. 

The oily product of the condensation of allyl alcohol with xylene 
has the composition C,.H.,, as confirmed by a determination of the 
molecular weight by Raoult’s method. It is significantly less viscous 
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than the corresponding product (containing two additional methyl 
radicles) from pseudocumene, and gives the value 8'l in the same 
viscosimeter. The yield from 100 c.c. of allyl alcohol amounted to 88 
grams of oil and 50 grams of resin. 

As a necessary consequence, it would follow that all high boiling 
fractions of petroleum are free from oxygen, and that the lubricating 
oils are poorer in hydrogen than the less viscous paraffin oils. These 
conclusions are borne out by analyses of a commercial lubricating oil 
of Caucasian origin, and a paraffin oil (viscosity = 15) from Alsatian 
petroleum. The investigation is being continued, but on account of 
the difficulty of characterising the products, rapid progress is not to 
be expected. W. P. W. 


Artificial Musk. By A. Baur (Ber., 24, 2832—2843).—The 
artificial musk described in a previous communication (Abstr., 1890, 
1401) was regarded as trinitroisobutyltoluene. It is, however, a 
derivative, not of isoprimary but of tertiary butyltoluene, owing to 
the occurrence in the preparation of the hydrocarbon of an intra- 
molecular change, corresponding with that observed by Schramm in 
the case of the condensation of benzene with isobutyl bromide by the 
Friedel-Crafts method (Abstr., 1889, 127). 

Tertiary butyltoluene is easily obtained by the action of tertiary 
butyl chloride on toluene in the presence of aluminium chloride. It 
boils at 185—187°, and agrees in properties with the so-called iso- 
butyltoluene. The sulphonic acid, prepared by warming it with con- 
centrated sulphuric acid, forms a barium salt, (C;,H,;SO;).Ba + H,0, 
which crystallises in white scales, and dissolves sparingly in cold 
water, but more easily in hot water, and in 50—60 per cent. alcohol. 
The sulphonamide, C,,H,;"SO,NH:2, crystallises from water in nacreous 
scales, and melts at 94—95°. LEarlier determinations with the 
sulphonamide prepared from so-called isobutyltoluene gave 74—75° as 
the melting point, and this value is always obtained with the freshly- 
prepared substance; after being kept for some hours, the melting 
point is found to have risen to and remains constant at 94—95°. The 
trinitrobutyltoluene formed by the nitration of tertiary butyltoluene 
melts at 96—97°, and is identical with the product from so-called 
isobutyltoluene. 

Nitrobutyltolwene, CMe,;-C,H;Me-NO,, is obtained by slowly adding 
fuming nitric acid to a solution of tertiary butyltoluene in acetic acid. 
It is a yellowish oil of a peculiar and slightly unpleasant odour, boils 
at 160—162° in a vacuum without decomposition, and is readily 
volatile with steam. On treatment with excess of nitric acid, it is 
converted into artificial musk. 

Dinitrobutyltolwene, CMes*C,H,Me(NO,)., is formed, together with 
the mononitro- and trinitro-derivatives when tertiary butyltoluene is 
dissolved in well-cooled nitric acid of sp. gr. 1°5. On distillation 
with steam, the mononitro-derivative passes over first, and then a mix- 
ture of the mononitro- and dinitro-derivatives distils over, leaving a 
residue of the trinitro-derivative mixed with a very small quantity of 
the dinitro-compound. A separation of the dinitrobutyltoluene can 
be more easily effected by crystallising out the greater part of the 
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trinitrobutyltoluene, repeatedly distilling the oil in a vacuum, and 
collecting the fraction boiling at 224—225°. Dinitrobutyltoluene is 
a brown oil of very unpleasant odour, and does not solidify in a 
freezing mixture. On further nitration, it is converted into artificial 
musk. 

Trinitrobutyltoluene (artificial musk), CMe,C;,HMe(NO,);, is ob- 
tained when tertiary butyltoluene is slowly added in the cold to five 
times its weight of a mixture of 1 part of nitric acid (sp. gr. = 1°5) and 
2 parts of 15 per cent. anhydrosulphuric acid, and the mixture after- 
wards heated for 8—9 hours on a water-bath. It crystallises from 
alcohol in yellowish-white needles, melts at 96—97°, is only very 
slightly volatile with steam, and has a powerful odour of musk. It 
is insoluble in water, but it dissolves readily in alcohol, ether, benzene, 
chloroform, and light petroleum. With naphthalene in alcoholic 
solution, it forms a compound 2C,,H,;(NO,)s,CjHs, which crystal- 
lises in large, yellowish scales, melts at 89—90°, and decomposes into 
its generators on warming with water. Trinitrobutyltoluene is not 
affected by treatment with alkalis or ammonia, and when warmed 
with an excess of aniline forms a compound 3C,,H,;(NO,);,2NH,Ph, 
which crystallises from the excess of aniline in compact forms, and 
melts at 64°. Of the four possible formule for a trinitrometabutyl- 
toluene, the author, on these grounds, excludes the three containing 
two nitro-radicles relatively in the ortho-position, and assigns to arti- 
ficial musk the remaining formula 


(Me : CMe;: (NO.); = 1:3:2:4:6 ]. 


Amidobutyltoluene, CMe,-C;H;Me-NH,, is formed by the reduction 
of nitrobutyltoluene with tin and hydrochloric acid. It is a colour- 
less oil, of pleasant, cumin-like odour, and boils at 245°. The acetyl 
derivative, C,,H,;;NHAc, crystallises from alcohol in lustrous scales 
melting at 162°, and the benzoyl derivative in small, white needles 
melting at 167—168°. It is therefore identical with the amido-com- 
pound obtained by Effront (Abstr., 1884, 899; 1885, 152) by heating 
isobutyl alcohol with orthotoluidine hydrochloride at 280—300°, and 
must contain the amidogen in the para-position relatively to the 
tertiary butyl radicle. 

Amidodinitrobutyltoluene, CMe;;C;HMe(NO,)."N Hi, is obtained when 
trinitrobutyltoluene in alcoholic solution is reduced with the theoreti- 
cal quantity of ammonium sulphide. It crystallises from alcohol in 
brownish-yellow needles, melts at 125—126°, and is insoluble in 
water. The hydrochloride crystallises in brown scales, and on treat- 
ment in alcoholic solution with ethy] nitrite, gives a dinitrobutyltoluene, 
which could not be crystallised. 

Tertiary butylmetaxylene, C,5H;Me,"CMe, [Me, : CMe, = 1:3: 5], 
can be prepared by boiling metaxylene either with isobutyl bromide 
or tertiary butyl bromide in the presence of aluminium chloride. It is 
a colourless liquid which boils at 200—202° under 747 mm. pressure, and 
on oxidation with nitric acid, yields mesitylenic acid, and with chromic 
acid, trimesic acid. The trinitro-derivative, CMe;-C,Me.(NO,);, crys- 
tallises from alcohol in yellowish-white needles, melts at 110°, and has 
a strong, musk like odour; the nitro-derivative, CMe,-C,H,Me,-NO,, 


1466 ABSTRACTS OF CHEMICAL PAPERS. 


formed by adding fuming nitric acid to a cold acetic acid solution of 
the hydrocarbon, crystallises from alcohol in white needles which 
melt at 85°, and have a cinnamon-like odour. 

Butylethylbenzene, CeH,Et-CMe;, is formed by the condensation of 
ethylbenzene and isobutyl bromide in the presence of aluminium 
chloride, and is separated from the butyltoluene and butylbenzene 
produced in the reaction by fractional distillation at 200—205°. It 
resembles butyltoluene in properties, and yields a trinitro-derivative, 
CMe,’C,HEt(NO,),, which is more soluble in alcohol than artificial 
musk, and has a strong, musk-like odour. 

Among the secondary products of the reaction between pure toluene 
and pure isobutyl bromide in the presence of aluminium chloride, are 
butylbenzene, butylxylene, butylethylbenzene, dibutylbenzene, and 
dibutyltoluene, and these substances are present in the fraction 
170— 200°, which was formerly used instead of pure tertiary butyl- 
toluene in the preparation of artificial musk. W. P. W. 


Action of Chlorine on Acetoparatoluidide. Preparation of 
Metachloroparatoluidine. By H. Erpmann (Ber., 24, 2766— 
2769).—Hitherto metachloracetoparatoluidide has been prepared by 
the action of chlorine on acetoparatoluidide, either suspended in water 
(Wroblewsky, Annalen, 168, 196), or in dilute aqueous solution at 
0° (Lellmann and Klotz, Abstr., 1886, 452), and in both cases the 
yield was small and unsatisfactory. It can, however, be obtained in 
considerable quantity by dissolving acetoparatoluidide (100 grams) 
in hot acetic acid (100 c.c.), and passing a rapid stream of chlorine 
(160 grams) through the solution, which soon becomes boiling hot. 
To prevent loss of chlorine, three flasks placed in series, and con- 
taining the quantities given, are connected with the chlorine generator. 
The metachloracetoparatoluidide can be easily freed from accom- 
panying resinous matters, and crystallises from alcohol, or from a 
mixture of chloroform and light petroleum, in needles melting at 
111—112°. 

Metachloroparatoluidine may be prepared directly from the chlorin- 
ation product by distilling off the acetic acid, boiling the residue 
with 20 percent. hydrochloric acid in a reflux apparatus for 3—4 hours, 
and afterwards distilling with steam to remove the small quantity of 
chlorinated cresol formed in the reaction. On cooling, the sparingly 
soluble hydrochloride separates as a crystalline mass, whilst the more 
soluble paratoluidine hydrochloride remains in the mother liquor. 
The crystalline hydrochloride is then decomposed with aqueous soda, 
and the base freed from the less volatile dichlorotoluidine by steam 
distillation, The yield, under these conditions, amounts to more than 
400 grams from 1 kilo. of commercial paratoluidine, and the product 
is very fairly pure, boiling at 218—225°. Metachloroparatoluidine, 
purified by conversion into its sparingly soluble crystalline nitrate, is 
a colourless oil which boils at 223—224° (corr.), and crystallises in a 
freezing mixture in lustrous, snow-white scales melting at 7°; on 
exposure to air and light, it soon becomes coloured. W. P. W. 
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y-Phenoxypropylamine. By J. Loumann (Ber., 24, 2631—2641). 
—1-Bromopropyl phenyl ether, CH,Br'CH,CH;-OPh, is formed, to- 
gether with a small proportion of trimethylene diphenyl ether, when 
an alcoholic solution of trimethylene bromide (41 grams) and sodium 
phenoxide (15 grams) is heated in a reflux apparatusforabout four hours 
on a water-bath. After removal of the alcohol by distillation, the 
product is steam-distilled, and the distillate extracted with ether ; the 
residue left after evaporation of the ether is freed from phenol by 
extraction with dilute aqueous soda, and from trimethylene bromide 
by fractional distillation. The yield amounts to about 40 per cent. of 
the theoretical. The ether is an oil which boils at 246—256° with 
decomposition, and dissolves in most solvents except water. 

y-Phenoxypropylphthalimide, CsH,O.:N-C;H,OPh, is obtained by 
heating equal weights of y-bromopropyl phenyl ether and potassium 
phthalimide at 220° for an hour. It crystallises from alcohol in white 
needles, melts at 88°, and is easily soluble in most solvents. When 
heated with concentrated hydrochloric acid at 180—185° for 
4—5 hours, it is decomposed into a mixture of phthalic acid, phenol, 
and y-chloropropylamine hydrochloride. 

y-Phenoxypropylphthalamic acid, OPh:C;H,NH-CO-C,H,COOH, is 
obtained by boiling y-phenoxypropylphthalimide with dilute aqueous 
potash until dissolved, pouring the solution into cold water, and 
acidifying with hydrochloric acid. It is a white, crystalline powder 
which melts at 134°, is insoluble in almost all solvents except alcohol, 
and regenerates the imide on boiling with alcohol. When heated 
with 5—6 times its weight of hydrochloric acid in a reflux apparatus 
for about an hour, it decomposes into phthalic acid and y-phenoxy- 
propylamine hydrochloride. y-Phenoxypropylamine, OPh:C;H,NH,, 
is a colourless oil which boils at 241—242° under 766 mm. pressure, 
and readily absorbs carbonic anhydride from the air. The hydro- 
chloride, CsH,;NO,HCI1, crystallises from alcohol in lustrous, pale- 
yellow scales, and melts at 168°; the picrate and platinochloride, 
(C,H,;NO).,H,PtCl,, are crystalline. The benzoyl derivative, 


OPh:C;H,;NHBz, 


crystallises from alcohol in white needles melting at 118°, and the 
carbamide, OPh-C;H,,NH-CONH,, in silvery scales melting at 114°. 

y-Diphenoxypropylamine, (OPh-C;H,).NH, is formed, together with 
a small quantity of y-phenoxypropylamine when +-bromopropyl 
phenyl ether (12 grams) is digested with 10 per cent. alcoholic 
ammonia (15—20 c.c.) at 100° for 2—3 hours. It is an oil boiling at 
above 300°. The hydrochloride, C,\sH,;NO,,HCl, crystallises from 
alcohol in transparent needles, melts at 206°, and is very sparingly 
soluble in water. The nitrosamine, C,\sH.»O,N-NO, crystallises from 
alcohol in pale-yellow, lustrous scales, melts at 60—61°, dissolves 
readily in most solvents except water, and decomposes into +-diphen- 
©xypropylamine and ammonia on reduction in alcoholic solution with 
se-dust. 

y-Phenoxypropylaniline, OPh-C;H,NHPh, is prepared by heating 
y-bromopropyl phenyl ether (12 grams) with aniline (15 grams) for 
about two hours on a water-bath, and subsequently removing the 
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excess of aniline by steam distillation. It is a brown oil of 
basic odour, and boils at above 300°, dissolves in most solvents with 
the exception of water, and on standing solidifies to a mass which 
melts at 32°. The hydrochloride, C\sH;;NO,HCI, crystallises from 
alcohol in needles, melts at 170°, and, when warmed with water, is 
partly dissolved and partly decomposed into the base and hydrochloric 
acid. 

y-Phenorybutyronitrile, OPh°C,;H,CN, is obtained when -bromo. 
propyl phenyl ether (20 grams), alcohol (180 c.c.), and a solution of 
potassium cyanide (18 grams) in water (36 c.c.) are heated together 
for 3—4 hours in a reflux apparatus. It crystallises in white needles, 
melts at 45—46°, boils at 287—289°, and dissolves easily in the ordi- 
nary solvents. On hydrolysis with concentrated hydrochloric acid at 
100°, it is converted into y-phenowybutyric acid, OPh:C;H.COOH, 
which crystallises from light petroleum in silvery scales, melts at 60°, 
and is insoluble in water, sparingly soluble in hydrochloric acid, light 
petroleum, and carbon bisulphide, and easily soluble in alcohol, ether, 
chloroform, and benzene. When dissolved in 5—6 times its weight of 
cold concentrated sulphuric acid, and left for 5—6 hours, the nitrile 
undergoes both hydrolysis and sulphonation with the production of 
sulpho-y-phenoxybutyramide, SO;H-*C,Hy-O-C;H.CONH,. This sub- 
stance melts at 211°, can be crystallised from water, is insoluble in 
alcohol, benzene, chloroform, &c., and yields salts on treatment with 
carbonates, 

Trimethylene diphenyl ether, OPh'CH,°CH,°CH,OPh, formed as a 
secondary product in the preparation of y-bromopropyl phenyl ether, 
crystallises from alcohol in lustrous scales, melts at 61°, does not 
volatilise with steam, and is readily soluble in most solvents. 

-Phenoxypropyl alcohol, OPh:C,H,CH,OH, prepared by treating a 
hot aqueous solution of y-phenoxypropylamine hydrochloride with a 
hot solution of sodium nitrite, is an oily liquid boiling at 240—250° 
under 764 mm. pressure. 

Trimethylene phenyl methyl ether, OPh*C;H,-OMe, is obtained when 
-bromopropyl phenyl ether is boiled with the calculated quantity of 
sodium methoxide in methyl alcohol solution for 2—3 hours in a 
reflux apparatus. It is an oily liquid boiling at 230—231°. 

Trimethylene phenyl ethyl ether, OPh°C;H,OEt, formed by boiling 
y-bromopropy! phenyl ether with alcoholic potash for two hours in a 
reflux apparatus, is a colourless, oily liquid of pleasant odour, and 
boils at 328—330° under 760 mm. pressure. W. P. W. 


Products of the Action of Aromatic Carbodiimides on 
Orthodiamines. By A. Kriirr (Ber., 24, 2498—2525).—Accord- 
ing to the investigations of Dahm and Gasiorowski (Abstr., 1887, 
247), and of Moore (Abstr., 1889, 983; 1890, 246), orthodiamines 
combine with carbodiphenylimide and carbodiparatolylimide in 
molecular proportions. The author in continuing Moore’s experi- 
ments has obtained results differing considerably from those of the 
latter investigator, and has therefore repeated the whole of the work 
with the following results :— 

Carbodiphenylimide and orthophenylenediamine were heated 
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together in molecular proportion for five minutes at 210—220°, and 
the product, which smells strongly of aniline, distilled in a current of 
steam. The distillate contains aniline in considerable quantity, 
whilst the residue, after recrystallisation from benzene or alcohol, 
forms white needles or prisms, and melts at 190°. It has the compo- 
sition C,;H,,N;, and appears to be phenylorthophenyleneguanidine, its 
formation being represented as follows :— 


CH<NH + C<Qpy = CoH<QH>CNPh + PhNE,. 
It erystallises from alcohol, when the solution is allowed to evaporate 
slowly, in thick, apparently monosymmetric prisms, is almost inso- 
luble in water and light petroleam, sparingly soluble in ether, and 
readily in alcohol. It distils with slight decomposition at 440—450°, 
but may be volatilised unchanged under 30 mm. pressure, and has 
then a vapour density corresponding with the above formula. It 
is a very stable substance, and is only attacked by hydrochloric 
acid at 300°. The hydrochloride, C,;H,N;,HCl, forms long, white, 
hair-like needles, and is soluble in water and alcohol; the platino- 
chloride, (Cis3HyN;)2,H2PtCl, is a pale-yellow, crystalline powder, 
almost insoluble in water; the sulphate, (C,;H,N;),H,SO,, crystal- 
lises in long, hair-like needles, and is slightly soluble in cold, readil 

in hot water and in alcohol; the acetyl compound, C,,;HjN;Ac, is 
unstable, and crystallises from benzene in fascicular aggregates 
of prisms melting at 160°; and the dibenzoyl compound, C,;H,N;Bz., 


crystallises in fascicular aggregates of white, lustrous needles, and 
melts at 171°. If the base is dissolved in acetic acid and mixed 
with an aqueous solution of potassium nitrite, a pale-yellow, crystal- 
line precipitate of the nitroso-compound C,;H,N;-NO is formed, 
which separates from all solvents as an oil, and shows Liebermann’s 


reaction. 
As the phenylorthophenyleneguanidine contains two imido-groups, 


it appeared probable that it woald combine with phenyl isocyanate 
forming a double carbamide. This reaction does in all probability 
take place, but the product at once loses aniline, forming the com- 


pound CH.<NSOG:NPhOQ>NPh, which crystallises from alcohol 


in thin, lustrous, white needles, melts at 264—266°, is insoluble in 
water and light petroleum, but soluble in alcohol and benzene. 
According to Moore (loc. cit.), 2 mols. of carbodiphenylimide also 
unite directly with 1 mol. of orthophenylenediamine, forming the 
compound C,H,N.[C(NHPh),].; the author finds, however, that the 
products of the reaction are aniline, phenylorthophenyleneguanidine, 
and triphenylguanidine (m. p. 144°). Tf, on the other hand, phenyl- 
orthophenyleneguanidine is treated with a second molecule of carbo- 
diphenylimide at 210°, the compound diphenylamidomethylenephenyl- 


orthophenyleneguanidine, CHy<Ny>C-NPh>C(NHPh)., is formed, 


which crystallises from alcohol in white needles and melts at 188° ; 
the yield is small, owing to the secondary reactions which take 
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place. If carbodiparatolylimide is substituted for carbodiphenyl- 
imide, the corresponding paratolyl derivative is obtained ; it crystal- 
lises in white necdles and melts at 185—187°. 
Paratolylorthophenyleneguanidine, CH<N > ONGH,, is ob. 
tained on heating together orthophenylenediamine and carbodipara- 
tolylimide; it crystallises from alcohol in short, thick, slightly 
brownish tablets, melts at 209°, and dissolves readily in boiling 
alcohol and acetic acid, scarcely at all in water. The hydrochloride, 
C,,H,;N;,HCl, forms white needles, soluble in hot water and cold 
alcohol ; the platinochloride, (C\HisN3)2,H,PtCh, is a pale-yellow, 
microcrystalline precipitate ; the sulphate, (C\HisNs)2,H,SO,, crystal- 
lises in long, white needles ; the acetyl compound, C,,H,.N;Ac, forms 
unstable, white needles and melts at 152°; and the dibenzoyl com. 
pound, C,,H,,N;Bz,, crystallises in long, lustrous prisms, melting at 
191°. The nitroso-compound, C,,H,,N,;*-NO, forms yellow, crystalline 
flakes, and commences to decompose at 90°. 
Paratolylorthophenyleneguanidine combines with phenyl isocyanate, 


forming the compound CH<NSGN CGHiGo>NPh, which crystal- 


lises in small needles and melts at 252—254°. With carbodipara- 
tolylimide, the base yields the compound 


CH, <N>CNC,H;>C(NH-CH;)s, 


which separates from boiling alcohol in short needles melting at 


187°5—188°. 
Phenylorthotoluylenequanidine, CHe< NE >C:NPh; is obtained 


together with aniline by heating orthotoluylenediamine with carbodi- 
phenylimide in molecular proportion. It crystallises from alcohol in 
short, white needles, and from benzene in prisms, and melts at 
166—167°; the hydrochloride, C\,HisN;,HCl, forms long, white, 
elastic, silky needles ; the platinochloride, (C,,H,,;N;)2,H,PtCl, + 3H,0, 
large, orange-yellow tablets; the sulphate, (C\4H,;N3)2,H.SO,, long, 
white, lustrous needles; the acetyl compound, C,,H;,N;Ac, white 
needles, melting at 144—147°; the dibenzoyl compound fascicular 
aggregates of prisms, melting at 220—222°; the nitroso-compound, 
C,,H»N;NO, is a flocculent precipitate, melting at 120—125° with 
decomposition. The base combines with phenyl isocyanate and 
carbodiphenylimide to form the compounds 


Bae wer co. w N WDL 
CHe<y>C-N Phoo>NPh and C:Hs< yy > C:N Ph>C(NHPh):, 
melting at 230—234° and 199—200° respectively. The diparatolyl 

compound corresponding with the latter melts at 190—193°. 
Paratolylorthotoluyleneguanidine, CH. <NE>ON-CH,, is obtained 


by heating together orthotoluylenediamine and carbodiparatolylimide ; 
it crystallises from alcohol in white prisms, and melts at 197—198°. 
The hydrochloride, C,;H,;N;,HCl, forms long, white, silky needles; 
the platinochloride, (C,;sH\;N3)2,H2PtCl, orange-coloured tablets ; the 
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sulphate, (C,sHisN3)2,H2SO, + 5H,O, lustrous, white needles; the 
acetyl compound, C,s;H,N;Ac, long, white needles melting at 
148—149° ; the dibenzoyl compound, C,;H,,;N;Bz, fascicular aggre- 
gates of white needles melting at 198—201°; the nttroso-compound, 
€,;H,,Ns-NO, commences to decompose at 130°. 
Tolyltoluyleneguanidine combines with phenyl isocyanate, yielding 


the compound CH.<_> ONC Higo>NHPh, which crystallises 
from alcohol in small needles, and melts at 230—233°. With 
carbodiparatolylimide, it forms C.H.<NSCNGH, >O(NH-C;H,), 


which melts at 208—210°; the corresponding diphenyl compound 
melts at 174—176°. H. G. C. 


Anilguanidine. By G. Pe.tizzari (Gazzetta, 21, 330—340).— 
Cyanamide reacts with phenylhydrazine hydrochloride to form anil- 
guanidine hydrochloride, 


CN-NH, + NH/NHPh = .ySC-NH-NHPb. 
2 


The same product is obtained by the action of phenylhydrazine 
on guanidine, 


; NH 
(NH,),C:NH + NH,NHPh = NH, + yy; >O-NH-NHPh, 


Anilguanidine hydrochloride, C,H,N,,HCl, is obtained by boiling a 
solution of cyanamide (18 grams) and phenylhydrazine hydrochloride 
(60 grams) in alcohol (300 grams) for 12 hours; the greater part of 
the alcohol is then evaporated, very dilute hydrochloric acid added, 
and the solution allowed to cool after expulsion of the remaining 
alcohol. The salt separates in reddish crystals, which, on recrystal- 
lisation from water, form yellowish, acicular crystals, very soluble 
in hot alcohol and water, less so in hydrochloric acid. It melts 
with decomposition at 226°, and reduces ammoniacal silver nitrate 
solution. A yield of 50 per cent. is obtained by the above method; 
the mother liquors contain another base not yet studied. The hydro- 
chloride may also be obtained by gradually heating guanidine carbon- 
ate with phenylhydrazine hydrochloride to 180°, the crude product 
being crystallised from dilate hydrochloric acid. The yield is, how- 
ever, a poor one. Anilguanidine platinochloride, (C;H,N,)2,H,PtCl , 
is precipitated in minute, yellowish, prismatic crystals frequently 
twined crosswise. It is soluble in hot water, but after a time is 
reduced with separation of metallic platinum. The carbonate, 
(C;HyN;)2,H,CO; + H,O, forms minute, white scales, which are slowly 
coloured red on exposure to the air. On heating, it loses ammonia and 
water, yielding a new base not yet investigated. The acetate, 
C,H,)N,,C,H;O2, is obtained in small, colourless crystals which decom- 
pose at 195°; it is very soluble in alcohol. 

When concentrated potash is added to the solution of the hydro- 
chloride, the free base separates in little drops, which soon solidify to 
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yellow, needle-shaped crystals. It changes spontaneously in air, and 
is obtained pure only with great difficulty. 

Ethyl acetoacetate reacts with anilguanidine, forming a closed 
chain compound. A_ solution of anilguanidine hydrochloride 
(10 grams), ethyl acetoacetate (7 grams), and sodium carbonate 
(2°8 grams) in alcohol (50 c.c.) is boiled for seven hours, the alcoholic 
solution partly evaporated, dissolved in water, and acidified with 
acetic acid; on cooling, the new compound (8 grams) is obtained. 
By recrystallisation from alcohol, it may be obtained in white crystals 
of the composition C,,H,,N,O, which on heating turn red and slowly 
decompose without melting. The reaction may be represented by the 
equation C,H,.O; + C,HioN, = H,0 + C,H,O+C,H,.N,O; the product 
: babl NH-C *NH: CMe 
mprooa’y PhN,H-CO-CH * 

NH-O -NH-: CBrMe, 
PhN.H:CO-CHBr 


is obtained on bromination in glacial acetic acid solution, and con- 
sists of minute, colourless crystals, insoluble in water and alcohol, 
slightly soluble in acetic acid, and decomposing at 220—222°. 

The ethyl derivative, C,;H,.N,O, is obtained on treating anilguanidine 
hydrochloride with ethyl ethylacetoacetate in alcoholic solution, as 
spherical aggregates of short, thin, yellow prisms. 

When a mixture of ethyl diethylacetoacetate and anilguanidine 


The dibromo-derivative, 


hydrochloride is treated as above, no reaction occurs even when the 
heating is continued for some days. W. J. P. 


Halogenated Amines of the Fatty Series. By O. Sum 
(Ber., 24, 2624—2631)—With the object of preparing chlorinated 
amines of the fatty series, the author has treated potassium phthal- 
imide with various chlorobromides by Gabriel’s method (Abstr., 
1888, 439) in the hope that the more reactive bromine would alone 
be eliminated with the production of chlorethyl- or chloropropyl- 
phthalimide. Trimethylene chlorobromide, however, yields a mixture 
of y-chloropropyl- and y-bromopropyl-phthalimide, and ethylene 
chlorobromide in like manner gives a mixture of chlorethyl- and 
bromethyl-phthalimide. 

Chlorethylphthalimide, Cs;H,O.;N-CH,CH,Cl, is obtained when 
potassium phthalimide is heated with five times its weight of 
ethylene dichloride at 180—190° for three hours. It crystallises 
from carbon bisulphide in colourless needles, melts at 79—81°, and, 
when heated with concentrated hydrochloric acid at 180° for 
four hours, yields phthalic acid and chlorethylamine hydrochloride. 
The latter can be crystallised from amyl alcohol, in which it is less 
soluble than in the ordinary solvents, and melts at 119—123°; the 
picrate and platinochloride of the amine have already been described 
(loc. cit.). 

B-Bromopropylphthalimide, C5H,O.:N-CH,-CHBrMe, is formed when 
a mixture of allylphthalimide (1°5 grams) with concentrated hydro- 
bromic acid prepared at 0° (6 c¢.c.) is allowed to remain in a stop- 
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ered flask for 24 hours at the ordinary temperature. It separates 
irom methyl alcohol as a silky, felted, crystalline mass, and melts at 
105°. 

B-Thiocyanopropylphthalimide, CsH,O,.N-CH,-CHMe'SCN, is pre- 
pared by heating f-bromopropylphthalimide with alcoholic potas- 
sium thiocyanate at 170° for four hours. It dissolves in methyl 
alcohol, cold benzene, and acetic acid, but less readily in light 
petroleum, and melts at 89—93°. 

B-Mercaptopropylphthalimide, C,H,O..N-CH,-CHMe:SH, is obtained 
when 8-bromopropylphthalimide is heated with alcoholic potassium 
hydrosulphide in a pressure flask for one hour at 100°. After purifi- 
cation by conversion into its mercury salt, it crystallises from alcohol 
in aggregates melting at 88°. When oxidised by the addition of 
iodine to its alcoholic solution, it is converted into B-diphthalimido- 
propyl bisulphide, (C,H,O,:N-CH,-CHMe).S,, which crystallises in 
white needles and melts at 159—161°. 

The action of aniline on £-bromopropylphthalimide is essentially 
different from that on the y-compound (compare Goldenring, Abstr., 
1890, 976), and is by no means complete at 150°. When aniline 
(8 grams) and f-bromopropylphthalimide (9 grams) are heated 
together on a sand-bath for 20 minutes, a mixture of phthalanil, as 
chief product, with a relatively small proportion of B-anilidopropyl- 
phthalimide, CsH,O.:N-CH,-CHMe-NHPh, is obtained. The latter 
crystallises from alcohol in beautiful yellow needles, melts at 93°, and 
on digestion with concentrated hydrochloric acid at 190°, is decom- 
posed into phthalic acid and a base, probably 8-anilidopropylenedi- 


W. P. W. 


amine, NHPh:CH(CH,"NH,)., boiling at 250—260°. 


Azoimide. By E. Norexrine and E. Grannmovern (Ber., 24, 2546— 
2547).—Curtius has shown (this vol., p. 56) that triazobenzene or 
diazobenzeneimide must be regarded as the phenyl salt of azoimide. 
In view of the stability of such aromatic salts, there appeared little 
likelihood of eliminating the phenyl group, but it seemed not im- 
probable that the entrance of nitro-groups into the phenyl residue 
might render the elimination more easy, just as is the case with chloro- 
benzene. 

An experiment with dinitrotriazobenzene has shown that such is 
really the case. The dinitru-compound was prepared from 1:2: 4- 
dinitraniline by diazotising, converting into the perbromide, aud treat- 
ing this with ammonia; by the action of alcoholic potash, it is con- 


verted, apparently very readily, into dinitrophenol and azoimide. 
H. G. C. 


Orthohydroxyazo-dyes. By J. D. Zipett (Chem. Centr., 1891, ii, 
56; from Schweiz. Wochenschr. Pharm., 29, 186; compare Abstr., 
1884, 742 and 1146).—The author finds that diazobenzene chloride 
reacts with parahydroxybenzoic acid with separation of the carboxyl 
group, forming phenylazophenol and phenyldiazophenol. Diazosulph- 
anilic acid reacts similarly, forming sodium phenolazosulphanilate. On 
the other hand, the azo-compounds obtained by employing ortho- and 
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meta-hydroxybenzoic acids behaved differently from one another when 
cotton was dyed with them, only that obtained from orthobydroxy- 
benzoic acid adhering to the fibre. J. W. L. 


Thiocarbamides. By H. Sarxowski (Ber., 24, 2724—2729)— 
Symmetrical dibenzylthiocarbamide, CS(NH-CH,Ph),., may be readily 
obtained by heating benzylamine benzylthiocarbamate at 125° until 
hydrogen sulphide ceases to be evolved; it melts at 148°, not at 
114° as stated by Strakosch. 

Benzylthiocarbamide, NH,,CS-NH:CH,Ph, is prepared by heating 
benzylamine thiocyanate at 110° for about 14 hours, and is identical 
with the product formed by the action of alcoholic ammonia on 
benzylthiocarbimide ; it is soluble in 61 parts of 95 per cent. 
alcohol, crystallises in colourless, concentric needles, and melts at 
164°. Paternd and Spica give the melting point as 101°, and state 
that the compound is readily soluble in water; they appear, however, 
to have mistaken benzylamine thiocyanate for benzylthiocarbamide, 
since the latter is almost insoluble in water, and the former melts, 
according to the author, at 95°. 

Paternd and Spica have made a similar error regarding unsym- 
metrical dibenzylthiocarbamide, NH,-CS:N(CH,Ph)., which they ob- 
tained by the evaporation of benzylamine hydrochloride and potassium 
thiocyanate solutions ; the author failed to detect the formation of any 
thiocarbamide in this manner. Dibenzylamine thiocyanate is prepared 
by dissolving dibenzylamine in hot dilute thiocyanic acid ; it crystal- 
lises in colourless, lustrous plates melting at 164—165°. On melting 
the compound and heating it at 140° for several hours, unsymmetrical 
dibenzylthiocarbamide is formed; this is insoluble in water, and is 
deposited from alcohol in small, yellow crystals which melt at 141°. 

Contrary to the statement of Clermont, aniline thiocyanate is 
readily converted into phenylthiocarbamide by dissolving the salt in 
water, evaporating to dryness, and heating the residue for 2—3 hours 
on the water-bath. The conversion of methylamine thiocyanate intv 
the corresponding thiocarbamide has not as yet been observed by the 
author. 

Methylthiocarbamide, prepared from methylthiocarbimide and 
alcoholic ammonia, melts at 119—120° instead of below 100° as usually 
stated in text books. 

The observations of O. Hecht regarding symmetrical dimethy]- 
thiocarbamide are confirmed. 

The above results prove that, in certain cases at all events, the 
conversion of amine thiocyanates into the corresponding thiocarb- 
amides is independent of the former compounds being in the nascent 
state. J. B. T. 


Derivatives of Bromopiperonal. By A. Or.kxer (Ber. 24, 
2592—2596 ).—Bromopiperonal, CH,O0,:C,H,Br-COH, is obtained by 
adding the calculated quantity of bromine to a solution of piperonal 
in carbon bisulphide in the presence of a small quantity of iodine. 
The carbon bisulphide is distilled off and the mass boiled with alcohol. 
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On cooling, it separates in long, white needles, melts at 129—130°, 
and is identical with the compound obtained by Fittig and Mielk 
(Annalen, 152, 39). 

Bromopiperonalphenylhydrazone is obtained in yellow, nacreous 
scales on adding phenylhydrazine to a solution of the above com- 

ound in dilute acetic acid. It melts at 136°, is insoluble in water, 
and easily soluble in alcohol, ether, and acetone. 

Bromopiperonaldoxime is obtained by adding an aqueous solution 
of hydroxylamine hydrochloride to an alcoholic solution of bromo- 
piperonal. It forms slender, white needles, crystallises from alcohol, 
melts at 168°, is insoluble in water, but easily soluble in alcohol, 
ether, and benzene. 

Mononitrobromopiperonal, CH,0.:C,HBr(NO,)-COH, is obtained by 
adding twice the theoretical quantity of nitric acid (1°48) to a cold 
solution of bromopiperonal in acetic acid. Heat is developed, and the 
solution must be cooled below 50°, otherwise the action becomes too 
violent, and the bromopiperonal is decomposed. The mixture is 
poured into ice-cold water, and the product crystallised from alcohol. 
It erystallises in beautiful, bright-yellow needles, melts at 90°, and is 
soluble in all the ordinary solvents except water. When treated with 
acetone and caustic soda, the mixture becomes red, and an indigo- 
compound is not formed ; hence the author is inclined to believe that 
the nitro-group is in the meta-position with respect to the aldehyde 
group. However, dinitrobromopiperonal, in which one nitro-group 
must be in the ortho-position relatively to the aldehyde gronp, 
behaves in a similar way, and does not yield an indigo compound with 
acetone and alkali. The red coloration is also produced by boiling 
the compound with alkalis alone, and disappears on the addition of 
hydrochloric acid. 

Dinitrobromopiperonal is obtained by adding bromopiperonal in 
small portions to well-cooled nitric acid (sp. gr. 1°52), and pouring 
the solution into ice-cold water. It crystallises from alcohol and 
acetone in golden-yellow needles, melts at 173°, is insoluble in water, 
somewhat sparingly soluble in alcohol and ether, easily so in acetone 
and chloroform, and turns deep yellow on exposure to light. 

Bromopiperonylacryl methyl ketone, CH,0.:C,H,.Br-CH:CH-COMe, is 
formed, together with dibromodipiperonylacryl methyl ketone, by 
shaking bromopiperonal (5 grams) with acetone (15 c.c.) and 3 per 
cent. caustic soda (4—5 c.c.). It is separated by extracting the pro- 
duct with a small quantity of alcohol, in which it is easily soluble ; 
it crystallises in white, lustrous needles, and melts at 152—154°. The 
oxime crystallises from alcohol in slender, white needles, melts at 
210° with decomposition, and is sparingly soluble in alcohol and 
benzene, easily so in acetone and ether. The phenylhydrazone crys- 
tallises in large, yellow plates, melts at 158°, and is easily soluble in 
all the usual solvents. 

Dibromodipiperonylacryl ketone, (CH,O.:C,H,.Br-CH:CH).CO, is 
sparingly soluble or insoluble in most solvents, crystallises from 
acetic acid in slender, lemon-yellow needles, and dissolves in con- 
centrated sulphuric acid forming an intense blue solution. Both 
ketones are sensitive to light. 
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Bromopiperonyllactyl methyl ketone, 
CH,0,:C,H,Br-CH(OH)-CH,"COMe 


is obtained as an intermediate product in the above condensation 
when bromopiperonal is dissolved in a large quantity of acetone. It 
is a yellowish-white, crystalline compound, melts at 110°, is insoluble 
in cold water, sparingly soluble in hot water, easily so in alcohol, 
ether, and benzene, and is converted into bromopiperonylacry! methyl 
ketone (m. p. 152°) when boiled with acetic acid. 


Isomeric Paranitrobenzaldoximes. By H. Go.pscumupr and 
C. Ksevuin (Ber., 24, 2547—2556).—a-Paranitrobenzaldoxime was 
prepared according to the method described by Gabriel and Herz. 
berg (Abstr., 1883, 1104), and exhibited all the properties formerly 
assigned to it. 

Carbanilido-a-paranitrobenzaldoxime, NHPh-COO-N:CH-C,H;NO,, 
is obtained by warming equivalent quantities of the oxime and phenyl 
cyanate dissolved in benzene on the water-bath, and evaporating the 
solution ina vacuum. It crystallises from alcohol in yellowish-white 
scales, melts at 157°, und is easily soluble in hot alcohol and benzene, 
less so in ether, and only very sparingly in light petroleum. When 
warmed with soda, it is decomposed into the oxime, aniline, and 
carbonic acid. 

a-Paranitrobenzaldoxime methyl ether, OMe-N:CH-C,H,NO,, is ob- 
tained by the action of methyl iodide on a mixture of equivalent 
quantities of the a-oxime and sodium methoxide dissolved in methyl 
alcohol, and is purified by distillation with steam. It crystallises in 
white needles, melts at 101°, and is easily soluble in cold alcohol, 
benzene, light petroleum, chloroform, and ether. 

a-Paranitrobenzaldoxime ethyl ether is obtained in a similar way to 
the methyl ether; the reaction does not, howevér, take place so 
easily, and it is necessary to heat the mixture for some time on the 
water-bath. It crystallises in colourless, tetragonal tablets, melts at 
107—108°, is easily soluble in the ordinary solvents, and is volatile 
with steam. When it is heated with alcohol at 200°, paranitrobenz- 
amide, NO.*C,;H,CO-NHy,, is formed. 

B-Paranitrobenzaldoxime is obtained by passing hydrogen chloride 
into a dry ethereal solution of the a-oxime, and then treating with a 
solution of soda the hydrochloride of the 8-oxime, which separates in 
small, white needles, and melts at 116° with decomposition. It 
crystallises from ethyl acetate in small, lustrous tablets, melts at 
170—176°, and is sparingly soluble in cold alcohol, benzene, and 
chloroform, more so in hot alcohol, and dissolves in alkalis with a 
yellowish-red coloration. 

Carbanilido-B-paranitrobenzaldoxime is obtained in lemon-yellow 
needles on adding phenyl cyanate to an ethereal solution of the 
B-oxime. It melts at 94° with evolution of gas, is easily soluble in 
benzene, sparingly so in cold alcohol, and is decomposed on 
warming with alcohol. When warmed with sodium hydroxide, it 
yields f-paranitrobenzaldoxime, aniline, carbonic acid, paranitro- 
benzonitrile, and a small quantity of diphenylcarbamide. 
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O 
Methyl paranitroisobenzaldoxime, NO.C;H,CH <x Me’ is obtained 


by the action of methyl iodide on the B-oxime and sodium methoxide 
dissolved in methyl alcohol. It crystallises from hot alcohol in 
lemon-yellow needles, melts at 205°, and is sparingly soluble in 
light petroleum, benzene, ether, and cold alcohol, fairly easily in hot 
alcohol. When boiled with hydrochloric acid, it yields paranitrobenz- 
aldehyde and methylhydroxylamine, NHMe-OH. When heated with 
strong hydriodic acid at 120°, it yields methylamine. A small quantity 
of the isomeric ether, NO,"C,;H,CH:N-OMe, is also formed in the above 
reaction, and is separated from the mother liquors by steam distillation. 


Ethyl paranitroisobenzaldoxime, NOC.HyCH <tee is obtained in 


a similar way to the methyl compound, together with a small 
quantity of the isomeric ether, NO.C,H,CH-N-OEt. It crystal- 
lises from hot alcohol in lemon-yellow needles, melts at 119—120°, 
is easily soluble in hot alcohol and benzene, sparingly in ether, and 
almost insoluble in light petroleum. When boiled with hydrochloric 
acid, it yields paranitrobenzaldehyde and a compound which reduces 
Fehling’s solution, and is probably NHEt-OH. 

B-Paranitrobenzaldoxime methyl ether, NO.C,HyCH:N-OMe, is ob- 
tained as follows :—The A-oxime is dissolved in the smallest quantity of 
soda, and silver nitrate added to the solution. The silver salt thus 
obtained is collected, suspended in ether, and methyl iodide added. 
The mixture is shaken from time to time and, after some hours, is 
filtered ; the ethereal filtrate is washed with dilute soda, the ether 
distilled, and the residue crystallised from petroleum. It crystallises 
in spear-like needles, melts at 67—68°, and is easily soluble in the 
ordinary solvents. 

B-Paranitrobenzaldowxime ethyl ether, NO."CsHyCH:N-OEt, is obtained 
ina similar way to the methyl compound; it crystallises from petroleum 
in colourless needles, melts at 70—71°, and is easily soluble in the 
ordinary organic solvents. When heated with alcohol at 190—200°, 
a product melting at 145° is obtained; on further heating, paranitro- 
benzamide is obtained. 

The last two B-compounds are easily converted into a-compounds by 
dissolving them in carbon bisulphide containing a little iodine, and 
heating the mixture on a water-bath. 

A determination of the molecular weights of the above compounds 
gave results agreeing with the formula NO,-C,H,CH-NOR, both for 
the a- and 8-compounds. E. C. R. 


Additive Compounds of Alkylisoaldoximes. By H. Goxp- 
scumipt and C. KyeLuin (Ber., 24, 2808—2817).—The compound 


O 
NOvOHe CH <hare Nal 
of metanitroisobenzaldoxime is mixed with sodium ethoxide and 
methyl iodide in molecular proportion, and the mixture concen- 
trated, whilst methylmetanitroisobenzaldoxime, NO."C,HyCH:N-OMe, 
melting at 72° (compare Abstr., 1890, 1262) remains in the mother 


separates when a methyl alcoholic solution 
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liquor; the additive compound is likewise obtained when the above 
mixture is allowed to remain for a time, filtered from sodium iodide, 
evaporated to dryness, and the methylmetanitroisobenzaldoxime 
(m. p. 72°) extracted with ether from the residue; also when its 
components are heated together in a sealed tube at 100°. It forms large, 
yellow plates, melts at 180—185°, and is readily soluble in alcohol, 
but when dissolved in hot water, it is decomposed into methylmeita- 
nitroisobenzaldoxime (m. p. 117°; loc. cit.); benzene and ether also 
decompose it. It is unaltered when heated in a current of dry air at 
160°, whilst at 190° methylamine passes over. 


Ethylmetanitroisobenzaldoxime, NOCH -CH<Y is obtained 


from metanitroisobenzaldoxime, ethyl iodide, and sodium ethcxide; 
it crystallises from boiling water in yellowish needles, melts at 97°, 
and is only slightly soluble in cold water, sparingly in ether and 
light petroleum, readily in alcohol and hot benzene; the formation 
of a compound with sodium iodide was not observed here. 
NO,CeHyCH 
EtO-N 


The two stereoisomeric ethylmetanitrobenzaldoximes, 


NOx CoHyC H 


and , were also prepared ; they are both oils. 


N-OEt 
O 
The compound CHPh <NMe,Nal 


sodium ethoxide, and methyl iodide in methy] alcoholic solution ; also 
by evaporating mixed aqueous solutions of methylisobenzaldoxime 
and sodium iodide in molecular proportion; it melts at 69—72’, 
dissolves readily in water and alcohol, is slowly decomposed by 
benzene and ether, and gives a brown precipitate which readily 
undergoes decomposition when treated with a concentrated aqueous 
solution of copper acetate. When an aqueous solution, to which 
common salt has been added, is extracted with ether, methylisobenz- 


, O 
aldoxime, CHPh NMe’ 


adding light petroleum to its solution in a little benzene, it separates 
in colourless plates; it melts at 82°, and is readily soluble in water, 
alcohol, and benzene, somewhat less so in ether; it decomposes when 
heated with dilute hydrochloric acid, and in addition to the above 
described sodium iodide compound, it appears to form a similar 
derivative with calcium chloride. Unlike isobenzaldoxime, it is not 
volatile, and as methyl derivatives are invariably more readily vola- 
tile than their parent substances, it would seem that isobenzaldoxime 


is produced from isobenzaldoxime, 


is obtained from the ethereal solution; on 


O 
has not the constitution CHPh<i previously ascribed to it. 


Ethylisobenzaldoxime, CHPh<\.,, likewise yields a compound 


with sodium iodide ; this melts at 67—70°. 

When methylisobenzaldoxime (m. p. 82°) and phenyl cyanate are 
dissolved in benzene in molecular proportion, and the solution, after 
remaining for 24 hours, evaporated, the additive compound, C,;H,,N,02, 
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which crystallises from alcohol in white needles and melts at 119°, is 
obtained; when heated with concentrated hydrochloric acid in a 
sealed tube at 100°, carbonic anhydride, aniline, ammonia, and benz- 
aldehyde are formed. The compound C,.H,N.2O2, melting at 116—117°, 
is prepared from ethylisobenzaldoxime and phenyl cyanate; when 
heated with concentrated hydrochloric acid at 100°, it yields the 
same decomposition products as the methyl derivative. In like 
manner the compound C,,H,;N,0,, melting at 148°, is formed from 
ethylmetanitroisobenzaldoxime (m. p. 67°) and phenyl cyanate : 
whilst the compound C.,H,;N,0,, melting at 158—159°, is produced 
from benzylmetanitrobenzaldoxime and phenyl cyanate. Poe 


Homologues of Benzhydrylamine. By H. Gotpscumipr and H. 
Srécxer (Ber., 24, 2797—2808).—Paratolhydrylamine, 


NH,-CH(C,H,Me)., 


is prepared from paraditolylketoxime (Goldschmidt, Abstr., 1890, 
1412) as follows :—The ketoxime (5 grams) is treated in alcoholic 
solution with 2°5 per cent. sodium amalgam (105 grams) and acetic 
acid at 60° (compare Abstr., 1887, 249). The product is poured into 
water, sodium hydroxide added, and the mixture extracted with ether ; 
on distilling the ethereal solution, a white, crystalline mass is left, 
from which paratolhydrylamine is extracted by boiling with light 
petroleum, whilst paratoluic paratoluide (Goldschmidt, loc. cit.) 
remains undissolved. It separates from light petroleum in trans- 
parent tablets, melts at 93°, and is readily soluble in ether and alco- 
hol. The hydrochloride, formed by passing hydrogen chloride into a 
solution of the base in light petroleum, separates from water in white 
needles, and melts at 235°; whilst the acetyl derivative, C\sH,;;NHAc, 
obtained by boiling the base with acetic anhydride, crystallises from 
alcohol in delicate, white needles, and melts at 159°. When a solu- 
tion of potassium cyanate is added to a hot aqueous solution of the 
hydrochloride, paratolhydrylcarbamide, CH(C,;H;Me)..NH:CO-NHz, 
is produced ; it separates from dilute alcohol in small, white needles, 
and melts at 152°. 

Parahomobenzhydrylamine, C;H,Me‘CHPh:NH,, is obtained, to- 
gether with paratoluic anilide, by reducing crude paratolylphenyl- 
ketoxime (Hantzsch, Abstr., 1890, 1273) as above, employing sodium 
amalgam (110 grams) and the ketoxime (5 grams). The product 
is thrown into water, acidified with hydrochloric acid, and extracted 
with ether to remove the anilide; it is then rendered alkaline and 
again extracted with ether; on distilling the second ethereal solution, 
parahomobenzhydrylamine is obtained as an oil having a faint basic 
odour and boiling at 296° (723 mm.); it is sparingly soluble in 
water, cannot be solidified, and absorbs carbonic anhydride from the 
air. The hydrochloride crystallises from boiling water in quadratic 
prisms, and melts at 252°; the platinochloride, (C\4HisN)2,H2PtCh + 
2H,0, is a bright yellow, crystalline precipitate which dissolves 
sparingly in water, but more readily in alcohol, and melts at 119°; 
whilst the acetyl derivative, C,4H,s;NHAc, crystallises from alcohol in 
white needles, and melts at 131°. When a solution of potassium 
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cyanate is added to a hot aqueous solution of the hydrochlorid, 
parahomobenzhydrylcarbamide, C;H,Me‘CHPh:NH:CO:N H,, separates ; 
it crystallises from dilute alcohol in white needles, and melts at 158°, 
Parahomobenzhydrylaminethiocarbamide, C,H,Me‘CHPh:NH-CS8:NH,, 
is obtained by treating an aqueous solution of the hydrochloride with 
the theoretical quantity of potassium thiocyanate, evaporating to 
dryness, extracting with absolute alcohol, and again evaporating; 
the oil thus obtained soon solidifies to reddish needles, which are 
rendered colourless by washing with ether; it melts at 100—101°, 
Parahomobenzhydrylphenylcarbamide, CsHyMe‘CHPh:NH:CO-NHPh, 
is formed when phenyl cyanate is added to an ethereal solution of 
the base; it separates from boiling alcohol in small, white needles, 
and melts at 206°. Parahomobenzhydrylamine contains an asym- 
metric carbon atom, but, as might be anticipated, since it is a 
synthetical product, is optically inactive. The authors were not, 
however, successful in resolving it into two optically active iso- 
merides by crystallisation of either the monodextrotartrate or of the 
normal salt ; they also find that the same base is formed by reducing 
pure a-paratolylphenylketoxime (Hantzsch, loc. cit.) instead of 
the crude ketoxime, together also with paratoluic anilide. The 
monodextrotartrate, CyH,;N,C,H,O,, forms small, white needles, and 
melts at 157°; whilst the normal devtrotartrate, (CHiN )2,C,H.0,, 
which is only produced when concentrated solutions of the acid and 
base are mixed in the requisite proportion, separates in white, micro- 
scopic needles, and melts at 72—73°. 

Urthotolyl phenyl ketone, C;sH,Me-COPh, prepared from ortho- 
toluic chloride by the method described by Elbs (Abstr., 1886, 461), 
for the preparation of aromatic ketones, boils at 295° (722 mm.); 
compare Ador and Rilliet (Ber., 12, 2301). The oxime forms white 
needles, and melts at 95—98° ; it is probably a mixture of two stereo- 
chemical isomerides. 

Orthohomobenzhydrylamine, CsH,Me-CHPh:NH,, is formed, together 
with orthotoluic anilide, by reducing orthotolylphenylketoxime 
with sodium amalgam; the two products are isolated in the same 
manner as those of the para-series (see above). The new base is a 
colourless oil which boils at 299° (721 mm.), absorbs carbonic 
anhydride from the air, and is somewhat soluble in water. The 
hydrochloride begins to darken at 220°, melts at 249°, and is readily 
soluble in water; whilst the acetyl derivative crystallises from alcohol 
in small, white prisms, and melts at 124°. 

Metatolyl phenyl ketone, prepared from metatoluic chloride, boils 
at 311—313° (723 mm.); compare Ador and Rilliet (Joc. cit.); the 
oxime melts at 100—101°, and is perhaps a mixture of two stereo- 
chemical isomerides. 

Metahomobenzhydrylamine, CsH,Me‘CHPh-:NH,, is a colourless oil 
closely resembling its isomerides; it boils at 299° (724 mm.) ; the 
hydrochloride forms delicate, white needles, commences to darken at 
220°, melts completely at 243”, and is fairly soluble in water ; whilst 
the acetyl derivative crystallises from alcohol in colourless needles, 
and melts at 97°. A. R. L. 
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Conversion of Gallic Acid and Tannin into Benzoic Acid. 
By C. E. Guiener (Compt. rend., 113, 200—201).—When a warm 
solution of gallic acid is added to a warm mixture of zinc powder and 
ammonia solution, the gallic acid is completely converted into benzoic 
acid after heating for some hours at 60°. A similar result is obtained 
by heating gallic acid with zinc and dilute sulphuric acid, except that 
in this case the benzoic acid remains undissolved. 

Under similar conditions, tannin is first converted into gallic acid, 
and finally into benzoic acid. C. H. B. 


Hydrogenation of Benzoic Acid. By O. Ascuan (Ber., 24, 
2617—2622 ; compare this vol., p. 1053).—Hezahydrobenzoic acid is 
obtained, together with benzoic acid, when the product of the action 
of hydrogen bromide on tetrahydrobenzoic acid (loc. cit.) is reduced 
with sodium amalgam. In the pure and anhydrous form, it melts 
at 28°, and boils at 224° under 725 mm. pressure. The amide, 
Cs;H,"CON H:, crystallises from water in large, flat prisms melting at 
184°, and the methyl sait boils at 175—176° under 719 mm, pressure, 
and has a density of 1-014 at 0°/0°, and 0°9927 at 20°/20°. The acid 
is not affected by heating with concentrated hydrochloric acid at 
170—250°, and does not seem to be identical with the author’s hexa- 
naphthenecarboxylic acid (Abstr., 1890, 737). 

a-Bromhexahydrobenzoic acid, CsH,;BrrCOOH, is prepared by heating 
the mixture of phosphorus oxychloride and the acid chloride, pro- 
duced by the action of phosphorus pentachloride on hexahydrobenzoic 
acid, with the calculated quantity of bromine at 100—120°, and 
extracting the product with formic acid (sp. gr. = 12). It crystal- 
lises from formic acid in large, silvery scales or flat prisms, melts at 
63°, has an odour of iodoform, and is unstable in the presence of 
boiling water and alkalis. 

A'-Tetrahydrobenzoic acid is obtained when «-bromhexahydrobenzoic 
acid is treated with alcoholic potash at the ordinary temperature and 
the product is distilled with steam. It is a colourless oil which boils 
at 235—236° under 718 mm. pressure, and, when cooled below 0°, 
solidifies to a crystalline mass melting at about 8°. Bromination 
takes place only slowly and incompletely when the acid is treated 
with bromine, and leads to the production of the two stereometric 
dibromides, which could not be satisfactorily separated, although they 
differ in solubility and crystalline form, the less soluble substance 
crystallising in prisms, and the more soluble in lamelliform rhombo- 
hedra. If, however, the mixture of acid chloride and phosphorus 
oxychloride formed by the action of phosphorus pentachloride on the 
acid is treated with the calculated quantity of bromine, and the 
brominated acid chloride converted into the acid by prolonged boiling 
with excess of formic acid (sp. gr. = 1°2), the less soluble dibromide 
of A’-tetrahydrobenzoic acid is the sole product. This crystallises 
from concentrated formic acid, dilute acetic acid, or a mixture of 
benzene and light petroleum in small, prismatic forms, melts at 142°, 
and regenerates the tetrahydro-acid when boiled with alkalis or 
alkaline carbonates, or if treated in the cold with alcoholic potash. 
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A'.Tetrahydrobenzamide crystallises from ether in octahedra, and melts 
at 127—128°. 

The tetrahydrobenzoic acid obtained by the reduction of benzoic 
acid with sodium amalgam (loc. cit.), is most probably the A*-acid, 
since, on the one hand, it yields the A’-acid by boiling with strong, 
aqueous potash, and, on the other, its methyl salt is converted into 
methyl benzoate by atmospheric oxygen, reactions which, according 
to v. Baeyer’s experience, are characteristic of hydrophthalic acids 
containing a ‘double bond” in the A*-position. The action of 
bromine on this acid leads to the formation of only one dibromide, 
further examination having shown that the supposed isomeride is 
nothing but benzoic acid, which is almost always present in small 
quantity in the crude tetrahydro-acid. The pure dibromide crystal- 
lises from dilute acetic acid in lustrous, colourless scales, and melts 
at 166°, not at 163°. A*-T’etrahydrobenzamide forms white, nacreous 
scales or prisms, melts at 144°, and is more soluble in water and ether 
than the amide of the A’-acid. 

A dihydrobenzoic acid, possibly the A’*-acid, is formed by the action 
of concentrated alcoholic potash on the dibromide of the A*-tetra- 
hydro-acid at the ordinary temperature. It crystallises from its 
concentrated aqueous solation, by slow evaporation in the cold, in 
large, hard prisms which melt at 73°. WwW. FW. 


B-Dichlorhydrin Metahydroxybenzoate. By C. Gérrie (Ber, 
24, 2741—2743; compare this vol., p. 707).—Metahydroxybenzoic 
acid is dissolved in 10 parts of glycerol, the solution heated at 85°, 
and treated with hydrogen chloride for five hours; two compounds 
are formed, and may be separated by solution in hot water. The one 
is amorphous, and has not been further investigated ; the second con- 
sists of S-dichlorhydrin metahydroxybenzoate, OH*CsH,CO-OC;H,Cl., 
and crystallises in long, slender needles which melt at about 90°. 
The constitution of the compound is proved by the fact that on hydro- 
lysis with soda or potash, metahydroxybenzoic acid and epichlor- 
hydrin are formed as the sole products. If the etherification of the 
metahydroxybenzoic acid is conducted at temperatures above 85°, the 
yield of the amorphous compound is proportionately increased. 

é. B. TF. 

Optically Active Phenylbromolactic Acids and Phenoxy- 
acrylic Acids. By EK. Ertenmeyer, Jun. (Ber., 24, 2830—2831).— 
Optically inactive phenylbromolactic acid can be easily separated 
into its optically active constituents by conversion into the cinchonine 
salt and crystallisation from alcohol. The salt of the dextrorotatory 
acid crystallises almost completely from the solution when a certain 
concentration is reached, and the remainder can be separated by the 
addition of ether. The salt of the levorotatory acid is left as a viscid 
mass after evaporation of the alcoholic mother liquor, and can be 
obtained in the solid form by repeated treatment with pure ether. 
The optically active acids, obtained from the salts by treatment with 
dilate hydrochloric acid and extraction with ether, closely resemble 
the optically inactive acid in properties; the melting points, however, 
are not identical. 


~~ aT Fs |B Be F 
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The sodium salts of the optically active phenoxyacrylic acids are 
formed when the optically active phenylbromolactic acids are treated 
with aqueous caustic soda. The aqueous solutions of these salts 
exhibit a greater rotatory power than the solutions of the phenyl- 
promolactic acids, and, moreover, the salt derived from dextrorotatory 
phenylbromolactic acid rotates to the left, whilst that from the levo- 
rotatory acid rotates to the right. On treatment with sulphuric 
acid, both salts are converted into phenylethylaldehyde. A detailed 
account of the physical properties of these optically active isomerides 
is reserved for a later communication. W. P. W. 


Diiodocinnamic Acid. By C. Lirpermaxn and H. Sacuse (Ber., 
24, 2588—2589).—Diiodocinnamic acid, CPhI:CI-COOH, is obtained 
by allowing a solution of molecular proportions of phenylpropiolic 
acid and iodine in carbon bisulphide to remain exposed to sunlight in 
astoppered bottle. The iodine is very slowly absorbed, and is still 
visible after a month. The mixture deposits beautiful leaflets having 
a silvery lustre. It is purified by dissolving in alcohol and precipi- 
tating with water, and melts at 171°. The sodiwm salt is obtained in 
beautiful needles by dissolving the acid in dilute sodium carbonate, 
and then adding excess of the reagent. The barium salt is soluble; 
the lead salt forms a white precipitate. With sodium amalgan, it 
yields hydrocinnamic acid. 

Methyl diiodocinnamate is obtained from methyl phenylpropiolate 
ina similar way. It is easily soluble in alcohol, and is precipitated, 
on the addition of water, in scales of silvery lustre, and melts at 77°. 


E. C. R. 


Nitration of Cinnamic Acid and Phenylmethacrylic Acid in 
the Side Chain. By H. Erpmann (Ber., 24, 2771—2775).—The 
anthor has previously obtained phenylnitroethylene in small quantity 
by the action of red fuming nitric acid on phenylisocrotonic acid 
(Abstr., 1884, 906). Phenylnitroethylene is also formed in very 
small quantity when cinnamic acid is stirred into warm, red fuming 
nitric acid; in larger quantity when an ethereal solution of the acid, 
cooled in a bath of ice and salt, is saturated with nitrous gas obtained 
by the action of arsenious anhydride on nitric acid, and to the extent 
of 15 per cent. of the theoretical, when a mixture of the acid 
(20 grams) with 10 per cent. aqueous sodium nitrite (100 c.c.) is 
distilled with steam. 

Phenylnitropropylene is obtained when a cold, ethereal solution of 
phenylmethacrylic acid is treated with nitrous gas, and a volatile 
product of aromatic odour is formed in very small quantity from 
phenylangelic acid under like conditions. 

''wo stereometric forms of phenylnitroethylene are conceivable, and 


the author is of opinion that the formula is the more prob- 


h-C-H 

H:C:-NO, 
able for the compound produced in the above reactions. This view 
seems to derive some confirmation from the fact that all attempts to 
reduce orthonitrophenylnitroethylene to cinnoline have been fruitless. 


W. P. W. 
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Condensation of Allocinnamic Acid with Phenols. By ¢. 
LigBeRMANN and A. Harrmann (Ber. 24, 2582—2587).—The following 
method of condensation is employed :—Finely powdered allocinnamic 
acid (10 grams) is dissolved in phenol (10 grams) and acetic acid 
(5 c.c.); the mixture cooled and mixed with strong sulphuric acid 
(10 c.c.) diluted with acetic acid (5 c.c.). After remaining four days, 
the viscid mass is poured into water, and extracted with ether. The 
ethereal solution is shaken with water to get rid of acetic acid, and 
then extracted with soda, ard finally the ether is distilled off. An 
oil is thus obtained which has a phenolic odour, and gradually 
solidifies; it is then spread on porous plates to remove adhering oil. If a 
crystal of the substance thus obtained be added to the oil from later 
experiments, it at once solidifies. The substance is phenylhydro. 
coumarin. The soda solution contains hydroxydiphenylpropionic acid, 

Hydroxydiphenylpropionic acid, C,\sH,Os, is obtained from the above 
soda solution by acidifying and extracting with ether. It is very 
soluble in alcohol, crystallises from benzene in plates, and melts at 
151°. The ammonium salt loses ammonia on evaporation of its solu- 
tion. Lead acetate and silver nitrate cause white precipitates when 
added to solutions of the ammonium salt. The calciwm and barium 
salts are very soluble. The author puts forward two formule for 


the compound, 
OH-C,HyCHPh-CH,-COOH and OH-C,H,-CH(CH,Ph)-COOH, 


of which he considers the former to be the more probable. The acid 
is not converted into phenylhydrocoumarin when heated at 160°. 

Phenythydrocoumarin, C,s5H,,02, an indifferent compound, is inso- 
luble in soda, dissolves easily in alcohol, and on the addition of water 
is obtained in beautiful, colourless needles ; it crystallises from light 
petroleum in rosettes of needles, melts at 82°, and distils at 237° 
under a pressure of 30 mm., for the most part without decomposition. 
When boiled with alkali, it dissolves, and on adding an acid to the 
solution a white compound is precipitated, which is only partly 
soluble in soda, as it rapidly changes into phenylhydrocoumarin. 

Phenylhydroxyhydrocoumarin, C\sH),03, is obtained by condensation 
of allocinnamic acid with resorcinol by the method described above. 
It is easily soluble in most solvents, almost insoluble in light petr- 
oleum, and quite so in water, gives a yellow solution with soda or 
ammonia, and a yellow lead salt on the addition of lead acetate to 
the ammoniacal solution. 

The condensation of cinnamic acid with phenol does not give good 
results under the above conditions. The condensation was effected 
by heating cinnamic acid (5 grams), phenol (5 grams), sulphuric acid 
(7 grams), and acetic acid (7 grams) on the water-bath for an hour. 
From the product, phenylhydrocoumarin was obtained, identical with 
that obtained from allocinnamic acid. The condensation takes place 
very slowly in the cold. E. C. BR. 


Amidobenzoie Derivatives of Ethyl Acetoacetate. By G. 
Peiizzart (Gazzetta, 21, 340—345).—It has been shown by Knorr 
(Abstr., 1887, 159) and Conrad and Limpach (Abstr., 1887, 679; 


ORGANIC CHEMISTRY. 1485 


Ber., 22, 78) that aromatic amines generally react in two ways with 
ethyl acetoacetate according to the conditions of the experiment. 
The author investigates these reactions in the case of amidobenzoic 
acid. 

Ethyl hydrogen ac-metacrotonamidobenzoate, C,;H,;NO,, is obtained 
by boiling a solution of metamidobenzoic acid (10 grams) and ethyl 
acetoacetate (10 grams) in 96 per cent. alcohol (20 grams) for one 
hour ; on cooling, the whole solidifies to a crystalline mass, which, after 
recrystallisation from alcohol, is obtained in beautiful, colourless 
prisms melting at 137°. It is very soluble in alcohol and ether, and 
on prolonged heating in aqueous solution breaks up into its consti- 
tuents, the yield of amidobenzoic acid being quantitative. It has 
probably the constitution COOEt‘CH:CMe-NH:C,H,COOH. At- 
tempts to eliminate alcohol and obtain a quinoline derivative, 
as may be done in analogous cases, did not succeed. 

ac-Acetylacetometamidobenzoic acid, COMe:CH,CO-NH:C,H,COOH, 
is obtained by directly heating a mixture of equivalent proportions of 
metamidobenzoic acid and ethyl acetoacetate; the semi-fluid mass is 
extracted with ether to remove the unaltered constituents, and re- 
crystallised from alcohol; it is then obtained in colourless crystals 
very soluble in hot alcohol and acetic acid, moderately so in water, 
and melting with decomposition at 172—173°. The silver salt is a 
white powder. On endeavouring to prepare a quinoline derivative 
by heating the acid with concentrated sulphuric acid, nothing but 
amidobenzoic acid sulphate was obtained. Acetylacetorthamidobenzoic 
acid is obtained in a manner quite analogous to the meta-acid as 
white needles melting with decomposition at 160°. It is moderately 
soluble in hot alcohol and water, less so in benzene, and only sparingly 
in ether. W. J. P. 


Action of Phthalic Chloride on Phenols. By R. Mever 
(Ber., 24, 2600; see also this vol., p. 1029).—Ethereal salts of 
phthalic acid are usually formed by the action of phthalic chloride on 
phenols, and not phthaleins or their anhydrides ; for instance, phenyl 
phthalate has been prepared by this method. Paracresol and pseudo- 
cumenol also yield the corresponding ethereal salts, which are very 
well crystallised compounds. $-Naphthol and phthalic chloride yield, 
as the chief product, naphthyl phthalate, together with a compound 
which melts above 200°, dissolves in sulphuric acid with an intense 
reddish-yellow fluorescence, and is evidently the anhydride of @- 
naphtholphthalein. The author reserves a full description of the 
compounds for a future communication. E. C. R. 


Relationship between Ethyl Succinosuccinate and Phloro- 
glucinol. By A. v. Barrer (Ber., 24, 2687—2690).—The author 
and Kochendiérfer have previously shown that phloroglucinol com- 
bines with 2 mols. of phenylhydrazine yielding a dihydrazine deriva- 
tive (Abstr., 1889, 1162) ; the formation of this compound may be 
explained by assuming that the triketohexamethylenedihydrazone 
first produced undergoes intramolecular change. 

Ethyl succinosuccinate shows a behaviour similar to that exhibited 
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by phloroglucinol, and with phenylhydrazine gives a hydrazine deri. 
vative of dihydroterephthalic acid (compare following abstracts). 
Now, since diketohexamethylene, the parent substance of succino. 
succinic acid, behaves like a true diketone (compare Baeyer and 
Noyes, Abstr., 1889, 1147), its conversion into a phenol, analogous 
to phloroglncinol, in the reaction just referred to, must be due to the 
presence of the carboxyethyl groups. The fact that a hydroxy. 
derivative of dihydrobenzene, which shows all the properties of a 
phenol, can be obtained by simple substitution in the nucleus is of 
fundamental importance with regard to the benzene theory ; for, if 
in dihydrobenzene the double binding which, on the introduction of 
a hydroxyl-group, is converted into a single binding with formation 
of a ketone (in accordance with Erlenmeyer’s rule), attains the 
character of the double binding in phloroglucinol simply owing to 
the presence of a carboxyethyl group, there is no reason to deny the 
probability of other substitutions or other changes in the molecule 
giving a stability to the double binding similar to that observed in 
the case of benzene derivatives. The objection might be raised that 
the stability of the double binding in ethyl succinosuccinate is due 
to the fact that the substituting groups are in the para-position to one 
another; such a view is pegatived by the observation of Baeyer and 
Tutein (Abstr., 1889, 1180) that hydroxytetrahydroterephthalic acid 
behaves just like succinosuccinic acid. F. 8. K. 


Phenylhydrazine Derivatives of Ethyl Succinosuccinate. 
By A. v. Banyer, R. Jay, and L. Jackson (Ber., 24, 2690—2691).— 
Ethyl parabenzenedihydrazo-A*'°-dihydroterephthalate, C2;H23N,0,, is 
formed, together with the isomeric A'**-compound, when finely 
divided ethyl succinosuccinate (5 grams) is warmed with phenyl- 
hydrazine (4°2 grams) and alcohol (15 grams) until solution is com- 
plete; after keeping the mixture for 3 to 4 days, the crystals are 
separated by filtration, and extracted with boiling alcohol, from 
which, on cooling, the A**-derivative is deposited in colourless 
needles. It turns yellow at 135—140°, sinters together at 145°, melts 
at 165° with decomposition, and is soluble in 15 parts of boiling 
alcohol; it is unstable towards acids and alkalis, and dissolves in 
cold, concentrated mineral acids, and in acetic acid and formic acid 
yielding red solutions; its solution in propionic acid has a reddish 
hue, but it dissolves in valeric acid yielding a colourless solution 
which, on heating, suddenly turns yellow, crystals of the A'‘**-com- 
pound being deposited. When heated alone or in alcoholic solution, 
it is converted into the isomeride described below. 

Ethyl parabenzenedihydrazo-A'*-dihydroterephthalate (Knorr and 
Biilow’s ethyl diphenylizinsuccinosuccinate), C.4H2,N,O,, prepared as 
described above, is very sparingly soluble in all ordinary solvents and 
can be easily purified by extraction with boiling alcohol; it is a 
yellow, microscopic, crystalline powder, melts at 208°, and behaves 
like the A***-derivative on treatment with acids and alkalis. 

F. 8. K. 

Constitution of the Phenylhydrazine Derivatives of Ethyl 
Succinosuccinate. By A. y. Bazyer and G. vy. Briiyine (Ber., 24, 
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2692—2699). —Ethyl benzenebiazo-A* ‘*-dihydro terephthalate, Cy4H4N,O,, 
can be obtained in yellow needles by gradually adding a hot, 
saturated alcoholic solution of normal copper acetate (7 grams), 
acidified with a little acetic acid, to a boiling alcoholic solution of the 
A?:®.hydrazo-compound described in the preceding abstract, and then 
dropping the filtered solution on to ice; it melts at 155°, is readily 
soluble in alcohol and other ordinary solvents, and dissolves in con- 
centrated hydrochloric acid and concentrated sulphuric acid, yielding 
red solutions. It is much more stable than the A*‘*-hydrazo-com- 
pound; on reduction, it is converted into the A'**-hydrazo-derivative, 
intramolecular change taking place. 

Ethyl benzenebiazoterephthalate, C4~H2N,O,, is formed, with libera- 
tion of hydrogen bromide, when bromine is added to an alcoholic 
solution of the preceding compound ; it crystallises from alcohol in 
long, lustrous, orange-red needles and melts at 126°. It resembles 
the dihydrazo-derivative in appearance, but is more readily soluble in 
alcohol and much more stable. The corresponding acid, CH,N,O\, 
prepared by hydrolysing the ethyl salt with boiling concentrated 
potash, crystallises from a mixture of glacial acetic acid, water, and 
alcohol in orange-red needles, melts above 250°, and is readily soluble 
in alcohol and other organic solvents, but insoluble in water. The 
silver salt, CooH,,N,O,Ag», is a dark-red, crystalline powder. 

Ethyl benzenebiazo-A'**-dihydroterephthalate, C.4H.,N,O,, is formed 
when the corresponding dihydrazo-compound (compare preceding 
abstract) is oxidised with copper acetate as described above, but the 
solution must be boiled for a much longer time, owing to the in- 
solubility of the hydrazo-compound ; the A‘**-biazo-derivative is also 
formed, together with varying quantities of the corresponding 
A**-compound, from which it is produced by intramolecular change, 
when the A*:*-dihydrazo-derivative is oxidised with copper acetate in 
presence of water. It crystallises from alcohol in light - yellow 
needles, melts at 180°, and is more sparingly soluble than its isomer- 
ide; it dissolves in hydrochloric acid with a red coloration, and, on 
reduction, it is converted into the A'‘*-dihydrazo-compound. When 
treated with bromine in chloroform solution, the colour of the mix- 
ture changes from brown to red and crystals of a bromo-derivative, 
melting at 253—254°, are deposited ; if, however, a solution of the 
azo-compound in concentrated sulphuric acid is treated with bromine, 
ethyl benzenebiazoterephthalate, identical with the compound de- 
scribed above, is obtained. 

The isomerism of the two compounds obtained by the action of 
phenylhydrazine on ethyl succinosuccinate is caused by a difference in 
the constitution of the dihydroterephthalic acids of which they are 
derivatives. It has been previously shown that, on careful reduction, 
terephthalic acid is first converted into the readily soluble A*'>. 
dihydro-acid, which, when boiled with soda, is transformed into the 
sparingly soluble, stable A’**-dihydro-derivative ; in an exactly analog- 
ous manner, ethyl succinosuccinate gives, in the first place, the 
colourless, unstable hydrazo-derivative, which is readily converted 
into the yellow, stable, insoluble isomeride. 


Now, in accordance with theory, three isomeric benzenebihydrazo- 
5g 2 
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dihydroterephthalic acids, namely the A*‘®-, A'*®-, and A’ *-compounds, 
differing from one another only as regards the position of the double 
linking, can be derived from a hydrazone of the constitution 
COOEt-CH<C(N:HPh)-CHi,, oF.cOOHt, the hypothetical pri 

CH,-C(N,HPh) , ypothetical primary 
product of the action of phenylhydrazine on ethyl succinosuccinate ; 
since the A*:*-compound may, theoretically, exist in two forms, the 
maleinoid and the fumaroid, a fourth isomeride is also capable of 
existence. The only two isomerides which have yet been obtained 
show the same relation to one another as that existing between the 
fumaroid A***- and the A'**-dihydroterephthalic acids; it may be 
assumed, therefore, at any rate provisionally, that they have the 
constitutions assigned to them above. 

This investigation affords an interesting contribution to the ques- 
tion of the relation between colour and constitution; the above facts 
show that, by a slight change in the position of the double linking, 
a yellow compound may become colourless, and vice versd. 


F. S. K. 


Sulphonation of Parachloronitrobenzene and Parachlor. 
aniline. By A. Craus and C. Mann (Annalen, 265, 87—95).— 
Chloronitrobenzenesulphonic acid [C1 : SO;H : NO, = 1: 2: 4] is best 
prepared by adding parachloronitrobenzene to 10—12 per cent. 
anhydrosulphuric acid (6 parts) and then heating the mixture at 
120—130° until it is completely soluble in dilute alkali; no other 
sulphonic acid is formed even when the conditions of the experiment 
are altered. It separates from water in well-defined, almost colour- 
less, asymmetric crystals, a:b :¢ = 0°8584:1:0°8520, containing 2 
mols. H,O, both of which are expelled at 110°; it is readily soluble 
in water, but only very sparingly in alcohol. The ammonium salt, with 
1H,0, sodium salt, with 1H,O, and the potassiwm salt (anhydrous) are 
crystalline compounds, readily soluble in water, but only sparingly 
in alcohol. The barium salt (anhydrous), calcium salt, with 8H,0, 
copper salt, with 5H,O, and lead salt, with 7H,O, are readily soluble 
in hot water and crystallise well. The chloride, NO.“C,H;ClI-SO,Cl, 
erystallises from ether in yellowish prisms melting at 89—90° 
(uncorr.). The amide, NO,-C,H;Cl:SO,°NH,, crystallises in colourless, 
lustrous needles and prisms, melts at 185—186° (uncorr.), and is 
readily soluble in ether, chloroform, alcohol, and hot water. 

Chloramidobenzenesulphonic acid [Cl: SO,H : NH, = 1:2: 4], pre- 
pared by reducing the preceding compound with tin and boiling 
dilute hydrochloric acid, crystallises from hot water in colourless, 
prismatic needles. The barium salt, with 6H,0, is almost insoluble in 
alcohol, but very readily soluble in hot water, from which it separates 
in small needles. The stannochloride crystallises in large, lustrous 
prisms. 

Two isomeric sulphonic acids are formed when parachloraniline 
sulphate is mixed with 15 per cent. anhydrosulphuric acid (8 parts), 
the mixture heated on the water-bath for 6—8 hours, and then 
poured into a large volume of water; the yield of the mixed products 
is small. On fractionally crystallising the mixture of acids from hot 
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water, a chloramidobenzenesulphonic acid, identical with the com- 
pound just described, is first deposited, and from the mother liquors 
the isomeride [Cl: SO,H : NH, = 1:3: 4] is obtained in short, 
oblong, eflorescent prisms, containing 2 mols. H,0. F. S. K. 


Sulphonation of Metachloronitrobenzene and Metachlor- 
aniline. By A. Craus and H. Borer (Annalen, 265, 95—107).—The 
authors can confirm the statement of Post and Meyer (Ber., 14, 1605), 
that two isomeric sulphonic acids are obtained on heating meta- 
chloronitrobenzene with anhydrosulphuric acid at 125° for several 
hours. Post and Meyer’s -acid, isolated in the manner described by 
them, has the constitution [SO,H: NO,: Cl = 1:3: 5], and is 
formed in larger quantities the more concentrated the anhydro-acid 
employed. The corresponding chloride, NO,C,H;ClSO,Cl, is an 
oil; the amide, NO,C,H;Cl‘SO,,NH2, crystallises from alcohol and 
water in small, colourless plates melting at 164—165° (uncorr). The 
constitution of this acid was proved to be that given above by 
first reducing it to the corresponding chloramidosulphonic acid 
described by Post and Meyer (loc. cit.); this compound was then 
converted into metachlorobenzenesulphamide by first eliminating the 
amido-group and then treating the product with phosphorus penta- 
chloride and anhydrous ammonia consecutively. Another portion of 
the chloramidosulphonic acid was treated with sodium amalgam to 
eliminate the chlorine, and the resulting amidosulphonic acid trans- 
formed into the corresponding chlorosulphonic acid by means of the 
diazo-compound ; this substance was finally converted into the sulph- 
umide, which was found to be identical with the metachlorobenzene- 
sulphamide obtained in the first case. 

The second acid, obtained by sulphonating metanitrochlorobenzene 
as described above, has the constitution [SU,;H : NO,:Cl = 1: 2:6]; 
its chloride, NO,C,H;Cl‘SO,Cl, crystallises from ether in yellow 
prisms, melts at 180°, and is sparingly soluble in chloroform; the 
corresponding amide, NO.*C,H;Cl’SO,°N H,, crystallises from water in 
long, colourless needles, and decomposes at a high temperature, but 
without melting. The constitution of this sulphonic acid was deter- 
mined by the same methods as those employed in the case of the 
isomeride. 

At least two, possibly four, isomeric sulphonic acids are formed 
when metachloraniline sulphate is heated for 10—12 hours on the 
water-bath with anhydrosulphuric acid (83—4 parts) ; on treating the 
product with water, and precipitating the sulphuric acid with barium 
hydroxide, there remains in solution a mixture of barium salts which 
cannot be easily resolved into its constituents, but from which, by 
fractionally crystallising the free acids from water, pure metachlor- 
anilinesulphonic acid [SO,H : NH, : Cl = 1: 2:4] and an impure 
isomeride can be obtained. The former has been previously described 
by Post and Meyer ; its constitution was determined by the authors by 
the same methods as those used in the case of the nitrochlorobenzene- 
sulphonic acids. The impure isomeride has, most probably, the con- 
stitution [SO,H : Cl: NH, = 1:2: 4). F. 8. K 
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Sulphonation of Orthotoluidine. By A. Cravs and F. Ivwez 
(Annalen, 265, 67—87).—Orthotoluidinemetasulphonic acid 


[NH,: Me: SO,H = 1:2: 5] 


is formed in considerable quantity, together with the isomeride 
(NH, : Me : SO;,H = 1: 2: 4], when ortholuidine sulphate (1 part) 
is mixed with 50 per cent. anhydrosulphuric acid (2 parts) cooled 
below 0°, and the mixture kept at this temperature with frequent 
shaking until it has become a thick, brown mass; the product is then 
treated with ice-cold water, the cold solution neutralised with barium 
carbonate, and the barium salts in the filtered solution separated by 
fractional crystallisation from water. With regard to the 1:2: 4. 
acid, it may be remarked that the statements of Gerver on this subject 
are incorrect, but those of Neville and Winther (Ber., 13, 1941) 
correct ; when treated with bromine (1 mol.) in glacial acetic acid 
solution, it is converted into a crystalline bromo-derivative 


[NH,: Me: SO,H : Bry = 1:2: 4: 6], 


the barium salt of which crystallises with 3 mols. H,O; when this 
bromo-acid is treated with bromine (1 mol.) in aqueous solution, it 
yields dibromotoluidine (m. p. 50°), the platinochloride of which crys- 
tallises with 15 mols. H,O. Orthotoluidinemetasulphoniec acid, pre- 
pared from the barium salt, is very readily soluble in water, from 
which it crystallises in colourless, transparent needles, containing 
1 mol. H,O; it is doubtless identical with the acid obtained by the 
reduction of nitrotoluenesulphonic acid (compare Hayduck, Annalen, 
172, 204). The sodium salt, with 3H,O, crystailises in needles, and is 
very readily soluble in water and alcohol. The barium salt, with 23H,0, 
erystallises in rhombic plates, and is more readily soluble in water 
than the corresponding salt of the isomeric acid referred to above. 
The calcium salt, with 6H,O, the cobalt salt, and the nickel salt are crys- 
talline and readily soluble in water. When the acid is treated with 
bromine in aqueous solution, it is converted into a dibromo-derivative 
[NH, : Me: Br,: SOSH = 1:2:4:6:5], which crystallises from 
boiling water in long, colourless needles, containing 1 mol. H,0 
(compare Hayduck, loc. cit.); the barium salt of this bromo-acid 
crystallises from hot water with 84 mols. H,0. 

Tribromotoluenesulphonic acid [Br;: Me: SO,;H = 1: 4:6: 2:5] 
can be obtained by decomposing the diazo-derivative of the dibromo- 
acid just described with cuprous bromide (compare Hayduck, Annalen, 
174, 354) ; it crystallises from hot water in small, colourless prisms, 
and, when treated with highly superheated steam in concentrated 
sulphuric acid solution, it is readily decomposed into tribromotoluenc 
(m. p. 53°). 

Paratolwidinemetasulphonic acid [NH,: SO;H : Me = 1:3: 4] is 
formed in large quantities when paratoluidine is sulphonated under 
the conditions described in the case of the corresponding ortho- 
compound; the product is washed with cold water to free it from 
small quantities of the orthosulphonic acid, and then crystallised 
from hot water, from which it separates in well-defined rhombohedra 
containizg 1 mol. H,O. It is insoluble in alcohol, reduces am- 
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moniacal silver nitrate solution, and gives a red coloration on warming 
with ferric chloride; when boiled with excess of bromine in aqueous 
solution, it yields a _ tribromoparatoluidine, [NH.: Br;: Me = 

:2:3:6:4], which crystallises in colourless needles melting 
at 83° (uncorr.). 

When aniline sulphate is sulphonated in the cold in the manner 
described above, the parasulphonic acid alone is obtained; ortho- 
bromaniline also gives but one sulphonic acid, which is identical with 
the compound [NH,: Br: SO,H = 1:2: 5] described by Andrews 
(Ber., 13, 2126). F. S. K. 


Bromisatin-blue. Compounds of Mono- and Di-bromisatin 
with Piperidine. By C. Scuorren (Ber., 24, 2604—2607).—Di- 
piperidylbromisatin, C,,H.,,BrN,0, is obtained by warming an alcoholic 
solution of bromisatin with twice the molecular proportion of piper- 
idine. It crystallises in colourless needles, is very sparingly soluble 
in alcohol, and closely resembles dipiperidylisatin in its behaviour 
with acids, alkalis, and on warming (compare this vol., p. 928). 

Bromisatin-blue is formed when dipiperidylbromisatin is warmed 
with several times its weight of acetic anhydride, and, on the addition 
of water to the blue solution is precipitated as a microcrystalline 
powder. It resembles isatin-blue (Joc. cit.) in its behaviour with 
solvents, acids, and alkalis. 

Piperidinedibromisatin, C;;H,,Br.N,02, is obtained by adding piper- 
idine to dibromisatin suspended in warm, absolute alcohol. It crys- 
tallises in short, pale-yellow prisms, melts at 152°, dissolves sparingly 
in alcohol, but more easily in ether, and is insoluble in water. It is 
not affected by boiling with dilute mineral acids or alkalis, or with 
acetic acid or acetic anhydride, but decomposes with the regeneration 
of dibromisatin when heated with a mixture of hydrochloric and acetic 
acids. W P. W. 


Dimethylcarbazole. By E. Tivuser and R. Loswenuerz (Ber., 

24, 2597—-2599).—The paper contains a further account of the di- 
Me Me 

methylcarbazole ¢ YX » 
authors (this vol., p. 834). Dimethylcarbazole can be prepared in 
two ways, from diamidodimethylcarbazole, and by heating orthodi- 
amidoditolyl with a mineral acid above 200°. The first method gives 
very bad results; the second method is also disadvantageous owing to 
the difficulty of preparing large quantities of orthodinitroditolyl. 

Orthodinitroditolyl is best obtained as follows :—Well dried meta- 
dinitrotolidine is made into a paste with a little absolute alcohol and 
the calenlated quantity of 100 per cent. sulphuric acid (for 2 mols.), 
poured into 15 times as much absolute alcohol, and amyl nitrite 
(2 mols.) added to the mixture at 10°. The mixture is then heated 
for some hours to boiling, diluted with water, and the orthodinitrodi- 
tolyl extracted with high boiling petroleum. The nitro-product is 


formerly described by the 
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reduced with tin and hydrochloric acid, and the diamido-hydrochloride 
(m. p. 83°) thus obtained is converted into dimethylcarbazole by heating 
it with six times the quantity of hydrochloric acid (18 per cent.) ina 
sealed tube at 230° for 20 hours. 

Dimethylearbazole crystallises from benzene in colourless needles, 
melts at 219°, is easily soluble in hot benzene, toluene, and alcohol, 
somewhat easily in ether and carbon bisulphide, and sparingly so in 
light petroleum, and is very like ordinary carbazole. The pieric acid 
compound crystallises in reddish-brown needles, and melts at 192°, 
The nitroso-compound crystallises from alcohol in pure, yellow 
needles, and melts at 106°. The acetyl compound crystallises from 
alcohol in needles, and melts at 129°. A wood splinter soaked in an 
alcoholic solution of dimethylearbazole is coloured red by hydrochloric 
acid; with isatin, its solution in sulphuric acid gives an indigo-blue. 
[It is distinguished from carbazole by not giving a blue dye on fusion 
with oxalic acid. When shaken with quinone in acetic acid solution 
containing a few drops of concentrated sulphuric acid, it gives a deep, 
indigo-blue solution, and this, on the addition of water, deposits 
greyish-blue flocks, which dissolve in ether with a bluish-violet colour. 
Carbazole, under the same treatment, gives a magenta solution, which, 
on the addition of water, yields reddish-brown flocks, soluble in ether 
toa red liquid. A table is given of the properties of carbazole and 
dimethylcarbazole. E. C. R. 


Preparation of Hydrobenzoin and of Deoxybenzoin. By P. 
JuILLARD and G. Tissot (Chem. Centr., 1891, ii, 166; from Arch. sci. 
phys. nat. Genéve).—The authors recommend the following method 
for the preparation of hydrobenzoin ; the product is very pure, but the 
amount is small: 100 grams of benzaldehyde is reduced with 100 
grams of zinc-dust in 500 grams of glacial acetic acid and 10 grams 
of anhydrous acetic acid. After the zinc-dust has been gradually 
added, the mixture is heated at 100° for 1} hours. The resulting 
liquid is diluted with 4—5 volumes of water and the hydrobenzoin 
precipitated with sodium carbonate. It crystallises in beautiful 
plates, and melts at 134°. The yield is 5—10 per cent. From the 
oily residue, a few white crystals separated at the end of a few days; 
the remainder was principally benzyl alcohol and deoxybenzoin. It 
dilute acetic acid be employed for the reduction, the product consists 
chiefly of benzyl alcohol. 

Deoxybenzoin is prepared by the reduction of benzoin or acetyl- 
benzoin as follows :—40 grams of benzoin and 40 grams of zinc are 
treated with 200 grams of glacial acetic acid, and the reduction is 
almost perfect. Neither hydrobenzoin nor acetylhydrobenzoin is 
found among the products. Acetylbenzoin was prepared by heating 
2 grams of benzoin with 10 grams of anhydrous acetic acid for four 
hours in a tube at 150°, whereby the theoretical quantity was obtained. 
It crystallises in white needles, and melts at 83°. J. W. L. 


Derivatives of Deoxybenzoin. By J. Epruram (Ber, 24, 
2820—2827).—Deowybenzoinorthodicarboxylic acid, 


COOH:C,H,CO-CH,’C,H, COOH, 
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is obtained by heating 1 : 2-carboxyphenylacetic acid (10 parts) with 
an equal weight of phthalic anhydride, and sudium acetate (1 part) in 
an oil-bath at 180—190°, the reagents being anhydrous, treating the 
dark-coloured melt with hot water, dissolving in cold sodium hydr- 
oxide solution, precipitating the filtrate with hydrochloric acid, treat- 
ing the precipitate with cold alcohol, and crystallising from glacial 
acetic acid; it forms white needles and melts at 238—239°; the silver 
salt separates in white, feathery needles on adding silver nitrate to a 
solution of the ammonium salt. When the acid (2 grams) is heated 
with fuming hydriodic acid (5 c.c.) and amorphous phosphorus 
(1 gram) in a sealed tube at 160° for 2—3 hours, and the melt ex- 
tracted with sodium carbonate solution, dibenzylorthodicarboxylic acid, 
0,H(C.HyCOOH),, melting at 225°, separates on the addition of hydro- 
chloric acid. The acid, CijsH,O;N, is formed when deoxybenzoin- 
orthodicarboxylic acid (1 gram) is heated with concentrated alcoholic 
ammonia in a sealed tube for 12 hours; it crystallises from alcohol in 
white rhombohedra, and its constitution is represented either by 


-~_-NH- CH —— 
COOH-C.HyCH-C<q 7 >CO or by COOH OC. Hy Cy 7.99 > CoH. 
This, when heated on the water-bath with twice its weight of phos- 
phorus oxychloride, yields the compound, OB n> C.Hy, 
When deoxybenzoinorthodicarboxylic acid is dissolved in absolute alco- 
hol, the cooled solution saturated with hydrogen chloride, and water 

, CO-C,HyCH 
added, the anhydride, °<C0.c.Hy é me 
from alcohol in white needles, melts at 260°, and is insoluble in cold 


alkalis. The oaimidolactone, CHi< bo) y>C-C:H COOH or 


CO <wo ‘CH,°C;H,COOH, is produced when the acid is dissolved 


in alkali and treated with hydroxylamine; it crystallises from alcohol 
in delicate, rose-coloured needles, and melts at 229—230°; the lactone, 


COOH-C,H,CH,CH<5">C0 or COOH-C.H:CH< 6S >OH,, 


is obtained when the acid is treated with five times the calculated 
quantity of sodium amalgam in alkaline solution; it separates from 
alcohol in monosymmetric crystals, a:b: c¢ = 0°8962: 1: 0°7478; 
B = 61° 43’, and melts at 201°. The barium salt of the bibasic acid, 
COOH-C,H,CH,CH(OH)-C,H,COOH, is formed when the lactone is 
boiled with barium hydroxide, and, on adding the silver nitrate to the 
resulting solution, the silver salt is precipitated. 

The author has separated a small quantity of a bye-product, CjsHiO,, 
in the preparation of deoxybenzoinorthodicarboxylic acid by the above- 
described method; it crystallises from glacial acetic acid in white 
needles, melts at 250°, and is not identical with deoxybenzoinortho- 
dicarboxylic anhydride. It yields an acid, C,,H,,0;, melting at 196°, 
which thus appears to be isomeric with deoxybenzoinorthodicarboxylic 
acid. R. L. 
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Synthesis of Hydroxyxanthones. By B. Nessier (Chem. Centr, 
1891, ii, 61; from Schweiz. Wochenschr. Pharm., 29, 186).—Similarly 
to the formation of xanthone from orthohydroxybenzoic acid, hydroxy. 
xanthones may be prepared from dibydroxy-acids. From dihydroxy. 
benzoic acid, dihydroxyxanthone is formed ; from a mixture of salicylic 
and dihydroxybenzoic acids, a monohydroxyxanthone is obtained ; and 
the phenols, resorcinol, orcinol, quinol, and phoroglucinol unite with 
hydroxy-acids with formation of corresponding hydroxyxanthones. 

J. W. L. 

Derivatives of Lapachic Acid. By E. Parernd and L. Cazern 
(Gazzetta, 21, 374—381)—Monobromolapachic acid may be reduced by 
suspending it in very dilute caustic potash and treating with zine 
dust ; after half an hour, the solution is filtered, saturated with carbonic 
anhydride, and, as soon as the resin is deposited, the liquid is filtered 
and acidified with hydrochloric acid, when a flocculent precipitate of 
lapachic acid falls. This shows Hooker and Green’s opinion, that 
monobromolapachic acid is a derivative of lapachone (Abstr., 1889, 
999), is incorrect. 

Paternd and Minunni (Abstr., 1890, 1310) showed that lapachic 
acid, when treated with thiophen and sulphuric acid, yields a con- 
densation product; the authors find that the reaction occurs between 
the thiophen and lapachone formed by the action of sulphuric acid on 
the lapachic acid. Lapachone (1 part) and thiophen (1 part) are 
dissolved in glacial acetic acid (1 vol.) and concentrated sulphuric 
acid (1 vol.) added; after five hours, the emerald-green solution is 
poured into much water, the bulky, blue precipitate collected and 
washed, first with water, then with a mixture (equal parts) of alcohol 
and water, and finally dried. The substance is now of an intense, 
sky-blue colour, and is soluble in strong alcohol, ether, chloroform, 
and light petroleum, yielding a blue solution ; it dissolves in acetic 
acid and in sulphuric acid, from which it is precipitated by water, a 
part being resinified. In solution this substance seems to be unaltered 
by hydrochloric acid or sodium amalgam, but is slowly oxidised by 
nitric acid and at once decolorised by chlorine-water. It contains 
sulphur, but could not be obtained sufficiently pure for quantitative 
analysis. 

On passing dry hydrogen chloride through a solution of lapachic 
acid in glacial acetic acid, the solution becomes brownish-red, and, on 
pouring it into water, yields lapachone and a trace of another sub- 
stance, probably the compound obtained when lapachic acid is treated 
with nitric acid. If a solution of lapachone and thiophen in glacial 
acetic acid is saturated with dry hydrogen chloride and allowed to 
remain for some days, the blue compound described above is obtained. 
A solution of lapachic acid (1 part) in glacial acetic acid, on treatment 
with fused zine chloride (10 parts), yields nothing but pure lapachone 
after remaining for 18 hours. Zinc chloride also effects the condensa- 
tion of lapachone with thiophen, but much resinous matter is pro- 
duced at the same time. Lapachic acid is partially converted into 
lapachone by calcium chloride, but is seemingly unaltered by stannous 
chloride in alcoholic solution. 

An improved process for the preparation of lapachic acid is the fol- 


ORGANIC CHEMISTRY. 1495 


lowing:—The crude product (100 grams), obtained by boiling the 
shavings or sawdust of lapacho wood with sodium carbonate, and de- 
composing the solution with hydrochloric acid, is boiled with baryta- 
water (30—35 grams barium hydrate in 15 litres of water). On 
filtration and precipitation with hydrochloric acid, the lapachic acid 
is generally pure enough to be at once recrystallised from alcohol. 


W. J. P. 


Melting Points of Binary Systems of Hydrocarbons. By L. 
Vienon (Compt. rend., 113, 133—136).—The hydrocarbons employed 
were naphthalene, diphenyl, phenanthrene, triphenylmethane, and 
anthracene, which were mixed in pairs in various proportions. 

The mixtures may be divided into two groups, namely, (a) those 
that contain anthracene and have a melting point which rises as the 
proportion of anthracene increases, but is always higher than the 
mean calculated melting point; and (b) those that contain no anthra- 
cene. In the latter group, the melting point is always lower than the 
mean calculated melting point, and the curves have a characteristic 
form, showing a point of reversal which corresponds in the various 
cases to the following mixtures: naphthalene, 2 mols., and diphenyl, 
1 mol.; naphthalene, 2 mols., and phenanthrene, 1 mol. ; naphthalene, 
1 mol., and triphenylmethane, 1 mol.; diphenyl, 2 mols., and phen- 


anthrene, 1 mol.; diphenyl, 2 mols., and triphenylmethane, 1 mol. 
C. H. B. 


Truxillic Acids. By J. Homans, R. Sretrzner, and A. Suxow 
(Ber., 24, 2589—2592).—When a-truxillic acid is treated with a small 
quantity of fuming nitric acid (1°52), it dissolves, and two isomeric 
mononitro-acids are formed. The one acid (b) crystallises from the 
solution on cooling, the other (a) is obtained by diluting with water 
and is purified by crystallisation from alcohol. 

a-Nitro-a-truaillic acid, [CyH;(NO,)O,],, forms small prisms, melts 
at 228—229°, and is easily soluble in alcohol, ether, and acetic acic, 
sparingly in benzene. It is not attacked by potassium permanganate 
in alkaline solution, and is thus distinguished from nitrocinnamic acid. 
The salts do not crystallise. Ethyl a-nitro-a-truxillate crystallises from 
alcohol in yellow needles and melts at 138°. 

b-Nitro-a-truxillic acid is insoluble, or only sparingly soluble, in all 
solvents, melts at 290° with decomposition, and does not reduce per- 
manganate. The silver salt forms a white, granular precipitate. The 
barium salt is easily soluble in water and crystallises in bright-yellow 
needles. 

A- and y-truxillic acids each yield only one mononitro-acid. 

Nitro-B-truxillic acid is, when first obtained, an oil which is purified 
with difficulty by recrystallisation from alcohol. It melts at 216°, is 
easily soluble in ether, acetic acid, and chloroform, sparingly in 
benzene, and does not reduce potassium permanganate. 

Nitro-y-truxillic acid forms small prisms, melts at 293°, is easily 
soluble in alcohol and acetic acid, insoluble in benzene, and slowly 
reduces potassium permanganate. 

The amido-derivatives of @-truxillic acid are obtained by reducing 
the nitro-derivatives with tin and hydrochloric acid, precipitating the 
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tin with sulphuretted hydrogen, and concentrating the filtrate in a 
vacuum on the water-bath. 

a-Amido-a-truzillic acid is obtained, in scales of silvery lustre, by 
precipitating a solution of the hydrochloride with sodium acetate, and 
is purified by precipitation from acetone by petroleum. The hydro. 
chloride forms very soluble needles. 

b-Amido-a-truxillic acid crystallises from water in needles. The 
hydrochloride forms needles, and is less soluble than the a-amido-acid, 
The sulphate is obtained in beautiful, sparingly soluble needles on 
adding the theoretical quantity of sulphuric acid to a solution of the 
hydrochloride. 

b-Diazo-a-truwillic acid nitrate, [C,H,(N2NO;)O2]2, is obtained in 
pale-yellow needles by adding sodium nitrite (1'84 grams) to an ice- 
cold solution of the hydrochloride of the amido-acid (5 grams) ina 
small quantity of water and nitric acid (5..c.). It is easily soluble 
in water, and yields a ponceau-red dye with sodium #-naphtholdi- 
sulphonate, which does not, however, dye cotton directly. 

b-Hydroxy-a-truxillic acid is obtained by adding the calculated 
quantity of sodium nitrite to a solution of the amido-hydrochloride in 
concentrated sulphuric acid. The mixture is diluted with water and 
heated to boiling, when the hydroxy-acid is obtained as a yellow pre- 
cipitate. It crystallises from alcohol in colourless flocks, is sparingly 
soluble in most solvents, does not melt at 360°, dissolves in cold soda, 
and is precipitated by acids. The calcium salt is obtained by boiling 
the acid with calcium carbonate, is easily soluble in water, and is pre- 
cipitated on the addition of alcohol. 

b-Acetylhydroxy-a-truzxillic acid is obtained by the action of acetic 
anhydride and sodium acetate on the hydroxy-acid ; it crystallises from 
acetic acid in tufts of needles, and melts at 244°. EK. C. R. 


Essence of Lemons. By V. Otiveri (Gazzetta, 21, 318—330).— 
Recently prepared essence of lemons is a canary-yellow, oily liquid, 
of a pungent acrid taste. Its sp. gr. is 0°860 at 16°, and its specific 
rotatory power [a]p at 16° varies from +69°75° to +75°10°. 

On distilling essence of lemons which has been steam-distilled and 
dried over fused potassium carbonate, three principal fractions are 
obtained. The first portion, boiling at 170—170°5°, constitutes about 
one-fifteenth part of the whole, and has a sp. gr. of 0°8867 at 0° and 
a specific rotatory power [a]p = +64°82° at 16°. It is a colourless, 
mobile liquid, having the characteristic odour of the essence, and has 
the composition of a terpene, CyHy.. 

Limonene Tetrabromide, C,)H,,.Br;.—This is obtained when the limon- 
ene (1 vol.) is dissolved in a mixture of alcohol (4 vols.) and ether 
(4 vols.), and bromine (0°7 vol.) dropped into the solution cooled to 
0°. The product, after washing with cold alcohol and dissolving in 
boiling ethyl acetate, is obtained as an oil which, after a time, 
solidities to a crystalline mass melting at 31°. The dihydrochloride, 
CyoH,sCl,, is prepared by passing excess of hydrogen chloride through 
a mixture of equal weights of ether and the limonene; the ether is 
evaporated, and the product dried on a porous plate and recrystallised 
from alcohol. It forms small, colourless, six-sided tables melting at 
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50°; it agrees in properties with the dihydrochloride prepared by 
allach. 
be second fraction from lemon oil boils between 176° and 178” 
and includes about nine-tenths of the whole ; it is a mobile, colourless 
liquid having a sp. gr. of 0°8990 at 0° and a specific rotatory power 
[a]p = +76°75°. Vapour density determinations and analyses show 
it to have the composition C,H. The tetrabromide, CyHBri, pre- 
pared as above, melts at 102—103° ; the dihydrochloride, CHCl, 
erystallises in scales soluble in alcohol, and melts at 50°. 
- The third fraction boils at 240—242°; in fresh lemon oil, the pro- 
rtion is very small, but much larger quantities are obtained from 
old oil, along with polyterpenes boiling at 250—340°. The portion 
boiling at 240—242° consists of a sesquiterpene, C\sH» ; it is a vis- 
cous, yellowish liquid, of sp. gr. = 0°9847 at 0°, very slowly volatile 
with steam, and optically inactive. It is soluble in ether, and spar- 
ingly soluble in alcohol. The ¢etrabromide, C,;H»~Bry, is a heavy, 
colourless oil, which does not solidify at —20°. The dihydrochloride, 
C,sH2.Cl., separates from its cooled alcoholic solution as an oil. 

Detection of Oil of Turpentine as an Adulterant in Essence of Lemons. 
—The sophistication of essence of lemons by turpentine oil is difficult 
to detect, owing to the percentage composition of the two oils being 
identical and their boiling points and densities being almost the 
same. 

The author finds that the readiest method of detecting the fraud is 
to observe the specific rotatory power. As the adulterant most 
frequently employed is French turpentine oil, having a specific 
rotatory power of [a]p = —27°0° about, its presence in lemon oil, 
having a specific rotation [«]p = +60°0°, is at once betrayed; the 
amount of the adulterant may be easily calculated, as the rotatory power 
of the mixture is the algebraic sum of the rotatory powers of its con- 
stituents taken in the proportions in which they are present. Even 
when the adulterant is a dextrorotatory oil, such as Russian or 
English turpentine, the change in the rotatory power is so great as 
to at unce betray its presence. 

The author gives tables for calculating the percentage of the 
adulterant present from its rotatory power. W. J. P. 


Hygroscopic Behaviour of Camphor and Thymol. By G. 
Crautriau (Ler., 24, 2612—2614).—In the course of the physiological 
investigation of the irritability of a fungus, Errara arrived at the con- 
clusion that camphor has a considerable hygroscopic capacity which 
is not shared by thymol. This view is confirmed by the author’s 
experiments. A small, tared vessel containing camphor was sup- 
ported in the middle of a glass receiver of 3 litres capacity, which was 
closed by a cover smeared with camphorated lard. To avoid loss of 
camphor by evaporation, the walls of the receiver were completely 
covered with a layer of camphor, and the water employed to keep the 
air moist was also saturated with camphor. Similar precautions were 
adopted in the case of thymol. After deducting the weight of water 
found to condense on the tared vessel in a blank experiment, numbers 
were obtained indicating that 10 grams of camphor absorbed 0022 
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and 0°032 gram of water in two experiments, whilst thymol showed 
no appreciable increase in weight. Dry camphor, although it attracts 
a comparatively small amount of water, does so with such energy 
that its weight increases even in air containing but little moisture. 
On the other hand, the condensed water is readily removed, even 
under the influence of less moist camphor. W. P. W. 


Compounds of Camphors with Aldehydes. By A. Haute 
(Compt. rend., 113, 22—26).—If the constitution of camphor is cor. 


H, 
rectly represented by the formula CHu<iie ", 1t may be expected 


to form, with aldehydes, condensation products having the general 
imnOtheer 

mula ; 
or 414 CO 

After various unsuccessful or only partially successful attempts to 
verify this idea, it was found that many aldehydes react with sodium- 


camphor according to the general equation CHi<ho + R:CHO 


+ NaOH, and that the substances thus obtained 


furnish reduction products having the general formula 
CH-CH,R 
CHu< do . 


Benzaleamphor, CjH,O°CHPh, is obtained by treating sodium- 
camphor with benzaldehyde. Camphor (150 grams) dissolved in 
toluene (400 grams) is heated with sodium (15 grams) in a reflux 
apparatus until the metal is dissolved, and the benzaldehyde 
(105 grams) is added to the cooled and washed product. The re- 
sulting liquid is washed with water and dried, the toluene is distilled 
off, and the residue is heated as long as camphor volatilises. The 
benzalcamphor separates from the alcoholic extract in brilliant 
prisms. It melts at 95—96", and is soluble also in ether, benzene, and 
toluene. It exists in three physically isomeric modifications, dextro- 
rotatory and levorotatory, prepared respectively from dextrorotatory 
and levorotatory camphor, and racemic, prepared by mixing equal 
proportions of the active varieties. The racemic modification melts 
at 78°. Benzaleamphor, when reduced with sodium amalgam, yields 
benzylcamphor, C\oH,;0°CH,Ph, which resembles, optically, the modi- 
fication from which it is prepared. 

Cuminalcamphor, C\yoH,,O:C H-C,H,Pr, prepared in a similar way from 
cumaldehyde, forms long, brittle prisms, soluble in the same men- 
strua as benzaleamphor. It melts at 62°, and is dextrorotatory. On 
reduction, it yields cuminylcamphor, C,oH,;O°CH,*C,H,Pr, a yellow, oily 
liquid which boils between 280° and 290° under a pressure of 50 mm. 

Cinnamalcamphor, CywH,O°:CH-CH:CHPh, was obtained as a 
yellowish, viscous, uncrystallisable liquid, boiling at 280° under 
a pressure of 50 mm. 

Methylsalicylaleamphor, CyH,,O:CH’C,H,OMe, separates from 
alcohol in beautiful crystals melting at 92—94°. On reduction, it 
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yields methylsaligenylcamphor, C,oH,;0°CH,"C,H,yOMe, which crystal- 
lises from alcohol in white, rhomboidal plates, and melts at 49°. The 
corresponding ethyl compounds were also prepared. Jx. W. 


Derivatives of Cyanocamphor. By A. oe (Compt. rend., 
Na‘CN 
113, 55—59).—Sodiumcyanocamphor, CsHu< i (Compt. rend., 


112, 1477), reacts with alkyl iodides and acid chlorides to form deriva- 
, CR:CN 
tives having the general formula C;Hyu< és ._° 

To prepare the alkyl derivatives, cyanocamphor (1 mol.) is mixed 
ina reflux apparatus with the alkyl iodide (rather more than 1 mol.) ; 
potash (1 mol.), dissolved in its own weight of water, is then gradually 
added from a tap funnel, and the whole is heated for an hour. The 
excess of the iodide having been distilled off, the upper oily layer 
of the residual liquid is treated with aqueous potash to dissolve any 
undecomposed cyanocamphor, and is then extracted with ether. The 
dry ethereal solution is evaporated, and the residual, oily product is 
rectified in a vacuum. 

To prepare the acid derivatives, an alcoholic solution of sodium 
cyanocamphor is treated in the cold with the theoretical amount of 
an ethereal solution of the acid chloride, and the reaction is com- 
pleted with the aid of heat. The product is then taken up with water 
and extracted with ether, and the ethereal solution is washed with 
aqueous potash, dried, and allowed to evaporate. The residue con- 
sists of a solution of the acid derivative in the ethyl salt of the acid, 
from which crystals of the former separate after a time. 

The alkyl and acid derivatives of cyanocamphor thus obtained are 
colourless, oily liquids, or crystalline solids, soluble in alcohol, ether, 
and hydrocarbons, but insoluble in water and alkalis. 

Methylceyanocamphor is a liquid, which smells of grass, and boils at 
170—180° under a pressure of 36mm. _ Its molecular rotatory power is 
[@]p = +107°69°. (The determinations of the rotatory power of the 
various derivatives were made on toluene solutions containing 4 gram- 
mol. per litre.) 

Ethyleyanocamphor is a liquid, which smells of grass and hydro- 
cyanic acid, and boils at 163—165° under a pressure of 21 mm. Its 
molecular rotatory power is [@]p = +120°71°. 

Normal propyleyanocamphor crystallises in needles and has an aro- 
matic smell and fresh taste. It melts at 46°, and boils at 150° undera 
pressure of 20mm. Its molecular rotatory power is[a]p = +126°16°. 

Benzyleyanocamphor melts at 58—59°. Its molecular rotatory power 
is [a]p = +93°62°. 

Orthonitrobenzyleyanocamphor melts at 104—105°. Its molecular 
rotatory power is [a]p = +68:37°. 

Benzoyleyanocamphor crystallises in thin, rectangular plates, and 
melts at 105°. It is decomposed by strong aqueous potash into potas- 
sium-cyanocamphor and potassium benzoate. 

Orthutoluyleyanocamphor forms hard crystals, which are larger than 
those of its homologue. ; Jn. W. 
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Methyl and Ethyl Methyleamphocarboxylates. Preparation 
of Methylcamphor. By J. Mincuin (Compt. rend., 112, 1369~ 
1372).—The methyl camphocarboxylate used was a colourless oil 
boiling at 155—160° under a presssure of 15 mm. Its rotatory power 
in alcohol [@]p = +61-90°. 

Methyl Methylcamphocarboxylate-—Methyl camphocarboxylate (30 
grams) and methyl iodide (25 grams) are boiled together for about 
two hours in a reflux apparatus with the addition of five or six por- 
tions of 20—30 c.c. of methyl alcohol in which 3:2 grams of sodium 
has been dissolved. Water is added and the precipitate taken up with 
ether. The ethereal solution, on evaporation, yields colourless crystals, 
soluble in alcohol, but more so in ether. The yield is about 15 grams 
of the pure product. There remains an oily liquid distilling at the 
same temperature as the camphocarboxylate and still containing, after 
distillation, a certain quantity of this solid. Methyl methylcampho. 
carboxylate melts at 85° ; its rotatory power in alcohol (4 mol. per litre) 
is [a]p = +17°25°. 

Ethyl methylcamphocarbozylate is similarly prepared. It is a crys. 
talline substance melting at 60—61°, soluble in alcohol and ether, and 
has a rotatory power [a@|p = +13°8°. 


H 
Methylcamphor, CsHu< (: O ° —The methylcamphocarboxylates 


described above are not hydrolysed by treatment during four days 
with alcoholic potash in a reflux apparatus, but the change is readily 
brought about by heating in sealed tubes at 130—140°. Water is 
added to the contents of the tubes and the precipitate taken up with 
ether. The wash water contains potassium carbonate ; the ethereal 
solution washed, dried, and evaporated, gives a crystalline substance 
having the odour of camphor and melting at 37—38°. Its rotatory 
power (1 mol. in 1 litre of alcohol) is [¢]p = 270°65. 

The oily residue is hydrolysed in a reflux apparatus, when the 
camphocarboxylic ether is readily converted into camphor and a 
further quantity of the substituted ethers is obtained. W. T. 


Reduction of Apione. By G. CramiciAn and P. Sinzer (Ber., 24, 
2608—2612).—Dibromapione (Abstr., 1888, 1100) is best prepared 
by rapidly adding the calculated quantity of bromine to a warm 
solution of apiolic acid in acetic acid, and immediately pouring the 
product into water. After addition of some sulphurous acid, the di- 
bromapione is filtered, and purified by crystallisation from alcohol. 
The yield amounts to 20 grams from 13 grams of apiolic acid. 

Apione (Abstr., 1855, 848) can be prepared with advantage by re- 
duction of dibromapione, and as a small proportion of the phenol 
obtained by reducing apione is also formed in the reaction, the two 
reductions can be carried on in the same operation. Dibromapione 
is dissolved in 20 parts of alcohol and the boiling solution gradually 
saturated with sodium. The product is then diluted with twice its 
volume of water, distilled on a water-bath to remove alcohol, and the 
recovered apione again treated with sodium and boiling alcohol, the 
process being repeated several times until all is reduced. The alkaline 
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liquors from each reaction are shaken out with ether to remove any 
dissolved apione, then acidified, and the reduction product ex- 
tracted with ether, which is subsequently removed by distillation. 
The reduction product of apione, a dimethoxyhydroxybenzene, 
C,;H;(OMe)."OH, is a thick oil, which slowly solidifies in a freezing 
mixture, melts at 24°, boils at 251—252°, and has a pronounced 
henolic odour. With concentrated soda and potash solutions, it forms 
salts which crystallise in needles and dissolve easily in water. The 
acetyl derivative, C,H;(OMe),"OAc, crystallises from alcohol in large, 
colourless forms, and melts at 68°. When heated with hydrochloric 
acid at 100°, charring occurs, and methyl chloride is obtained, to- 
gether with a crystalline compound which forms an acetyl derivative 
melting at about 166°. On methylation in the usual way, the reduc- 
tion product is converted into a trimethoxybenzene, C,H;(OMe),, 
boiling for the most part at 248°; this, although it solidifies but slowly 
in a freezing mixture, melts at 14°, and, moreover, does not seem to 
yield a nitro-derivative, is regarded by the author as possibly identical 
with Will’s 1 : 2: 4-trimethoxybenzene (Abstr., 1888, 457). Further 
experiments to decide this question are promised. W. P. W. 


Adonin, a Glucoside from Adonis amurensis. By Y. Tanara 
(Ber. 24, 2579—2582).—The author has prepared the glucoside from 
Adonis amurensis in order to compare it with adonidin, the glucoside 
from Adonis vernalis. The following method of extraction was used. 
The air-dried root (1'7 kilograms) was cut fine and extracted five 
times with 90 per cent. alcohol. On distilling off the alcohol, a brown 
mass was obtained which dissolved in water. The concentrated 
aqueous solution was made strongly alkaline and extracted with 
chloroform, the chloroform distilled off, and the residue dissolved in 
alcohol and fractionally precipitated with ether. In this way a 
yellowish, gummy mass was obtained which yields a white powder. 
The yield amounts to 1°94 per cent. on the material extracted. This 
glucoside the author calls adonin. On analysis, it gave numbers 
corresponding with the formula Cy4H4Os. 

Adonin is easily soluble in water, alcohol, chloroform, and acetic 
acid, insoluble in ether. The aqueous solution has a very bitter taste. 
It dissolves in concentrated nitric acid with an indigo blue colour; 
the same coloration is obtained on adding nitric acid to the acetic acid 
solution; with concentrated sulphuric acid it gives a deep red, with 
hydrochloric acid a rose-red. In aqueous solution, it is easily decom- 
posed by mineral acids, and a few drops of hydrochloric acid in the cold 
convert it into a sugar and a resinous substance easily soluble in ether. 
Acetic acid and alkalis do not, however, decompose it. The aqueous 
solution is precipitated by gallic acid, picric acid, Meyer’s reagent, 
gold chloride, &c. On shaking with benzoic chloride and potassium 
hydroxide, it gives a benzoyl derivative. Its toxic action is similar to 
that of adonidin, but is weaker. E. C. R. 


Action of Methyl Alcohol on Pyrroline. By M. Dennsrepr 
(Ber., 24, 2559—2563).—The author has examined the products 
obtained when a mixture of methyl alcohol and pyrroline is passed over 
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heated zinc dust. The product consists of an oil together with a 
small quantity of a compound which crystallises in the cooler parts 
of the tube, and is probably a tripyrrylmethane derivative; the 
latter dissolves in alcohol and acetic acid to a dark-red solution, 
and dyes wool and silk brown. The oil was fractionally distilled, 
the different fractions heated in sealed tubes with acetic anhydride 
and sodium acetate at 180—190°, and the products examined. The 
fraction boiling below 135° contained unaltered pyrroline, alde- 
hydic and ketonic condensation products of methyl alcohol, and a very 
small quantity of l-methylpyrroline. The fractions 137—140° and 
142—143° gave a mixture of acetyimethylpyrrolines which distils at 
230—240° and is partially solid. The solid compound which is the 
main product melts at 86°, and on condensation with benzaldehyde 
gives 2-methylpyrryl cinnamyl ketone melting at 195—-194°. The 
oily product yields 3-methylpyrryl cinnamyl ketone melting at 
148—149°. The greater part of the product is contained in the frac- 
tion boiling at 147—149°, and consists of 2-methylpyrroline, which 
yields the acetyl compound melting at 86°. From the last fractions, a 
compound was obtained which the author believes to be 2 : 3-dimethyl- 
pyrroline, together with a trimethylpyrroline. 

Ethyl alcohol and pyrroline yield as chief product the ethyl- 
pyrroline boiling at 163—165°. 

The author has also prepared the dimethylindole from the methyl- 
pyrroline boiling at 147—148°, and finds that it readily yields an 
acetyl compound when heated with acetic anhydride and sodium 
acetate at 190°. This acetyldimethylindole crystallises from dilute 
alcohol, melts at 215—217°, and is not altered by boiling with dilute 
alkali. The author thinks that the formation of this acetyldimethyl- 
indole is evidence that the methylpyrrol boiling at 147—148° is 
3-methylpyrroline. E. C. R. 


Action of Hydroxylamine on the Pyrrolines. By G. Crimi 
cian and C. U. Zanerrt (Gazzetta, 21, 231—247).—Succinazone (suc- 
cinodiphenyldihydrazone), C,H(CH:N.HPh),, prepared by treating a 
boiling aqueous solution of the oxime with an acetic acid solution of 
phenylhydrazine, crystallises from boiling alcohol in yellow scales, and 
melts at 124—125°. 

Diphenyldipyridazine, CyH»N,, is prepared by treating the pre- 
vious compound (6 grams) in the cold with concentrated hydro- 
chloric acid (100 c.c.) and precipitating the solution with water. It 
crystallises from ethyl acetate in tufts of white or yellowish needles, 
and melis at 184—185° with decomposition. It dissolves readily in 
benzene and boiling ethyl acetate, sparingly in ethyl alcohol, and is 
almost imsoluble in light petroleum. It is a feeble base and dissolves 
in concentrated acids without decomposition, but is reprecipitated from 
its solutions by water. On treating its sulphuric acid solution with a 
crystal of potassium dichromate, an intense blue coloration is 
obtained. It probably has a constitution analogous to that of Ach’s 
dimethyldiphenyldipyridazine (Annalen, 253, 44). On treating an 
alcoholic solution of 1-ethylpyrroline with hydroxylamine hydro- 
chloride and sodium carbonate, succinaldoxime and ethylamine are 
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formed. From this, the authors conclude that the action of hydroxyl- 
amine on pyrroline may be rigorously represented by the equation 


CH:CH CH, CH:NOH 


McH> NS + 2NHOH = by o-non 


CH:CH + NH. 


CHMe-CH:NOH 
a ~ , prepared by boiling an 


a-Methyllevulindtoxime, OH -CMe:NO 
: 


alcoholic solution of 2:4’-dimethylpyrroline with hydroxylamine 
hydrochloride and sodium carbonate, crystallises when pure 
from ether in pale-yellowish needles or prisms, melts at 87—90°, 
dissolves in water and alcohol, and sparingly in ether, and has the 
general properties of an oxime. It readily reduces an alkaline 
copper solution and ammoniacal silver nitrate. The sodium deriva- 
tive, C,H,)Na,N,0., is a whitish powder which deliquesces in the air. 
ap'-Dimethyltetramethylenediamine, 


NH.°CH,"CHMe, CH.-CHMe-NH,, 


is obtained by reducing a solution of a-methyllevulindioxime in 
absolute alcohol with metallic sodium. It is a colourless, fuming 
liquid with a penetrating disagreeable odour, and boils at 175°. 
The owvalate, ChH,Me.(NH2)2,H,C.0,, crystallises in slender needles 
melting at 244°, with decomposition. It is hygroscopic and very 
soluble in water. The platinochloride, (C,;Hi.N2),H,PtCl,, forms small, 
orange-coloured crystals very soluble in boiling water. The auro- 
chloride crystallises in tufts of yellow needles. 
Acetophenoneacetonediovime, CPh(NOH)-[CH,]..CMe:NOH, _pre- 
pared by the action of hydroxylamine on 2: 5'-methylphenylpyrroline, 
crystallises when pure in small, white necdles, melts at 108°, and dis- 
solves in alcohol, acetic acid, and ethyl acetate, but is almost in- 
soluble in water and light petroleum. It is readily soluble in solu- 


tions of the alkalis, but is reprecipitated by dilute acids. 
S. B. A. A. 


Pyridyl Ketones. By C. Enauer (Ber., 24, 2525—2527).—The 
ketone derivatives of pyridine have been little studied hitherto, on 
account of the difficulty experienced in obtaining them in quantity ; 
in view, however, of the close relations existing between these com- 
pounds and the alkaloids, the author has subjected them to further 
investigation. The results obtained up to the present are given in 
the following abstracts. H. G. C. 


Methyl «-Pyridyl Ketone. By C. Encier and P. Rosumorr 
(Ber., 24, 2527—2529).—All attempts to obtain this ketone by the 
action of acetic chloride on pyridine in presence of aluminium 
chloride were without success. It was therefore prepared by dis- 
tilling calcium picolinate with a slight excess of calcium acetate; a 
portion of the crude distillate was treated with phenylhydrazine or its 
sulphonic acid, the condensation product reconverted into the ketone, 
and the boiling point of the latter determined. The remainder of 
the crude product was then purified by fractional distillation. 

5h 2 
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Methyl a-pyridyl ketone, C,NH,COMe, is a colourless liquid, which 
boils at 192° (uncorr.), has a very characteristic odour, and becomes 
yellow in the air. The hydrochloride and sulphate form deliquescent 
masses, the platinochloride is a sparingly soluble crystalline powder, and 
the dichromate forms orange-yellow crystals. The picrate crystallises 
from alcohol in yellow needles melting at 131°, the mercurochloride 
melts at 150°, the methiodide at 161°, the ethiodide at 205°, and the 
chloriodo-additive product at 116°. 

The oxime, C\NH,CMe:NOH, is obtained by mixing the ketone 
with fused hydroxylamine hydrochloride, adding aqueous soda, and 
gently warming. It crystallises from a mixture of ether and light 
petroleum in white needles, and melts at 120°. The phenylhydrazone, 
C;NH,CMe:N.HPh, forms beautiful, yellow crystals, and melts at 
155°; the phenylhydrazonesulphonic acid is obtained as a yellow pre- 
cipitate by boiling the ketone with an aqueous solution of phenyl- 
hydrazinesulphonic acid, and is purified byrepeated solution in ammonia 
and reprecipitation by acids; it does not melt at 300° and is insoluble 
in neutral solvents. To reconvert it into the ketone, it must be boiled 
with hydrochloric acid, mixed with ferric chloride to oxidise the 
hydrazine, and saturated with caustic soda, the solution being then 
extracted with ether. 

On reduction with sodium amalgam, the ketone yields a solid 
pinacone, and a liquid pyridinalkine. The products of the action of 
sodium have not been isolated. H. G. C. 


Ethyl a-Pyridyl Ketone and its Conversion into Pseudocon- 
hydrine. By C. Eneter and F. W. Bauer (Ber., 24, 2530—2536). 
—Ethyl a-pyridyl ketone is obtained in a manner similar to the 
methyl! base by distilling a mixture of calcium picolinate and prop- 
ionate, and is a characteristic smelling liquid, which boils at 205° 
(uncorr.) and quickly becomes brown in the air; it is soluble in 
alcohol, ether, and acids, but almost insoluble in water. It yields 
a deliquescent hydrochloride, a crystalline platinochloride, and also 
an aurochloride, a chromate, and a picrate. The mercurochloride, 
C,H,NO,HgCl,, may be crystallised from mercuric chloride solution ; 
the methiodide and ethiodide are obtained by heating the base with the 
alkyl iodide and alcohol in a sealed tube, the latter compound melt- 
ing at 160°; the chloriodo-additive product melts at 124°. The oxime, 
C;NH,CEt:NOH, forms needles melting at 106°, and yields an 
acetyl and a benzoyl derivative melting at 46° and 69° respectively. 
The phenylhydrazone, C;NH,CEt:N.HPh, crystallises in pale-yellow 
needles, and melts at 142°; the phenylhydrazonesulphonic acid forms 
yellow or reddish crystals, and melts at 268°. 

By the action of sodium amalgam, the ketone yields a mixture of 
two products; one of these separates in crystalline flakes, which in- 
crease in quantity on the addition of water, and may be recrystallised 
from alcohol. It consists of the pinacone of ethyl a-pyridyl ketone, 
C,Et.(C;N H,).(OH),; this forms white needles, melts at 135—136°, 
and yields a platinochloride, C,eH»N2O.,H,PtCl, + H,0, which 
readily loses its water of crystallisation. The filtrate from the pin- 
acone, after further treatment with sodium amalgam at 30—40°, 
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yields the second product of the reduction, which may be extracted 
with ether, and consists of a«-ethylpyridylalkine, C;,NHyCHEtOH8 ; 
it is a thick, yellowish oil which boils at 213—216°, very readily un- 
dergoes oxidation in the air, and forms a platinochloride, 


(C.H,,NO).,H,PtCh, 


erystallising in yellow prisms. 

Different results are obtained by reducing the ketone with sodium 
in amyl alcohol solution. The fractions of the crude product boiling 
between 190—250° all solidify more or less on cooling, and the solid 
compound, after freeing from adhering oil and recrystallising from 
light petroleum, forms white needles which melt after sublimation at 
99—100°; it has the composition C,H,,;NO, and from its mode of 
preparation must be a-ethylpiperylalkine, C;NHy*CHEt-OH. It has 
in all its properties the strongest possible resemblance to the 
pseudoconhydrine obtained by Merck from Coniwm maculatum, and 
further éxamined by Ladenburg and Adam (this vol., p. 1119). There 
is indeed a difference of 2° in the melting point, but this may be due 
to the fact that the synthetical compound is an optically inactive 
variety. On further reduction, it is converted into coniine. 

The light petroleam mother liquors from a-ethylpiperylalkine 
contain another crystalline substance which melts at 68—69°, and is 
being further examined. H. G. C. 


Propyl «-Pyridyl Ketone. By C. Eneier and H. Masmon (Ber., 
24, 2536—2538).—Propyl «-pyridyl ketone, C(NH,yCOPr*, is obtained 
by distilling a mixture of calcium picolinate and butyrate, and is a 
colourless liquid, which boils at 216—220°, does not solidify at —20°, 
and assumes a greenish colour on exposure to air. Its salts are mostly 
deliquescent ; the platinochloride forms yellow, crystalline plates almost 
insoluble in water and alcohol, the mercurochloride melts at about 78°, 
the methiodide at 79°, and the chloriodo-additive product at 85°. The 
oxime, CSNHyCPr*.NOH, crystallises from light petroleum in long, 
white needles, melts at 48°, and yields a benzoyl derivative melting at 
56—57° (uncorr.). The phenylhydrazone forms yellowish-white, 
lustrous needles, and melts at 82°, and the phenylhydrazonesulphonic 
acid beautiful, yellow needles melting at 251° (uncorr.). 

Sodium amalgam readily acts on the ketone, and yields a mixture 
of the pinacone, C;sHyN,02, and of a-propylpyridylalkine, 


C;NH,CHPr«OH. 


The former crystallises from alcohol in white, lustrous needles, and 
melts at 146° (uncorr.); the latter was only obtained in small quan- 
tity, and is an oil, the boiling point of which lies between 212° and 
224°, H. G. C. 


f-Ketone Derivatives of Pyridine. By C. Enaier (Ber., 24, 
2539—2542).—Ethyl B-pyridyl ketone, C,NH,COEt, is prepared by dis- 
tilling a mixture of calcium nicotinate with a slight excess of calcium 
propionate. It is isolated from the crude distillate by means of 
phenylhydrazine, the hydrazone being decomposed by boiling hydro- 
chloric acid, the precipitated hydrochloride filtered off, and the re- 
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maining phenylhydrazine destroyed by the careful addition of potas- 
sium nitrite. The liquid is then saturated with alkali, extracted with 
ether, the ethereal solution evaporated, and subjected to fractional 
distillation. The ketone is thus obtained as a pale-yellow liquid 
which boils at 230—232°, and darkens on remaining in the air. The 
platinochloride forms golden-yellow crystals, and the picrate yellow 
needles; the mercwrochloride, CsH,NO,HgCl., may be crystallised from 
a dilute mercuric chloride solution, and melts at 130°. The ovime, 
C;NH,CEt.NOH, crystallises in white needles, and melts at 115°; 
the hydrazone, C;NH,CEt:N,HPh, in yellow needles melting at 145” 
(uncorr.), and the hydrazonesulphonic acid in pale-yellow needles 
melting at 235° (uncorr.). 

Propyl B-pyridyl ketone, C;SNH,yCOPr*, is obtained in a similar 
manner from calcium nicotinate and butyrate, and is an almost 
colourless liquid boiling at 246—252°, the odour of which resembles that 
of coniine. The hydrazone melts at 182°, the hydrazonesulphonic acid at 
283°, the mercurochloride at 173°, and the ethiodide at 192°. The 
pterate and platinochloride also crystallise well, and the oxime forms a 
white, crystalline powder. H. G. C. 


Behaviour of “Dimethylpiperidine” and Allied Bases 
towards Hydrogen Chloride. By G. Mreriine (Annalen, 264, 
310—351).— The tertiary base obtained by Hofmann (Ber., 14, 659) 
by the dry distillation of dimethylpiperidylammonium hydroxide, 
and named by him dimethylpiperidine, is an unsaturated compound 
of the constitution CH,:CH-{ CH, |,-NMe,, and is termed by the author 
butallylcarbindimethylamine (methyl = carbin, methylamine = carb- 
inamine). When this base is heated in a stream of hydrogen chloride, 
it is converted into methyl-a-methylpyrrolidine, and not into methyl- 
piperidine, as was supposed by Hofmann. The experiments on which 
these statements are based, and others of a like nature, are described 
below. 

Hydrochlorobutallylcarbindimethylamine, CHC|Me-[CH,];;-NMe., is 
obtained in the form of its hydrochloride when Hofmann’s “ dimethy]- 
piperidine ” is heated in a stream of hydrogen chloride at 130—160°, 
and also when “dimethylpiperidine hydrochloride” is treated with 
an aqueous solution of hydrogen chloride saturated at 0°. This salt 
is a crystalline substance readily soluble in water; when melted in a 
stream of dry hydrogen, it gradually loses hydrogen chloride. The 
free base is a colourless oil. The aurochloride, C;H\Cl*NMe.,HAuCh, 
crystallises from hot concentrated hydrochloric acid in large, golden 

lates. 
“ Dimethyl-a-methylpyrrolidylammonium chloride, 


CH,CHMe 

CH,— CH, 
is formed when hydrochlorobutallylcarbindimethylamine is heated at 
150°, and the product freed from butallylearbindimethylamine by 
heating it in a stream of hydrogen; it is a colourless, crystalline, 
deliquescent compound. The platinochloride, (C;H,.NC1).PtCh, crys- 
tallises in orange-red octahedra, and is sparingly soluble in water. 


>NMe,Cl, 
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The aurochloride,C;H,.NClAuCl,, is sparingly soluble in water, from 
which it crystallises in golden needles. The corresponding ammonium 
iodide, C;H,NI, prepared by treating methyl-«-methylpyrrolidine 
with methyl iodide in methyl alcoholic solution, crystallises from 
alcohol in small, colourless octahedra and cubes, turns yellow on ex- 
posure to light, and is very readily soluble in alcohol. 


Methyl-a-methylpyrrolidine, | napa is formed with evo- 
CH,— CH, 


lution of methyl chloride when the ammonium chloride just described 
is heated strongly ; it is a colourless, basic oil, of sp. gr. 0°799 at 15°; 
it boils at 96—97°, is miscible with water, and has an odour of piper- 
idine. The platinochloride, (CsHis3N)2,H,PtCk, crystallises from hot 
water in flat, orange-yellow needles or prisms, and melts at about 
225° with decomposition. The aurochloride, CsH;;N,HAuCk, is spa- 
ringly soluble in cold water, and crystallises from hot water in golden 
needles melting at 215--217° with decomposition. 
Butallylmethylearbinamine, CH,:CH:CH,°CH,-CHMe:NH,, can be 
obtained by reducing the hydrazone of allylacetone with sodium 
amalgam in warm, alcoholic glacial acetic acid solution ; it is a colour- 
less, mobile liquid, having an odour of piperidine and a strong alka- 
line reaction ; it is miscible with water, boils at 117—118°, and its 
sp. gr. is 0°779 at 15°. The hydrochloride and the hydrobromide are 
deliquescent, crystalline compounds. The platinochloride, 


(CeHisN )2,H,PtCl,, 


crystallises in yellow needles and is moderately easily soluble in cold 
water; the aurochloride is a yellow, crystalline compound. 
Butallylmethylearbintrimethylammonium iodide, 


CH,.:CH-CH.°CH,°CHMe:NMe,I, 


is obtained when the preceding compound is treated with methyl 
iodide and methyl alcoholic potash; it crystallises from alcohol in 
well-defined prisms, and melts at 199—200°. The corresponding 
chloride, prepared by treating the iodide with moist silver chloride, is 
a hygroscopic, crystalline compound. 
Butallylmethylcarbindimethylamine, CH,:CH:CH,°CH.-CHMe:NMe.,, 
is formed, together with various other products, when the dry ammo- 
nium chloride just described is heated at 150—180° in a stream of 
air; it is a colourless oil of sp. gr. 0°780 at 15°, boils at 138—140°, 
and has a strong odour recalling that of piperidine. The platino- 
chloride, (CsH),NMe.),H,PtCk, is an orange-yellow, crystalline sub- 
stance readily soluble in water; the awrochloride is also crystalline. 
Hydrochlorobutallylmethylearbinamine hydrochloride, 


CHMeCl-CH,°CH,-CHMe-N H2,HCl, 


is formed when hydrogen chloride is passed into butallylmethyl- 
carbinamine heated at 130°; it is a colourless, hygroscopic, crystal- 
line substance. The platinochloride, (CsHyNCl).,H.PtCl, is a pale- 
yellow, crystalline compound, and is decomposed by boiling water ; 
the aurochloride is also crystalline, but the free base is a colourless 
oil. When hydrochlorobutallylmethylearbinamine is heated on the 
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water-bath, it is converted into a«,-dimethylpyrrolidine hydrochloride, 
identical with the compound recently described by Tafel (Abstr. 
1888, 1015; 1890, 1000). Dimethyl-a«,-dimethylpyrrolidylammo. 
nium iodide crystallises in transparent cubes and octahedra, and 
decomposes at about 400°, but without melting (Tafel gives 255—256° 
as the melting point of this compound). 
Hydrochlorobutallylmethylcarbindimethylamine hydrochloride, 


CHMeCl1:CH,°CH,,CHMe-N Me., HCl, 


prepared by passing hydrogen chloride into butallylmethylcarbin- 
dimethylamine heated at 130°, is a colourless, hygroscopic, crystal- 
line substance. The platinochloride, (C,H,,Cl-N Me,).,H,PtCl,, is a yel- 
low, crystalline compound ; it melts at 91—93°, and is decomposed by 
boiling waters The aurochloride is a yellow powder melting at 76—77°. 
The free base is a colourless oil which, when heated on the water-bath, 
is readily converted into dimethyl-ax,-dimethylpyrrolidylammonium 
chloride ; on further heating, methyl chloride is evolved and methyl- 
aa,-dimethylpyrrolidine, identical with Tafel’s trimethylpyrrolidine 
(loc. cit.) is formed. 

Dimethyl-a-pipecolylammonium iodide, CsHisNI, is formed when 
a-pipecoline, prepared by Ladenburg’s method, is treated with methy] 
iodide and potash in methyl alcoholic solution; it crystallises from 
hot alcohol in long, white crystals, and is sparingly soluble in cold 
alcohol. 

Pentallylearbindimethylamine, CH,:CH:[CH,],;NMe., is obtained 
when the ammonium iodide just described is treated with moist 
silver oxide, and the hydroxide thus formed gradually heated to 140°; 
it is a colourless oil, of sp. gr. 0°767 at 15°, boils at 143—143°5°, and 
has an odour of piperidine; it has a strongly alkaline reaction, and 
is not miscible with water. The platinochloride is an oil, and the 
aurochloride an unstable, crystalline compound. 

Hydrochloropentallylcarbindimethylamine hydrochloride, 


CHCIMe-[CH,]NMe,,HCl, 


can be obtained by passing hydrogen chloride into pentallylcarbindi- 
methylamine heated at 160°; it is a very hygroscopic, crystalline 
substance. The platinochloride and the aurochloride are oils. 


Methyl-a-pipecoline, CH.<Cn CE. >NMe, is formed when the 
preceding compound is decomposed with soda, the colourless, oily 
base thus obtained heated first at 120° to convert it into dimethyl- 
a-pipecolylammonium chloride, and then at a higher temperature to 
eliminate methyl chloride; it can also be obtained by heating 
dimethyl-a-pipecolylammonium chloride prepared directly from 
a-pipecoline. It is a colourless oil, of sp. gr. 0°826 at 15°, boils at 
126—128°, and is not miscible with water. The platinochloride, 
(C,H,;N).,H,PtCl, separates from hot water in compact, orange-red 
crystals melting at 180—185°. 

Pentallylearbintrimethylammonium iodide, CH,:CH-[CH,]NMe,l, 
is formed when pentallylcarbindimethylamine is treated with me‘hyl 
iodide in methyl alcoholic solution; it separates from alcoholic : ther 
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in colourless plates melting at 126—129°; when treated with moist 
silver oxide, it is converted into a strongly alkaline hydroxide, which 
is decomposed, on heating at about 160°, into water, trimethylamine, 
diallyl (b. p. 60—61°), and a hydrocarbon (b. p. 80—83°) isomeric 
with dially]. 

The hydrocarbon, boiling at 80—83°, is a colourless, refractive oil, 
of sp. gr. 0°727 at 15°, and has an odour like that of diallyl; it com- 
bines readily with bromine, yielding a tetrabromide CsH,Br,, which 
crystallises from hot glacial acetic acid in lustrous plates melting at 
160—162°; on oxidation with chromic acid, it yields carbonic an- 
hydride and acetic acid. 

When buatallylmethylcarbintrimethylammonium iodide (m. p. 
199—200°) is digested with moist silver oxide, it is converted into 
the corresponding hydroxide; this substance decomposes at about 
160° into water, trimethylamine, diailyl, and a hydrocarbon (b. p. 
80—83°) identical with that obtained from pentallylcarbintrimethyl- 
ammonium iodide in like manner. F. 8. K. 


Formation of Bases of the Quinoline Series. By E. LetuMann 
and W. Lippert (Ber., 24, 2623—2624).—It is known that either aniline 
or nitrobenzene yields quinoline when heated with glycerol and sulph- 
aric acid, and that in the one case oxidation, in the second reduction, 
must occur. Azobenzene occupies an intermediate position between 
aniline and nitrobenzene, and, if found to react with acraldehyde, 
might, therefore, be expected to do so without either oxidation or 
reduction being necessary. ‘This conclusion is confirmed by experi- 
ment, since the authors find that azobenzene (compare Claus and 
Stegelitz, Abstr., 1887, 173) and its derivatives yield bases of the 
quinoline series when heated with glycerol and sulphuric acid. Azo- 
benzene and parazotoluene give, respectively, quinoline and _ tolu- 
quinoline, whilst amidoazobenzene forms a mixture of quinoline and 
pseudophenanthroline. The yield in each case was small. 


W. P. W. 


Preparation of Amidoquinoline. By J. Epuraim (Ber., 24, 
2817—2820).—a-Phenylhydrazoquinoline, CNH, NH:NHPh, is pre- 
pared by carefully heating a mixture of «-chloroquinoline (1 mol.) and 
phenylhydrazine (2 mols.) in a reflux apparatus, over a free flame, 
extracting the uncombined portion of the reagents, and the phenyl- 
hydrazine hydrochloride produced, with boiling water, and crystallising 
from absolute alcohol. It then separates in white needles, melts at 
191° with decomposition, and is readily soluble in glacial acetic acid 
and chloroform, almost insoluble in ether; it gives a violet colour 
with concentrated sulphuric acid, which, on diluting with water, 
becomes rose-coloured. The yield is equal to that of the chloro- 
quinoline employed. 

a-Phenylazoquinoline, C,NH,N,Ph, is formed by oxidising the 
hydrazo-compound, best as follows :—The hydrazo-derivative is dis- 
solved in glacial acetic acid, an excess of ferric chloride added, and 
after a while the mixture diluted with water, when the azo-derivative 
separates in delicate, red needles ; it melts at 93°, and is readily soluble 
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in glacial acetic acid, alcohol, and ether; it exhibits the same colour 
reaction with concentrated sulphuric acid as the hydrazo-derivative, 
a-Amidoquinoline, CsNH,*N H, (NH, = = 2’], is obtained by heating 
a-phenylhydrazoquinoline (1 gram) with hydriodic acid (1°7 grams) 
and amorphous phosphorus (0°5 gram) in a sealed tube at 180° for an 
hour, rendering the product alkaline, driving over the aniline with a 
current of steam, and extracting the residual solution with ether, from 
which the new base is obtained as a violet, crystalline mass, which, 
when crystallised from light petroleum, melts at 114°, and is readily 
soluble in alcohol, ether, chloroform, and benzene ; the picrate and the 
platinochloride are sparingly soluble compounds. ‘A hydrazo-derivative 
melting at 197° is obtained from a-chlorolepidine. 
A. R. L. 

Tetrahydro-derivatives of 8-Naphthaquinoline and 8-Naph. 
thaquinaldine. By E. Bampercer and R. Miter (Ber., 24 
2641—2647).—-Naphthaquinoline (Skraup and Cobenzl, Abstr,, 
1883, 1010) is most readily purified by pouring the product of the 
Skraup reaction into water, neutralising partially with caustic soda, 
filtering from tarry matters, and, with the object of removing all 
resinous matters from solution, heating the filtrate on a water-bath 
with sodium nitrite until it gives the reactions of nitrous acid. The 
pure base separates in the solid form on the addition of excess of alkali 
to the filtrate. It boils at 349°5—350° (thermometer in vapour) under 
721 mm. pressure. 

Tetrahydro-B-naphthaquinoline, C,;H,,;N, is obtained when A-naph- 
thaquinoline (20 grams), dissolved in concentrated hydrochloric acid, 
is gradually added to a boiling mixture of tin (80 grams) and hydro- 
chloric acid (500 grams), and heated until the metal is dissolved. 
The crystalline stannochloride, which separates on cooling, is decom- 
posed by aqueous soda, and the base purified by distillation with 
steam and subsequent crystallisation from light petroleum. It crys- 
tallises in lustrous, silvery-white needles or scales, melts at 93°5°, and 
dissolves readily in the ordinary organic solvents, but only sparingly 
in water. The solutions in indifferent solvents are destitute of fluor- 
escence, but those in mineral acids show a beautiful blue fluorescence, 
resembling that of anthracene. Ferric chloride or potassium di- 
chromate, added to the acid solution, produces a deep, reddish-brown 
coloration, rapidly changing to dark brown. The hydrochloride, 
C,,;NH,;,HCl, crystallises in silvery-white prisms, melts at 230°5—231*, 
and dissolves easily in water, but only sparingly in strong hydrochloric 
acid; the sulphate forms lustrous, white needles, and is very soluble 
in water. The acetyl derivative, Cj;H,,.NAc [Ac = 1"], crystallises in 
white prisms, melts at 77°, and is sparingly soluble in water, but readily 
in most other solvents. The nitroso-derivative, C,;NH,.“NO, erystal- 
lises from alcohol in silvery-white prisms or scales, melts at 1055 
and dissolves easily in benzene, chloroform, ether, &c. 

1" Benzeneazotetrahydro-B-naphthaquinoline, C,,NH,."N,Ph [N.Ph = 
1"}, prepared by the action of diazobenzene chloride on tetrahydro- 
f-naphthaquinoline in the presence of sodium acetate, crystallises 
from light petroleum in yellow needles of golden lustre, melts at 
96°5—97°, and dissolves easily in the ordinary organic solvents. 


sos = we @ we a 
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When warmed with mineral acids, it decomposes into the tetrahydro- 
base, phenol, and nitrogen. 

Tetrahydro-B-naphthaquinaldine is obtained by reducing 8-naphtha- 
quinaldine by the method just described. It crystallises from light 
petroleum in hard, thick, glassy prisms, melts at 51°5—52°, dissolves 
readily in the ordinary organic solvents, but only sparingly in water, 
forming fluorescent solutions which lose their blue fluorescence on the 
addition of a mineral acid. Ferric chloride or potassium dichromate 
added to an acid solution produces a reddish-brown coloration, which 
hecomes brighter and eventually greenish-yellow when the mixture 
is warmed. The hydrochloride, C\yNHs,HCl, crystallises in white 
prisms, melts at 239—240°, and is readily soluble in water, but 
sparingly in hydrochloric acid. The acetyl derivative, C,H, NAc, 
forms white needles, melis at 86—86'5°, and dissolves easily in organic 
solvents. The nitroso-derivative, C,j.NH,NO [NO = 1"), crystallises 
fromalcohol in straw-yellow, lustrous scales, and melts at 69—69°5°. 
The benzeneazo-compound has not yet been obtained in crystalline form. 

W. P. W. 

Octohydro-derivatives of 8-Naphthaquinoline. By E. Ban- 
berGeR and R. Miiuer (Ber., 24, 2648—2661).—The first part of 
this paper is devoted to a restatement of the effect of reduction on 
the properties of 8-naphthaquinoline, for which a previous paper may 
be consulted (Abstr., 1890, 1303). When f-naphthaquinoline (10 
grams) is reduced with sodium (30 grams) and amyl alcohol (250 
grams) in the usual way, a mixture of the “‘ alicyclic” and “ aromatic ” 
octohydrides is obtained. The relative proportion of the two bases 
varies slightly in different experiments, but the “ aromatic” deriva- 
tive is always the chief product, the average yield of the “ alicyclic ” 
base being about 3 per cent. of the naphthaquinoline employed. To 
separate the bases, the fluorescent amyl! alcohol layer is acidified, the 
alcohol removed by steam distillation, the residue rendered alkaline, 
and the bases distilled with steam. The solid distillate is extracted 
with light petroleum to free it from a very small quantity of a third 
base insoluble in that solvent, and the “alicyclic ” constituent separa- 
ted as carbonate by treating the filtrate with moist carbonic anhydride. 
The carbonate is freed from small quantities of the “aromatic ” base, 
which adhere to it even after washing with light petroleum, either by 
repeating the precipitation with carbonic anhydride several times, or 
by adding nitrous acid to the cold dilute aqueous solution and extract- 
ing the resulting “ aromatic ” nitrosamine with ether. 

ac.-Octohydro-8-naphthaquinoline, C\,NHy, crystallises from dilute 
aqueous soda in long, silky, matted needles, or from alcohol in long, 
glassy prisms, melts at 91°, boils at 321° under 727 mm. pressure, has 
a basic odour, and is volatile with steam. It gives no colour reactions 
with ferric chloride, potassium dichromate, or diazotised bases, and in 
its properties resembles the “alicyclic” tetrahydronaphthylamines ; 
its physiological action, for example, being, according to Filehne, very 
similar to that of those bases (compare Abstr., 1889, 737), and in no 
sense like that of quinoline. The hydrochloride, C,;,;NHy,HCl, ecrys- 
tallises in thick, glassy, monoclinic prisms, melts at 252°, and is 
readily soluble in water and alcohol, but only sparingly in hydrochloric 
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acid; the platinochloride crystallises in golden-yellow, serrated, thin 
prisms, melts at 250° with blackening, and dissolves very sparingly in 
cold water; the nitrate forms lustrous prisms, somewhat sparingly 
soluble in cold water; the nitrite crystallises from water in short, 
thick, glassy prisms, melts at 238°, and is not decomposed by boiling 
water or cold mineral acids. The acetyl derivative, C,;Hi.N Ac, crys. 
tallises from light petroleum in strongly refractive, glassy prisms, 
from water in small needles, and dissolves readily in the ordinary 
solvents. The benzeneazo-compound, CNH °N.Ph [N.Ph = 1”), 
obtained by the action of diazobenzene chloride on the base in the 
presence of sodium acetate, crystallises from aqueous alcohol in silvery. 
white, flat needles, melts at 95°, is readily soluble in the ordinary 
organic solvents, and yields a picrate, C,yH»,N;,C.H.(NO,);-OH, 
crystallising in lustrous, golden-yellow needles. The nitroso-deriva- 
tive, C,sNH,."NO, prepared by heating a solution of the base in excess 
of acid with the calculated quantity of sodium nitrite at 110—120° for 
5 hours, crystallises from alcohol in lustrous, flat, serrated, silvery. 
white prisms, melts at 122°5°, and dissolves readily in ether, chloro- 
form, benzene, and boiling alcohol. 

ar.-Octohydro-B-naphthaquinoline, C,;NH,3, exhibits a remarkable 
power of crystallisation. rom its solution in light petroleum, it 
usually separates in large, transparent, colourless prisms, whose 
length seems to be conditioned only by the size of the containing 
vessel. If, however, the concentrated solution is slowly cooled, it 
forms pale yellow, shorter prisms an inch in thickness, belonging 
either to the monoclinic, or more probably, the triclinic system; 
exact crystallographic measurements could not be made, since the 
crystals, on removal from the solvent, became white and opaque ina 
few seconds, owing to volatilisation of the light petroleum crystallised 
with the base. The mother liquor of these efflorescent crystals 
solidifies after a few minutes to a mass of ‘long, thin, silky needles, 
which do not alter on exposure to the air. The base melts at 60°5°, 
boils at 325° under 727 mm. pressure, has a neutral reaction, and dis- 
solves easily in organic solvents, but only sparingly in water. In its 
reactions, it resembles the “aromatic” tetrahydronaphthylamines ; 
thus it reduces alcoholic silver nitrate in the cold and platinic chloride 
on warming, reacts with diazotised sulphanilic acid forming a dark 
claret colouring matter, and gives a yellowish coloration on warming 
its acid solution with ferric chloride or potassium dichromate. The 
hydrochloride, C\;NHy,HCl, crystallises either in silvery-white scales 
or long, glassy prisms, melts at 219°, and is soluble in alcohol and 
chloroform. ‘The platinochloride, (C\s3NHj,;)2,H.PtCl + 2H,O, forms 
bright-yellow, lustrous scales, melts at 178°, and on warming becomes 
black, owing to the separation of platinum. The acefyl derivative, 
C,;NH,"Ac, crystallises in scales or flat, silvery-white prisms, melts 
at 68°5—69°, and dissolves readily in most solvents, but only sparingly 
in water. The nitroso-derivative, C,;;NHNO [NO = 1’], crystallises 
by very slow evaporation of its alcoholic solution in short, thick, glassy, 
monoclinic prisms, a:b: ¢ = 2°4245: 1 : 2°75495; 8 = 85°, observed 
forms OP, coPcoo, —P, +P, and +2Pco. It melts at 106°. 

W. BP. W. 
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Octohydro-derivatives of 8-Naphthaquinaldine. By E. Bay- 
percer and L. Srrasser (Ber., 24, 2662—2669).—-Naphthaquin- 
aldine (12 grams), on reduction with sodium (32 grams) and boiling 
amyl alcohol (350 grams), yields a mixture of an “aromatic” octo- 
hydro-8-naphthaquinaldine with a very small quantity of “alicyclic” 
octohydro-8-naphthaquinaldine. These bases can be separated by the 
method described in the preceding abstract. 

ar.-Octohydro-B-naphthaquinaldine, C,\y4NHy9, crystallises from light 
petroleum in colourless, glassy prisms, from dilute alcohol in glisten- 
ing scales, melts at 75°, volatilises slowly with steam, and dissolves 
readily in alcohol, benzene, chloroform, &c., but only sparingly in 
water. It exhibits reducing properties, and on the addition of silver 
nitrate to its alcoholic solution, gives first a blue colour and then a 
separation of metallic silver. Ferric chloride added to the warm 
aqueous solution of its hydrochloride produces a yellow colour which 
eventually changes to reddish-brown, with the separation of reddish- 
brown flocks. The hydrochloride, C,\,NHj,HCl, crystallises in white, 
lustrous, feathery crystals, melts at 210°, and dissolves readily in 
alcohol, but only sparingly in hydrochloric acid. On the addition of 
platinic chloride to its aqueous solution, yellow needles of a platino- 
chloride are obtained, which become black on heating the solution, 
owing to a separation of platinum. The nitrate, C\yNHj»,HNO,, 
crystallises in lustrous, white needles, melts at 170°, and is easily soluble 
in water and dilute nitric acid on boiling, but only sparingly in the 
cold. The acetyl derivative, C,,.NH,,Ac [Ac = 1], crystallises from 
light petroleum in aggregates of lustrous needles, melts at 92°, and 
dissolves readily in most solvents, but only sparingly in water. The 
nitroso-derivative, C,,NH,.NO, forms straw-yellow, lustrous needles. 
melts at 86°, and is easily soluble in ether, benzene, chloroform, and 
boiling alcohol. 

1” - Benzeneazo - ar. - octohydro - B - naphthaquinaldine, C\.NH,s"N2Ph 
[N.Ph = 1”], is obtained when a solution of octohydro-f-naphtha- 
quinaldine and sodium acetate in aqueous alcohol is treated with the 
caleulated quantity of diazobenzene chloride. By slow evaporation 
of its solution in light petroleum, it crystallises in pale-yellow, glassy, 
thick, rhombic prisms, a : b : ¢ = 0°8037 : 1 : 0°5600, forms observed 
2Pco and P, melts at 97°5—98°, and is extremely soluble in ether, 
chloroform, and benzene. When boiled with mineral acids, it decom- 
poses in the normal way into octohydro-8-naphthaquinoline, phenol, 
and nitrogen; as anticipated, however, it does not undergo intra- 
molecular change into the azo-compound on treatment of its alcoholic 
solution with hydrochloric acid, since the para-position is not open in 
the central ring, which by hydrogenation of the lateral rings has 
acquired properties identical with those of benzene. 

2’ - Benzeneazo - ar.- octohydro - B - naphthaquinaldine, C\y.NH,."N.Ph 
(N.Ph = 2'], is formed when a cooled dilute alcoholic solution of the 
hydrochloride of the base is treated with diazobenzene nitrate. It 
crystallises from alcohol in dark, ruby-red prisms of greenish, bronze- 
like lustre, and dissolves readily in alcohol, ether, chloroform, &c., 
but only sparingly in water. The alcoholic solution is raspberry-rei| 
in colour, but, on the addition of a drop of concentrated hydrochloric 
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acid, becomes emerald-green. Concentrated sulphuric acid dissolves 
it, forming a raspberry-red solution, which, on adding a little water, 
becomes emerald-green, and on further dilution, becomes rose-coloured 
and seemingly fluorescent, owing to the precipitation of the colour- 
ing matter. Sulphobenzeneazo-ar.-octohydro-B-naphthaquinoline is a 
yreenish-black, crystalline powder which dissolves in alcohol and water 
with a deep-red colour, and in alkalis forming dark claret solutions. 
Orthamido-ar.-octohydro-B-naphthaquinaldine |NH, = 2'] is pre. 
pared by boiling the alkaline solution of the sulphobenzeneazo-deriva- 
tive with zine dust until the colour becomes bright-yellow, and sub- 
sequently extracting with ether. It exhibits the reactions of an 
orthodiamido-derivative of benzene on treatment with dilute solu- 
tions of ferric chloride or potassium dichromate, and on boiling 
with acetic acid is converted into a-methyl-ar.-octohydro-B-naphtha- 
quinaldimidazole. The imidazole hydrochloride crystallises from 
alcohol or ether-alcohol in glassy prisms, melts at 262° with decom. 
position, dissolves readily in acids, and gives- no colour reactions 
with ferric chloride or potassium dichromate. 
ac.-Octohydro-B-naphthaquinaldine, C\,NHj, crystallises in long, 
silky needles, dissolves easily in the ordinary organic solvents, but only 
sparingly in water, has a strongly alkaline reaction, and volatilises 
readily with steam. It is destitute of reducing powers, and exhibits 
the properties of an “alicyclic” base. The hydrochloride crystallises 
in silvery scales, and dissolves readily in water, but only sparingly in 
hydrochloric acid ; the platinochloride forms orange-red, flat needles. 


Ww. & W, 


A New Class of Fluorescent Colouring Matters of the Quin. 
oxaline Series. By O. Fiscuer and M. Buscu (Ber., 24, 2679—2683). 
—An azonium base identical with the compound (m. p. 167°) obtained 
by oxidising triphenyletho-z8-hydronaphthaquinoxaline (this vol., p. 
1109) is formed when benzile is treated with phenylorthonaphthylene- 
diamine as described by Witt (Abstr., 1887, 729). 

1 : 3-Diphenyletho-«B-dihydronaphthaquinoraline, 

NPh-CH, 

I 

CwHe<y — Oph’ 
is formed, together with a very small quantity of a dark-red sub- 
stance described below, when benzoylearbinol, prepared by hydrolys- 
ing acetylacetophenone with barium carbonate, is heated with phenyl- 
orthonaphthylenediamine at 150—160° in sealed tubes for 4—5 
hours. The crude product is dissolved in a mixture of benzene 
(1 part) and alcohol (3 parts), from which, on keeping for a long 
time, the quinoxaline is deposited in compact, orange-red needles. It 
melts at 164—165°, and is readily soluble in benzene, but more 
sparingly in ether and glacial acetic acid, very sparingly in alcohol, 
and almost insoluble in light petroleum; its solutions show an 
intense yellowish-green fluorescence. It dissolves in concentrated 
sulphuric acid and in concentrated hydrochloric acid, yielding a dark 
brownish-red solution, from which it is reprecipitated in a yellow, 
flocculent condition on the addition of water. On oxidation with 
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ferric chloride, it is converted almost quantitatively into diphenyletho- 
naphthazonium hydroxide, identical with the compound previously 
described (loc. cit.). 

The dark-red bye-product mentioned above is obtained in crystals 
when the alcoholic benzene mother liquors from the quinoxaline base 
are mixed with ether and then slowly evaporated ; it is soluble in 
benzene and ether, but only sparingly in alcohol and light petroleum, 
its solutions showing a beautiful purple-red fluorescence ; it melts at 
about 194—196°, and forms a stable salt with sulphuric acid. 

NMe-NHPh 


N=—CPh ’ 
formed when benzoin is heated with methylorthophenylenediamine at 
160—170° for 5—6 hours; it crystallises from aleohol in concen- 
trically-grouped, yellow needles, melts at 133°, and is readily soluble 
in benzene and ether, but only moderately easily in alcohol, and very 
sparingly in light petroleum ; its: solutions show a greenish-yellow 
fluorescence. It is a feeble base, its salts being partially decomposed 
by water ; it dissolves in concentrated sulphuric acid, yielding a 
yellow solution, which first changes to red and then becomes yellow 
again on the addition of water. When the quinoxaline is heated 
with ferric chloride and hydrochloric acid in alcoholic solution, it is 
converted into an ammonium base, the ferrichloride of which crystal- 
lises in long, yellow prisms. F. S. K. 


n-Methyldipheny Idihydroquinoxaline, C.Av< is 


Nitroso-derivatives of the Thiazoles. By E. Nir (Annalen, 


265, 108—128).—Diazothiazole hydrate, He >ONN-OH, or p- 


, . CH—S, .. 
nitrosoimidothiazoline, i HNH> C:N-NO, can be obtained in a slightly 


impure condition, by gradually adding a well-cooled, concentrated 
solution of sodium nitrite to a concentrated aqueous solution of amido- 
thiazole nitrate cooled to —10°; the amorphous, orange-red, floc- 
calent precipitate is quickly separated by filtration at a low tempera- 
ture and dried in a desiccator. It is very unstable when moist, and 
even in the dry state it gradually turns black ; when quickly heated, 
it decomposes at about 140° with explosion. It is soluble in alcohol 
and ether, but insoluble in water; its conversion into chloro- and 
bromo-thiazole has been previously described by Schatzmann (this 


vol., p. 744). on 2 
u-Imido-n-methylthiazoline, GH:NMe> C:NH, is formed when amido- 


thiazole is heated with methyl iodide in methyl alcoholic solution at 
130° for several hours, and the hydriodide obtained in this way 
decomposed with potash ; it is a yellowish-brown, very hygroscopic, 
strongly alkaline liquid. The hydriodide, C,H,N.S,HI, crystallises in 
colourless plates, and melts at 175°. The hydrochloride crystallises 
from water, in which it is very readily soluble, in large plates, and 
inelts at 97°; the platinochloride is sparingly soluble. 


u-Methylimidothiazoline, __ >C:NMe, is produced when an 


| 
CH-NH 
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aqueous solution of methylthiocarbamide is warmed with dichlor. 
ether; it is a yellowish- brown oil, which, on keeping, gradually 
solidifies to a mass of very hygroscopic crystals. The hydrochloride, 
C,H,N.S,HCI, is a semi-crystalline, hy groscopic compound melting at 
79—80°.. The platinochloride — in long needles. 

H— 
ne NMe Sc NMe, can be obtained by 
methylating either of the bases just described, but more conv eniently 
by warming an aqueous solution of dimethylthiocar bamide with 
dichlorether ; it is a hygroscopic liquid. 

The hydrochloride, C;H,N.8,HCl, crystallises well, and melts at 
222°. 


p- Nitroso-n-methylimidothiazoline, 


Dimethylimidothiazoline, 


CH— : 
CH: NMe 850: N-NO, is_ preci- 


pitated in yellow, lustrous plates w hen a concentrated solution of 
sodium nitrite is added to a solution of s«-imidomethylthiazoline 
hydrochloride in well-cooled, very dilute hydrochloric acid ; it melts 
at_ 161° with a slight explosion, and is soluble in alcohol and ether, 
bat only sparingly in water. The dry compound is stable, and 
dissolves unchanged in alkalis, but when treated with concentrated 
minera! acids, or with powerful reducing agents, it is reconverted 
into «z-imidomethylthiazoline. 
 — 

n-Methylthiazolinehydrazine, te NMe SS ccu-NH,, is formed in 
small quantities when an alcoholic solution of the preceding com- 
pound is mixed with excess of zinc-dust, and acetic acid gradually 
added to the well-cooled mixture; it is a yellow, disagreeably smell- 
ing oil. The hydrochloride, C,H,N;S,HCl, and the sparingly soluble 
picrate crystallise in yellow needles. 


CH-—— 
C é 
CH: me -NMe, can be ob- 


tained by treating »«-methylimidothiazoline with nitrous acid under 
the conditions given above; it forms small, yellowish crystals, has a 
characteristic odour recalling that of acetamide, and is much more 
unstable than the isomeride described above, being converted into 
resinous products on keeping in a dry condition, or on boiling with 
water or alcohol. It turns black when slowly heated, and melts at 
about 140°, but when heated quickly it explodes at about 110—120°; 
it is freely soluble in alkalis and in ammonia, by which it is com- 
pletely decomposed. The corresponding hydrazine could not be 
obtained. 

The hydrochloride of a base which the author names thiazoletriazole, 


S—C:N 
CH< oy ened is formed when freshly prepared n-nitroso-n- 


n-Nitroso-p-methylimidothiazoline, 


methylimidothiazoline i is dissolved in well-cooled 10 per cent. hydro- 
chloric acid, and the solution warmed until no further evolution of 
gas takes place ; on keeping for, some time, the hydrochloride, 


C,H,N,S,HCl + 2H.0, 
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is deposited in needles, which turn brown and lose their water at 
130—140°. and melt at 210—220°. The hydrobromide, 


C,H;N;S,HBr ~ 2H,0, 


forms long, prismatic crystals, turns brown on keeping, loses its 
water at 130—140°, and decomposes completely at a higher tempera- 
ture, but without melting. The free base is a brown oil, which 
gradually solidifies to a vitreous mass; it is very readily soluble in 
water, has an alkaline reaction, and reduces Fehling’s solution ; when 
its hydrochloride is treated with sodium nitrite in aqueous solution, a 
large quantity of 2-nitroso-u-methylimidothiazoline is formed. 

u-Phenylimidothiazoline, C,H,N.2S, prepared by treating dichlorether 
with phenylthiocarbamide and decomposing with potash the salt pro- 
duced, crystallises from alcohol, ether, and benzene in small, colourless 
needles, and melts at 124°; its salts are not easily obtained in 
crystals. 

Diphenylimidothiazoline, C\;sH\.N2S, obtained from diphenylcarb- 
amide in like manner, is a granular, crystalline substance melting at 
105°. 

u-Phenyl-n-nitrosoimidothiazoline, C,H;N;,SO, is precipitated in the 
form of a microscopic, crystalline powder on treating u-phenylimido- 
thiazoline with sodium nitrite in well-cooled, dilute hydrochloric acid 
solution ; it forms yellow crystals, melts at 58°, and decomposes on 
keeping. It is insoluble in alkalis, and, when treated with acids, it is 
reconverted into «-phenylimidothiazoline. F. S. K. 


Action of Hydriodic Acid on Quinine and Cinchonine. By 
E. Lippmann and F. Freissner (Ber., 24, 2827—2829).—The action 
of hydriodic acid on quinine is similar to that of hydrochloric or 
hydrobromic acid on the base (Monatsh., 12), and leads to the forma- 
tion of hydriodoquinine hydriodide, CxH,N,0.,3HI, which, on 
treatment with ammonia, yielded hydriodoquinine, C,H,.,N,0,HI, 
with the elimination of 2 mols. of hydrogen iodide. When boiled 
with alcoholic potash, hydriodoquinine is converted into iso- 
quinine. A better yield of this base is obtained by heating hydriodo- 
quinine hydriodide with water at 150—160° for about six hours, 
adding the pale-yellow solution to aqueous ammonia, extracting with 
ether, and drying the ethereal solution over caustic potash. After a 
short time, the sparingly soluble isoquinine crystallises from the solu- 
tion, and a further quantity can be obtained by evaporation, the 
ethereal mother liquor containing quinine. 

Hydriodocinchonine hydriodide, CyH»N,0,3HI, is formed when 
cinchonine, free from sulphuric acid, is slowly stirred into warm 
hydriodic acid (sp. gr. 1‘7—1°8), and can be freed from cinchonine 
hydriodide by washing the crystalline precipitate with alcohol. It 
crystallises in small, bright-yellow, lustrous prisms, decomposes when 
heated at 215°, and dissolves sparingly in alcohol and cold water, but 
easily in hot water. On digestion with warm, dilute aqueous am- 
monia, it is converted into hydriodocinchonine, C\yH2N,OHI, which 
crystallises in slender, silky needles, melts at 158—160°, dissolves 
very sparingly in ether, but more easily in alcohol, and yields a 
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platinochloride of the composition C:,H»N,OHI + H,PtCl,. Cinchonine 
is regenerated when hydriodocinchonine hydriodide is heated with 
water under pressure. W. P. W. 


Quinethyline. By E. Grimavx and A. Arnavup (Compt. rend., 112, 
1364—1367).—It has been shown in a former communication that 
quinine is a methyl ether of cupreine; quinethyline is the corre. 
sponding ethyl ether. It is prepared from specially purified cupreine 
as follows:—A molecular proportion of dry cupreine is dissolved in 
alcohol, to which has been added 14 mols. of sodium, and heated in 
sealed tubes, at 95—100° with 1; mols. of ethyl nitrate for from 
12 to 15 hours. The alcohol is distilled off, the residue taken up 
with acidified water, an excess of soda added, and the new base 
extracted with ether. The ethereal solution is then shaken with dilute 
sulphuric acid, the aqueous solution separated from the ether, heated 
on the water-bath, and carefully neutralised by ammonia. When 
the concentrated liquor is cooled, strongly coloured basic sulphate 
of the base separates. The crude product is converted into the 
normal sulphate, which is purified by heating with animal char- 
coal and subsequently recrystallising it from boiling water. The 
base is precipitated from a cold, concentrated solution of the normal 
sulphate by the addition of a slight excess of ammonia. The precipi- 
tate is white and amorphous, much resembling quinine; it consists of 
hydrates melting at 60”. 

The dry, pulverulent base may be obtained by desiccating in dry 
air, and afterwards heating at 100—120°; it melts at 160°. It is 
very soluble in all the ordinary solvents for alkaloids, and yields very 
fluorescent solutions with excess of sulphuric acid. It does not 
crystallise from alcohol, behaving in exactly the same way as quinine. 
Large, colourless, transparent crystals of a hydrate may easily be 
obtained. The base is levorotatory; its solution in absolute alcohol 
gives [a]p = —169°4". 

The normal sulphate, C.H»N,0.,80,H, + 8H,0, crystallises in 
large, colourless, eight-sided prisms, efflorescing rapidly in the air. 
It dissolves in 51:1 parts of water at 19°, and is very soluble in 
boiling water. When heated with the calculated quantities of hydr- 
iodic acid and iodine in alcoholic solution, it yields small, garnet-red 
needles differing from the plates of herapathite given by quinine. 

The basic sulphate, (Cs:H»N202)2,50,H, + H,0, is readily prepared 
from the normal sulphate by dissolving the latter in boiling water 
and neutralising exactly with dilute ammonia, using litmus as indi- 
cator. It forms crystalline plates of a silky lustre, requiring 397 parts 
of water for solution at 15°. Its solution in dilute hydrochloric acid 
gives [@]) = —233:1°. The yield of pure basic sulphate was about 
35 parts per 100 of cupreine taken. W. 


Hydrastine. By M. Frevnp and C. Dormerer (Ber., 24, 2730— 
6 


2 
CH, N Me 
CH, C H, 
3 


(compare 


2741).—Hydrohydrastinine, cH.<5> C.A: < 
5 
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Freund and Will, Abstr., 1887, 383), is best prepared by reducing 
hydrastinine with 8 per cent. sodium amalgam in dilute sulphuric 
acid solution; the yield of crystalline product is 90 per cent. of the 
base employed. 

Hydrohydrastinine methiodide, C,,H,3NO,,Mel, is deposited in colour- 
less crystals when a slight excess of the theoretical quantity of methyl 
iodide is added to a methyl alcoholic solution of hydrohydrastinine, 
and the mixture kept for some time; it crystallises from hot water 
in needles, and from dilute alcohol in iridescent plates, melts at 
227—228°, and is not acted on by boiling, concentrated potash, or 
when melted with potash. The platinochloride, (CyHiwNO,Cl)2,PtCh, 
is formed when an aqueous solution of the methiodide is digested 
with silver chloride, and the filtrate treated with platinic chloride; 
it erystallises from hot water in well-defined needles, and melts 


at 230°. 

Methylhydrohydrastinine, CH<9>CH<GHcH. can be ob- 
tained by digesting an aqueous solution of the methiodide just 
described with silver chloride, and decomposing the product with 
boiling, concentrated potash; it is an almost coloarless, moderately 
mobile oil, having au amine-like odour, and strong basic properties; 
it is soluble in ether, alcohol, and carbon bisulphide, and cannot be 
distilled. The hydriodide, C.H,;NO.,HI, is easily obtained by dis- 
solving the base in dilute hydrochloric acid, and adding potassium 
iodide to the solution; it crystallises from hot water in colourless, 
lustrous, hexagonal prisms, melts at 220—221°, and is decomposed by 
potash. On adding potassium dichromate to a dilute solution of the 
hydriodide, a golden-yellow substance is precipitated in needles 
which melt at 150° with decomposition. The platinochloride, 


(Ci2HisNO,)2,H,PtCl,, 


separates from hot alcohol and water in ill-defined crystals, and melts 
at 171°. The methiodide, C\.H,;NO,,Mel, is formed by the direct 
combination of the base with methyl] iodide in alcoholic solution ; it 
crystallises from hot water in transparent, hexagonal prisms, melts at 
216—217°, and is not decomposed by boiling concentrated alkalis. 
The methochloride, C,.H,;N O.,MeCl, is obtained in the form of micro- 
scopic, hexagonal prisms when an aqueous solution of the methiodide 
is digested with silver chloride, and the filtrate evaporated; it 
crystallises from alcohol in lustrous plates melting at 211°. Its 
platinochloride, (C,;HjsNO.Cl).,PtCl, is an indistinctly crystalline 
compound which melts at 221°, and is almost insoluble in water; 
the corresponding awrochloride, C,;H,.NO,Cl,AuCl;, is a yellow, 
crystalline, sparingly soluble substance melting at 153°. The 
ammonium base, C,.H,;NO,,MeOH, is a strongly alkaline syrup, 
readily soluble in water. 

Bromometkylhydrohydrastinine, CyH,NO,Br, is obtained when 
methylhydrohydrastinine is treated with bromine in carbon bisulphide 
solution until a permanent coloration is produced, and the brown, 
semi-solid product agitated with dilute soda. It crystallises from hot 
water in octahedra, melts at 187°, and is soluble in alcohol. 

5242 
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Bromohydroxymethylhydrohydrastinine methiodide, 


H.NM 
cri D> cae HME, 


is formed when an aqueous solution of methylhydrohydrastinine 
methochloride is treated with bromine-water until a permanent color- 
ation is produced, and the concentrated solution of the product mixed 
with potassium iodide; it crystallises from water in colourless prisms 


melting at 177°. F. S. K. 


Pseudotropine. By C. Lizsermann (Ber., 24, 2587).—The 
author has examined the products of oxidation of pseudotropine. 
The method employed is the same as that employed for the oxidation 
of ecgonine and tropine (Abstr., 1890, 1449; this vol., p. 749). The 
main product is tropic acid. It shows all the properties formerly 
assigned to this compound, has the same solubility in water and 
alcohol, has a strongly acid reaction, melts at 251°, and dissolves 
copper oxide and silver oxide, The silver solution deposits a metallic 
mirror on warming. The solution of the acid reduces potassium 
permanganate. The copper salt, dried at 125°, has the composition 
C,H,NO,CuOH. Together with the above acid, ecgoninic acid is 
also obtained. E. C. R. 


Alkaloids of the Areca Nut. By E. Jauns (Ber., 24, 2615— 
2617; compare this vol., p. 94).—Further investigation has shown 


that both arecoline and arecaidine exist ready formed in the areca 
nut, and that the latter is not derived from the former in the process 
of extraction. Arecaidine and arecaine are most easily separated by 
treatment with hydrochloric acid and methyl alcohol, since the 
former is thereby converted into its methyl derivative, arecoline, 
whilst the latter remains as hydrochloride. 

The examination of larger quantities of material has led to the dis- 
covery of a fifth alkaloid in areca nut. This has been termed guva- 
cine, from guvaca, the Indian name for the areca palm. Guvacine, 
C.H,NO,, forms small, lustrous, anhydrous crystals, melts at 
271—272° with decomposition, and has a neutral reaction. It does 
not dissolve in ether, chloroform, benzene, or strong alcohol, but is 
tolerably soluble in water and dilute alcohol, although to a less 
degree than the other two crystalline alkaloids. The salts crystallise 
well, have an acid reaction, and resemble the base in their behaviour 
with the ordinary solvents. The hydrochloride, C§H,NO,,HCI, crystal- 
lises in broad, fiat, anhydrous prisms, and is tolerably soluble in water, 
but only very sparingly in dilute hydrochloric acid; the sulphate 
forms silvery scales; the nitrate crystallises in lustrous prisms. The 
platinochloride, (C;H,NO;).,H,PtCl, + 4H:,O, crystallises from water 
in hexagonal prisms resembling those of the choline derivative, and 
melts at 211° with frothing and decomposition, whilst the auro- 
chloride, CsH,NO,,HAuCl,, forms broad, flat prisms which melt at 
about 194—195°. Search is being made for other alkaloids in the 
areca nut. W. P. W. 
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Lupinidine from White Lupines (Lupinus albus, Lin.). By 
G. Campant and S. Grimatpr (L’Orosi, 14, 19—24, and Gazzetta, 
21, 482—437).—After an historical review of the subject, the 
authors describe their method of preparing considerable quan- 
tities of the extract of lupines, and of separating the alkaloid 
as platinochloride. This salt has the composition (C;H,;N)2,H2PtCl, 
+ 2H,0, as stated by Baumert (Annalen, 224, 325). The free 
alkaloid, Jlupinidine, C;H,;N, when freshly prepared, is a pale- 
yellow, heavy, oily, alkaline liquid, with an extremely bitter 
and pungent taste; it is freely soluble in water and alcohol, but 
only sparingly in ether. It hardens on exposure to air, acquiring a 
yellowish-brown colour. If it is kept for a few days in a sealed tube, 
groups of white, acicular crystals separate, and gradually increase 
until the presence of liquid is almost concealed. This is probably due 
to the presence of a crystallisable hydrated lupinidine, C,H,;N,H,O, 
side by side with the anhydrous alkaloid. According to Bufalini, 
05 c.c. of the solution of the hydrochloride causes death in frogs in 
a couple of hours, symptoms of general paralysis being previously 
induced. 8. B. A. A. 


Formation of Carbamide by the Decomposition of Arginine. 
By E. Scnutze and A. Likierntk (Ber., 24, 2701—2704)—When 
arginine (compare Schulze, this vol., p. 857) is boiled with a saturated 
solution of barium hydroxide, it is decomposed with formation of 
carbamide ; it shows, therefore, a behaviour similar to that of lysatine 
(compare Drechsel, this vol., p. 95). F. 8. K. 


Heat-coagulation of Proteids. By J. Corin and Q. Ausraux 
(Bullet. de V' Acad. roy. de Belgique, 21, 345—361).—In a number of 
experiments made with ox-serum, the statement made by Halliburton 
(J. Physiol., 5), that two serum-albumins, separable by fractional 
heat-coagulation, are present, is confirmed. The temperatures of 
coagulation found were 73—74° and 79—80° respectively. These 
temperatures are rather lower than those given by Halliburton, as the 
true temperature of coagulation is taken as the point when opales- 
cence first occurs. In this last point they agree with Haycraft and 
Duggan, but differ from them in finding that the concentration of a 
solution of proteid has very little influence on the temperature of 
coagulation ; the acidity, however, must be kept constant. 
W. D. H. 

Toxalbumin Secreted by the Microbe of Blennorhagic Pus. 
By Hucouneng and Eraup (Compt. rend., 113, 145—147).—Peptonised 
beef tea that has served for the cultivation of the micrococcus of 
blennorhagic pus, when filtered through porcelain and mixed with 
excess of alcohol, yields a solid substance, which, when redissolved in 
water, again filtered through porcelain, and again precipitated by 
alcohol, yields an amorphous, yellowish-white solid, very soluble in | 
water, and resembling the albuminoids in its chemical and physical 
properties. It is not coagulated by heat, or by nitric acid, is slowly 
precipitated by potassium ferrocyanide and acetic acid, but not by 
magnesium sulphate. It has no diastatic action on starch, sugar, or 
fibrin, and, when exposed to air in a moist condition, it putrefies 
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rapidly, with development of a very peculiar odour. It leaves no 
appreciable residue on incineration, contains phosphorus and 11°45 per 
cent. of nitrogen, but is free from sulphur. A solution of the tox. 
albumin sterilised by filtration has no injurious effect when injected 
under the skin of the dog, and placed on the eye, or in the urethra, 
but if injected into the testicle it causes suppuration and complete 
atrophy. No similar effects are produced by the sterilised beef tea or 
the peptone. 

If a solution of asparagine containing meat ashes is used as the 
cultivation fluid, the microbe develops more slowly, and no toxalbumin 
is formed. It follows, therefore, that the latter is not simply a secre- 
tion of the microbe, but results from its action on the peptone. 

C. H. B. 

Conversion of Carboxy-hemoglobin into Methzmoglobin, 
and Detection of Carbonic Oxide in Blood. By H. Berxmy- 
Sans and J. Morressizr (Compt. rend., 113, 210—211).—The authors 
find that, contrary to the statements of Weil and of von Anrep, 
when carboxy-hemoglobin is mixed with potassium ferricyanide, no 
compound of carbonic oxide and methemoglobin is formed, but the 
product is simply a solution of carbonic oxide in a solution of met- 
hemoglobin, from which it is expelled by the passage of hydrogen or 
carbonic anhydride, or by being placed in a vacuum, as easily as it is 
from its solution in water. 

In order to detect carbonic oxide in blood, the latter is diluted with 
twice its volume of water, and mixed with sufficient powdered potassium 


ferricyanide to ensure complete conversion into methemoglobin. The 
flask is then made vacuous, and the gas pumped out is passed into a 
solution of oxyhemoglobin contained in a suitable absorption tube. 
With 400 c.c. of blood, a quantity of carbonic oxide amounting to 
only one-fifteenth of its volume, can be recognised. C. H. B. 


Physiological Chemistry. 


Diastatic Action of Human Saliva. By A. ScHissincer 
(Virchow’s Archiv, 125, 146—181, and 340—363).—The diastatic 
activity of saliva was estimated in a number of cases of healthy and 
diseased persons. The smallest ferment activity was found in a case 
of diabetes mellitus (0°42 per cent.), and in a case of phthisis (0°45). 
The other cases of diabetes show a slight diminution, as do also the 
other cases of phthisis, typhoid, chronic nephritis, mercurial saliva- 
tion, iodism, articular rheumatism, dyspepsia, cancer, and jaundice. 
In spinal paralysis, no difference was observed. The eight normal 
cases showed only slight differences ; the greatest difference being 0°097 
(0°878 and 0°781). In young children, the ferment activity is rather 
less than in adults. 

The addition of an alcoholic solution of thymol for antiseptic pur- 
poses lessened the diastatic activity in one-half of the normal, and one- 
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third of the pathological cases; in the remaining two-thirds, it did 
not; the hindering influence is believed to be due both to the thymol 
and the alcohol, chiefly on the bacteria in the saliva, which appear to 
be more abundant in pathological than in healthy saliva. A very 
complete history of the subject and bibliography are given. 

W. D. Hi. 


Gelatin as a Reagent for the Detection of Tryptic Enzymes. 
By C. Fermi (Chem. Centr., 1891, ii, 87; from Arch. Hygiene, 12, 
240—260).—In place of fibrin, the author has successfully employed 
gelatin as a means of detecting the presence of proteolytic enzymes. 
The gelatin is prepared from 5—10 grams of pure gelatin, and 
93 grams of aqueous thymol or phenol solution; 5—10 c.c. of this 
gelatin is run into a test-tube, allowed to solidify, and the solution 
under examination, to which a little thymol or phenol has been added, 
is run on to the surface. If at the end of five or six days the gelatin 
shows no signs of liquefying, the absence of enzymes is established. 
By means of this reagent placed in graduated cylinders, the author 
has been enabled to study the properties of the unorganised ferments, 
and their behaviour with animal and vegetable tissues, 

J. W. L. 


Neutral Sulphur and Metabolism. By Rupenxo (Virchow’s 
Archiv, 125, 102—114).—In addition to the sulphur present in the 
urine as sulphates (preformed and ethereal}, there is an organic sub- 
stance or- substances, which contain the so-called non-oxidised or 
neutral sulphur. The amount of this present varics considerably, 
and a quantity of it was prepared from dogs’ urine. The following 
general conclusions from experiments and observations in cases of 
disease are given :— 

(1.) Many processes which increase the decomposition of the body 
proteids do not raise also the power of oxidation, but lessen it. This 
is indicated by the lactic acid which appears in the urine in phos- 
phorus poisoning, the sugar in carbonic oxide poisoning, and the 
sarcolactic acid that occurs in the urine during artificial dyspnoea 
(Hoppe-Seyler) comes under the same category. 

(2.) In certain circumstances, not well explicable, the neutral 
sulphur administered to dogs undergoes complete oxidation in the 
body; but the separation from the organism takes much longer 


than if the same element were given combined as sulphuric acid. 
W. D. 


Influence of Sulphonal on Proteid Metabolism. By M. 
Hann (Virchow’s Archiv, 125, 182—188).—Several observers 
having shown that certain narcotics increase nitrogenous metabolism, 
it was considered advisable to investigate the question so far as it 
relates to sulphonal. A series of observations were made on a dog, 
for periods without, and for periods with, the administration of the 
drug, in addition to the food. The body weight, the nitrogen 
ingested and excreted, the sp. gr. and amount of the urine, and the 
sodium chloride in it, are given in tabular form. The periods during 
which sulphonal was given were two in number. The first pro- 
duced an increased output of nitrogen, which lasted for a week or 
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more after the drug was stopped. In the second experiment, the 
excretion of nitrogen was somewhat diminished, but there was a 
good deal of diarrhoea, which increased the difficulties of the experi. 
ment, which therefore demands repetition. In both cases the output 
of sodium chloride was increased. W. D. &. 


Tissue Fibrinogens. By A. E. Wricur (Brit. Med. Journ.,, ii, 
1891, 641—644).—W ooldridge’s ‘‘ tissue fibrinogens ” were prepared 
from testis and thymus by precipitating them from an aqueous extract 
of the organs by means of acetic acid. They were found to give the 
biuret reaction, and the nitric acid test for proteoses, but the opinion 
is expressed that they are not proteoses, but substances from which 
proteoses are readily formed. Further investigation showed that 
they were nucleo-albumins. The question whether injection of solu. 
tions of tissue fibrinogens acts protectively against the Bacillus 
anthracis was tested on rabbits. The results are inconstant, but tend 
to show that there is a certain amount of immunity produced. 

W. D. H. 

Decomposition of Albumin in Fasting. By I. Munx (Bied. 
Centr., 20, 521—522; from Cent. Med. Wiss., 2'7, 833—836).—In 
opposition to Klemperer’s view that the value for the loss of nitrogen 
(average 11-3 grams a day) obtained in the fasting experiment made 
on Cetti by Senator, Zuntz, and others was high owing to tuberculosis 
the author obtained exactly the same mean result in an experiment 
with a perfectly healthy man who fasted for six days. Voit obtained 
the same result in a series of experiments with young men. Finally 
Succi, during a fast of 10 days, lost an average daily amount of 10°7 
grams of nitrogen. The chief factors which determine the loss of 
nitrogen are the small amount of fat in the body and the large 
amount of water consumed. It was observed that on the two days 
following the fast, when albumin (10] grams), fat (139 grams), and 
carbohydrates (309 grams) were given, only 54 grams of albumin was 
decomposed and quite 40 grams deposited; owing to the con- 
sumpticn of nou-nitrogenous matter, the loss of nitrogen was reduced 
to 8:3 grams. N. H. M. 


Influence of Increased Muscle Activity on the Decomposi- 
tion of Albumin. By F. Hirscuretp (Bied. Centr., 20, 519—520; 
from Centr. Med. Wiss., 29, 66—67).—The author, in experiments 
made on himself, estimated the daily nitrogen secretions, first, with a 
mixed diet containing albumin (162 grams), fat (167 grams), and 
carbohydrates (327 grams); and then with a diet containing albumin 
(37—43) grams, fat (164—183 grams), and carbohydrates (379—408 
grams). The increased muscle activity consisted in doing hard work 
for six hours daily, and in ascending 400—500 metres. With sufi- 
cient food, it was found that the decomposition of albumin was not 
increased, whether the food contained much or little albumin. I, 
however, the food is insufficient, a considerable loss of albumin takes 
place. During three days of rest the author lost 1:5, 2:1, and 46 
grams of nitrogen, and during three days, on which he worked, 2°], 
51, and 6 grams of nitrogen. The results explain those of Argutinsky, 
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who found the amount of albumin decomposed after muscular exertion 
to be increased when the feeding was insufficient. N. H. M. 


Importance of Asparagine for Feeding. By J. Konia (Bied. 
Centr., 20, 515—516; from Centr. Med. Wiss., 28, 849—852).—After 
Pfeiffer and Schulze showed that in germinating plants, asparagine is 
formed from decomposing reserve albumin, that the asparagine remains 
as such in air free from carbonic anhydride, whilst in presence of 
carbonic anhydride it disappears, probably again yielding albumin, it 
seemed likely that asparagine might in the animal organism be re- 
generated into albumin when a food is used which is poor in nitrogen 
but rich in carbohydrates; or at least, that it might economise 
albumin. The experiments of Weiske, Kennepohl, Schulze, and 
others with rabbits, fowls, geese, sheep, and cows supported this view, 
showing that asparagine gives rise to deposition of albumin and to 
increased milk production. On the other hand, Munk found that in 
the case of a dog fed exclusively with meat, or with a mixture of 
meat and carbohydrates, there was no diminution, but rather a slight 
increase, in the amount of albumin lost. Knieriem, who also experi- 
mented with a dog, found no increase in the amount of urine when 
asparagine was given. v. Voit and Politis, in experiments with rats, 
found that asparagine did not give rise to any saving of albumin. The 
results of Zuntz and Hagemann pointed to the same conclusion. The 
author considers the question to be still an open one. N. H. M. 


Influence of Acid Mineral Salts on the Composition of 
Bones. By H. Weiske (Landw. Versuchs-Stat., 39, 241—268; com- 
pare this vol., p. 848).—The experiments were again made with 
rabbits ; they were all of the same litter, and were 107 days old. The 
object was to ascertain the effect of a food with an alkaline ash (hay) 
with or without oats, as compared with a food which gives an acid 
ash (oats), and partly with addition of dihydrogen sodium phosphate. 
The exclusive use of oats might have some action, and the addition of 
theacid salt would intensify the action. The urine of the rabbits fed 
with hay (0) and with hay and oats (1 and 2) was alkaline, but where 
oats was given alone (3 and 4) and with the salt (5 and 6), the urine 
was respectively distinctly and strongly acid. The following table 
shows the initial and final weights in grams of each rabbit (the 
experiment lasted three months), and the weight of the dry, fat free 


skeletons :— 
No. 0O 1 2. 3. 4. 5. 6 


Initial weight.. 1750 2030 1830 1900 1915 2040 1925 
Final weight .. 2430 3480 3360 2320 1740 2160 1460 
Skeleton 87°66 115-92 115°59 7413 6444 67°15 60°37 


There was thus a considerable difference in the weight of the bones 
with the different feeding, Nos. 1 and 2 (fed with hay and oats) 
being much the heaviest, and 3—6 the lightest. The latter in the 
fresh condition are, however, relatively the heavier. The bones of 0, 
1, and 2 were thicker and harder than the others; those of No. 6 
were very thin and breakable. The percentage of ash in the short 
bones (a), the long bones (b), and the teeth (c) was as follows :— 
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0. 1. 2. 3. 4. 5. 6. 
62:13 60°40 62°70 57:22 6026 — 58:47 
6651 66:29 67:00 60°85 6346 — 63°38 
78°72 7726 7859 7568 7953 — 80°01 


With regard to the ash constituents, the differences are not great; 
but the percentages of lime, phosphoric acid, and carbonic anhydride 
are generally lower in the ashes of 3and 6 than of 0,1, and 2. The 
magnesia is either the same or higher in 3 and 6 than in the others. 
But it is rather the amount of ash which varies than the composition. 
The extraction of mineral matter from the bones is caused by the 
acid nature of the food. Although of the three normally fed rabbits 
No. 0 had the lightest skeleton, the percentage amount of total ash 
and ash constituents was approximately equal in all three ; whilst the 
bones of the other rabbits contained not only absolutely but relatively 
less ash, and were in part very thin-walled and little capaple of re- 
sistance. N. H. M. 


Action of Sugars in the Body. By P. Auserroyi (Chen. Centr., 
1891, ii, 44; from Ann. Chim. Farm, 13, 145—159).—Sugar was. 
administered to dogs, which had fasted for 24 hours, and at the end 
of a given time they were killed by admitting air into the veins. The 
contents of the stomach were then collected and examined. Experi- 
ments were made with maltose, cane sugar, and lactose. Maltose,. 
and especially cane sugar, are absorbed more quickly than glucose. In 
an hour 70 to 80 per cent. was absorbed. Lactose, however, is different,. 
the amount absorbed being only from 20 to 40 per cent. The absorp- 
tion is especially small if the solutions are denser than the blood. 
There is always a certain quantity of sugar found in the tissues outside 
the stomach. Dilute solutions of lactose are more easily absorbed,. 
the proportion in which it is contained in milk being the most advan- 
tageous. Lactose and levulose act on the circulatory system partly 
like, and partly unlike, glucose, maltose, and cane sugar. The former 
do not increase the blood pressure, but lessen the pulse frequency ; 
the latter cause a rise of 10—20 mm. in pressure. This is due to 
their direct action on the blood. Sugar absorbed by the natural 
channels does not increase the body temperature. W. D. H. 


Formation of Glycogen in the Liver. By E. Nepetrnav (Zeit. 
Biol., 28, 138-—176).—In the present research, hens and rabbits 
were the animals chiefly employed, and the principal investigations 
relate to the influence of certain drugs on the liver glycogen; the 
animals used had been deprived of food for some days previous to 
the experiments, and were killed as nearly as possible the same 
length of time after the administration of the drug. The work of 
Roéhmann is criticised, as he did not pay attention to this latter 
point ; from 20—24 hours after the administration of food or drug 
being the time when the maximum of glycogen is found. In some 
cases, the glycogen in the muscles was estimated also, in all cases by 
Kiilz’s method. The danger of trusting implicitly to single control 
animals is pointed out, as the glycogen varies greatly in animals. 
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treated in precisely the same way. Full tables of analyses are given 
throughout. 

Chioral hydrate was found to increase the hepatic glycogen, the 
lethargic condition induced by this drug, and the consequent com- 
parative immobility of the animals, tending to its accumulation; this. 
suggested similar investigations regarding other narcotics; the 
increase was always found after the administration of chloralamide, 
paraldehyde, and sulphonal; occasionally the same was observed 
after the injection of ether, chloroform, and alcohol. Urethane did 
not produce a marked effect ; in only two out of seven experiments 
was there a slight increase of glycogen in the liver. 

Ammoniacal compounds are stated by Réhmann (Pjfliiger’s Archiv, 
39, 21) to cause increase of the glycogen in the liver; this led him 
to certain general conclusions regarding the part played by nitro- 
genous compounds in the formation of carbohydrate material in the 
body ; in the present research, ammonium citrate, ammonium formate, 
benzamide, formamide, ammonium lactate, and asparagine were used. 
On the whole, the results obtained confirm those of Rihmann; all 
increase the liver glycogen; this is true also for lactic acid com- 
pounds, which, according to Réhmann, have not this effect. 

The febrifuges, antipyrin, kairin, and quinine, all increase the 
hepatic glycogen. So does section of the cervical spinal cord; this is. 
a confirmation of an old observation of Claude Bernard’s. 

W. D. H. 

Specific Gravity of Blood. By E. L. Jones (J. Physiol., 12, 
299—346).—Further observations on the sp. gr. of the blood 
under various conditions (compare Abstr., 1887, 6U8) led to the fol- 
lowing results. 

1. The sp. gr. of the blood varies iu different parts of the body, 
but that from any part bears, cet. par., a definite relation to that 
taken from any other part. It is usually the same in corresponding 
parts of the symmetrical halves of the body. Variations in blood 
supply to any part are the most frequent causes of alteration of the 
sp. gr. there, while it remains unchanged elsewhere. 

2. The sp. gr. is very high in birds, and low in such animals as. 
Togs. 

3. The sp. gr. varies considerably in different persons; it is 
generally lower in women than in men; before the fifteenth year it is 
about the.same in both sexes; it is higher in old women than old 
men. In males, the sp. gr. is about 1-066 at birth, and falls gradually 
for three years to 1:050; then it rises till about the seventeenth year, - 
when it is about 1:058; it remains at about this height till old age 
comes on, when it falls slightly. In females the chief difference 
from the foregoing is that during the greater part of life it is 10555. 
instead of 1058. In girls from 15 to 22 the limit consistent with 
health is very low, and chlorosis appears to be an exaggeration of 
this physiological condition. 

Further extensive data are given respecting the variations in sp. gr. 
with complexion, race, physique, food, exercise, sleep, menstruation, 
anemia of various kinds, heart diseases, kidney diseases, various 
fevers, phthisis, syphilis, and many other diseases. W. D. H. 
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Glycolysis in the Blood. By M. Arravs (Arch. de Physiol., 1891, 
425—439).—Lépine and Barral have described in the blood, prob- 
ably derived from the white corpuscles, a ferment which has the 
power of destroying sugar, and the absence of which they consider to 
be a cause of diabetes. In the present experiments, it was found that 
glycolysis in the blood is a phenomenon of fermentation, but the 
ferment is absent in the circulating blood. It is formed when the 
blood is shed, as a result of the disintegration of formed elements 
other than the red corpuscles. Glycolysis in the blood is thus a 
cadaveric phenomenon like coagulation. W. D. 4H. 


Influence of Acids and Alkalis on the Alkalinity of Human 
Blood, and on the Reaction of the Urine. By A. Frevpsere 
(Virchow’s Archiv, 125, 566—600).—The alkalinity of the blood was 
estimated by a slight modification of v. Jaksch’s method of titrating 
small quantities with very dilute tartaric acid. Recent researches 
by Bohr have shown that estimation of the carbonic anhydride leads 
to an incorrect estimate of the alkalinity. The reaction of the urine 
was estimated by titration with normal soda solution or normal 
oxalic acid according as the original urine was acid or alkaline 
respectively. The result of a great number of observations on the 
blood and urine of patients suffering from a variety of diseases, and 
also after the administration internally of various acids and alkalis, 
are given in tabular form, from which the following general conclu- 
sions are drawn :— 

Hydrochloric acid (4—8 grs. of the officinal acid per diem) does not 
alter the alkalinity of the blood. Only one exception was noted. 
The acidity of the urine is, however, always increased. 

Lactic acid (10—30 grs.) lessens the alkalinity of the blood by 
one-fifth to one-fourth. The acidity of the urine is increased, but 
not markedly so, and not in a degree corresponding with the amount 
of acid given. It is no doubt to a large extent oxidised in the body. 

Tartaric acid (5—10 grs.) lessens the alkalinity of the blood by 
one-sixth; it also increases the acidity of the urine, but not markedly. 
It also is burnt to a great extent in the body. 

Sodium hydrogen carbonate (5—15 grs.) in three cases increased 
the alkalinity of the blood by one-fourth; in two other cases there 
was no change. In all cases the urine was strongly alkaline. 


W. D. iH. 


Xanthine Substances in Urine. By G. Satomon (Virchow’s 
Archiv, 125, 554—556).—Previous investigations having shown that 
xanthine, paraxanthine, and heteroxanthine are constituents of normal 
urine, and can he obtained in small quantities from large volumes 
of urine, the present research is directed to ascertaining whether 
they can be demonstrated to exist in smaller quantities of urine. The 
property of the para- and hetero-compounds to form sparingly soluble 
crystalline compounds with sodium or potassium hydroxide is the 
most important reaction for separating the members of the group; 
after the precipitation of these compounds, xanthine remains in solu- 
tion. The distinction between paraxanthine and heteroxanthine 
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requires the use of more material, and can be accomplished by the 
corrosive sublimate and picric acid reactions. 

The crystalline compounds of paraxanthine and heteroxanthine 

with sodium hydroxide are figured, and there is a description of their 
crystallography. They melt about 300°. The compounds with 
potassium hydroxide have similar reactions, and a higher melting 
oint. 
, The paper concludes with a brief account of 21 observations of 
human urine. In normal urine, paraxanthine appears to be the 
member of the group most frequently present; in seven cases of 
various diseases, although the soda reaction was always successful, 
paraxanthine was sometimes absent. W. D. H. 


Oxidation of Aromatic Substances in the Animal Organism. 
By K. KuincEensere (Chem. Centr., 1891, ii, 39—40; from Diss. Rostock 
Inst. Pharm. physiol. Chem.).—Aromatic substances belonging to 
various groups were given to dogs, and their urine for the 24 hours 
following was examined, with the following results :— 

1. Diphenyl is changed in the organism to, and excreted as, para- 
hydroxydiphenyl. 

2. Benzidine behaves similarly to quinone, is non-toxic, and is ex- 
creted unchanged. 

3. Paradibromodiphenyl is also not poisonous, and undergoes no 
oxidation in the body. 

4. Paramidodiphenyl kills in two hours, changing the pigment of 
the blood corpuscles to methemoglobin. 

5. Carbazole is not poisonous, and is oxidised in the body to hydr- 
oxycarbazole, leaving it by the urine as an ethereal hydrogen sulphate. 

6. Fluorene is not poisonous. No increase in the ethereal hydrogen 
sulphates is found after its administration. 

7. Phenanthrene and phenanthraquinone are both very well borne. 
They probably act as antiseptics, and diminish the output of combined 
sulphuric acid. Glycuronic acid compounds were not found in the 
urine. 

_ 8. Diphenylamine is oxidised in the body to parahydroxydiphenyl- 
amine. 

9. Diphenylmethane is changed in the body to parahydroxydi- 
phenylmethane. 

It thus appears to be the rule that the hydroxylation of aromatic 
substances within the body, as well as outside of it, consists in the 
formation of substitution products in which hydroxy] occupies the 
para-position. If the para-position is already occupied, no hydroxyl- 
ising action follows. W. D. 4H. 


Formation of Glycuronic Acid during Inanition. By E. 
Nepettuau (Zeit. Biol., 28, 130—137).—Thierfelder (Abstr., 1886, 
572) states that during inanition, and after the administration of 
chloral hydrate, glycuronic acid in combination as urochloralic acid is. 
found in the urine. The animals with which he experimented had 
received no food for six days previous to the experiments. Consider- 
ing that this length of time is sufficient for the complete disappearance: 
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of all the glycogen of the body, he concludes that in the appearance of 
glycuronic acid in the urine he has proof of the formation of carbo. 
hydrate from proteid. Without at all denying this possibility, the 
present paper points out that Thierfelder’s experiments do not prove 
it, as, after six days’ hunger, there is always a considerable amount of 
glycogen left, both in the liver and in the muscles. The glycogen was 
estimated by Kiilz’s method. W. D. H. 


Elimination of Urea in Fever. By H.C. Woop and J. Marsuatt 
(Journ. of Nervous and Mental Disease, 1891, 1—9).—It is well known 
that the amount of urea eliminated during fever is greater than the 
normal. It seems, however, not to be settled whether this is an inte- 
grant part of the febrile process, or caused by the action of the excessive 
heat on certain organs, or by some of the derangements of the bodily 
functions produced by fever. The latter theory seems probable, as 
Schleich (Arch. Exper. Path. u. Pharm., 4) and Naunyn (Berlin klin. 
Woch., 1869), in dogs, and Bartels (Gretfswalder med. Beit., 3, 1864), 
in man, found that artificial elevation of the body temperature pro- 
duced an increased output of urea. 

Many clinical observers have noted that the increased elimination 
of urea is not necessarily proportionate to the hody temperature, and 
that in the crisis of the fever there is apt to be an extraordinary 
amount excreted, although the body temperature may be normal or 
even subnormal; and that in many diseases with low temperature, 
like cancer, scurvy, diabetes, gout, and especially various affections of 
the liver, there is again a great increase in urea elimination. In this 
relation, cases of hepatic fever (that is, the fever produced by stones 
in the gall-bladder or ducts) become important. The general results 
of previous and the present experiments show that, even in hepatic 
fever, a distinct rise of temperature is usually accompanied with an 
increase in the elimination of urea. 

It is, however, most important to remember that temperature is not 
necessarily a measure of fever; there may be increased heat produc- 
tion, even when the body temperature is below the normal. It is 
evident that careful calorimetrical studies are urgently needed, by 
which a comparison may be made between heat production (instead 
of body temperature) and urea elimination. It may be, for instance, 
that heat production is much increased during the crisis of a fever. 
This would explain the critical increase of urea. 

The opposite question then arises, whether intense fever with great 

increase of heat production can exist without corresponding increase 
in the excretion of urea. Two experiments were made on dogs, which 
answer this question in the affirmative; after fasting for 24 hours, 
the urea eliminated was measured for 12 hours, and then the medulla 
divided at its junction with the pons. This leads to an excessive 
production of animal heat. The animals lived a few hours after the 
operation, and the urea excreted during that time was estimated ; the 
results were as follows: — 
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Before operation. After operation. 


Time. Urea. Time. Urea. 


Dog 1 .ccrececesece 12 hours 10°5 gr. 9 hours 0°9 gr. 
Dog 2 . 2+ seeeceeees _— ws 8°3 ,, es 2-1, 


No urea was found in the blood of either animal. Division of the 
spinal cord produces no constant result. W. D. H. 


Therapeutic and Physiological Effects of Ozone. By D. Lassi 
and Oupin (Compt. rend., 113, 141—144).—Ozone, prepared by the 
chemical method, is always impure and poisonous, owing to the pre- 
sence of phosphorous acid. The authors employ an ozone generator, 
consisting of a closed glass tube containing rarefied air (which acts as 
one of the poles), surrounded by a tube on the inner surface of which 
is a metallic thread. The space between the tubes is 3—4 mm., and 
across this space pass the sparks that produce the ozone. The tubes 
being fixed vertically, the slight rise of temperature resulting from 
the discharge causes a continuous upward current of ozonised air, 
which mixes with the unaltered air in the apartment. Under these 
conditions, if care be taken that the quantity of ozone does not exceed 
0°011—0-012 milligram per litre, the ozonised air can be breathed 
even by young children without injurious effect. When the atmo- 
sphere is breathed by anzemic subjects, there is a rapid increase in the 
quantity of hemoglobin in the blood. Cultivations of the bacillus of 
tubercle on peptonised gelatin seem to be completely sterilised by the 
action of the ozonised air. 

Ten tubes of the kind described, each being about 800 mm. long, 
were placed in a laboratory of 300 cubic metres air space, and were 
actuated by an alternating current from a Gramme machine with a 
potential of 7000 volts. After about a quarter of an hour, the 
laboratory was filled with a bluish cloud of aluminium or aluminium 
oxide, and direct experiment showed that the electric discharge 
caused the volatilisation of weighable quantities of aluminium from 


the electrodes. C. H. B. 


Quinine as a Protoplasmic Poison. By C. Binz (Virchow’s 
Archiv, 125, 196—197).—In MHermann’s Handbuch, Engelmann 
speaks sceptically concerning Binz’s observation on the deadly influ- 
ence of quinine on amoeboid movement. The latter observer now 
publishes a letter from Engelmann, with an enclosure of a dissertation 
by ten Bosch, one of his pupiis, in which it is shown that Binz is 
correct, and, moreover, that quinamine has only one-sixth of the toxic 
power of quinine on protoplasm. W. D. H. 


Saponins. By R. Koserr (Chem. Cenitr., 1891, ii, 176; from 
Pharm. Centralhalle, 30, 335).—The author considers that there are a 
series of saponins of the general formula C,H_ _ sO,, several of which 
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are known. Saponins of the same formula and of the same chemical 
properties appear to have different physiological characteristics, and 
show great differences in their poisonous action. The sapotoxin of 
Agrostemma githago (corn cockle), one of these substances, is absorbed 
both by the subcutaneous tissues and by the intestinal canal, and 
thus acts as a dangerous poison. It is recommended that, before 


using this seed as a food, the shell and embryo shall be separated. 
J. W. 1. 


Chemistry of Vegetable Physiology and Agriculture. 


Manufacture of Pure Yeast. By H. Exion (Bull. Soc. Chim. 
[3], 5, 451).—The author describes and figures a steriliser and a 
fermenting apparatus which is capable of yielding 10 kilos. of abso- 
lutely pure yeast at each charge. (Compare Fernbach, this vol., 
p. 352.) T. G. N. 


Action of Hydrogen Fluoride and of Fluorides on Yeast. 
By J. Errront (Bull. Soc. Chim. [3], 5, 476—480; compare this 
vol., pp. 477 and 488). Hydrogen fluoride, when present in ferment- 
ing saccharine solutions, retards the activity of yeast, and 5°5 milli- 
grams of hydrogen fluoride per 100 c.c. will arrest the fermentation. 
Small amounts of potassium fluoride (up to 5°5 milligrams per 
100 c.c. of solution) augment the activity of the yeast, and although 
an excess of this salt has a deterrent effect on the fermentation of 
cane sugar dissolved in distilled water, the quantity may be increased, 
with beneficial results, to 50 milligrams per 100 c.c. of a wort con- 
taining nutrient materials. T. G. B. 


Bread Fermentation. By L. Bovrroux (Compt. rend., 113, 
203—206).—In leavens to which no yeast had ever been added since 
time immemorial, the author always found yeasts, and he isolated 
five distinct species, two of which are very active in producing alco- 
holic fermentation. From the flour, he isolated three distinct species 
of bacteria : «, which secretes a diastase that dissolves cooked gluten 
and saccharifies starch paste, but does not attack sugar; A, which 
produces fermentation, with evolution of gas, in a mixture of flour 
and water sterilised by heat; and y, obtained from the bran, which 
produces a fermentation, with evolution of gas, in a mixture of bran 
and water. Bacillus a followed by yeast produces alcoholic fer- 
mentation. 

Direct experiment showed that the yeasts active in producing 
alcoholic fermentation can readily be cultivated in paste, but this is 
not the case with the yeasts little active in alcoholic fermentation, 
nor with the bacteria a, 8, y. The yeasts can be cultivated in paste 
containing 0°3 per cent. of tartaric acid, but this quantity of acid 
completely prevents the “rising” of paste to which no leaven has 
been added, a result which shows that the yeast is the essential agent 
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in bread fermentation, and if the bacteria play any useful part, it is 
only in the production of the sugar. 

Flour charged with its natural microbes, mixed with salt water 
and pure yeast, and allowed to “rise,” contains practically the same 
proportion of gluten as the original flour, and hence the fermentation 
of the glucose is not essential, but is a perturbation. Starch also is 
not affected to any great extent during the process. An aqueous 
extract of bran, freed from bacteria, saccharifies starch paste, but not. 
crude starch, and this is true also of the amylose secreted by bacillus 
a, The only fermentable material that remains is the soluble part of 
the flour containing the preformed sugar, dextrin, and salts. The 
author concludes that bread fermentation consists essentially of the 
alcoholic fermentation of the sugar pre-existing in the flour. The 
yeast not only produces the gas that aérates the bread, but it also 
prevents the development of the bacteria. The difficulty of detecting 
the yeast in the paste arises from the intimate manner in which it is 
mixed up with the dough, but the presence of the yeast cells is more 
readily recognised than the presence of bacteria. C. H. B. 


Nitrogen Assimilation of the Leguminosz. By F. Nossr, E. 
Scumip, L. Hitrner, and E. Horrer (Landw. Versuchs-Stat., 39, 
327—359).—The objects of the experiments were (1) to include 
some kinds of papilionaceous woody plants, (2) to infect with pure 
cultivations of bacteria from (a) soil and (b) root nodules, as well as 
with soil extracts, (3) to ascertain whether one and the same 
bacterium produces nodules in al] leguminous plants, or whether the 
various orders have their special organisms. The first series of 
experiments included Piswm sativum, Robinia pseudacacia, Cytisus 
laburnum, and Gleditschia triakanthos. The plants were grown in 
pure, sterilised sand containing 5 per cent. of powdered peat and 
05 per cent. of pure chalk, and watered with a nutritive solution 
containing potassium chloride (0°0161), magnesium sulphate (0-0121), 
dihydrogen potassium phosphate (0°0133), and ferric phosphate 
(00033 per cent.). The peat was found to be injurious, owing to the 
formation of acids, and especially so in the first pot of each set, in 
which no chalk was used. The vessels were of glass and held 
65 litres. The seeds were sterilised, and were allowed to germinate 
in sterilised water. The sand in the pots was covered with cotton 
wool, and the whole heated at 95°. There were 12 pots (5 plants in 
each pot). which were seeded as follows:—({2) Lupin soil extract, 
(3) pea soil extract, (4) Gleditschia soil extract, (5) Robinia soil 
extract, (6) Cytisus soil extract; all these were seeded 7th June; 
(7) pure cultivation of pea nodule bacteria, (8) pure cultivation of 
Robinia nodule bacteria (both seeded 27th June). Nos. 9—12 were 
not seeded, but (10) had calcium nitrate (0°973 gram on 8th July), 
and (12) had ammonium sulphate (0°803 gram on 30th June). 

Pisum sativum.—The plants were set on the 21st May, and by the 
middle of June began to show nitrogen hunger. On the 27th of 
June, the pea soil extract (3) began to have an effect; and on the 
30th, the plants seeded with Gleditschia (4) and Cytisus (6) soil 
extracts began to improve, whilst the Robinia soil extract (5) did not 
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show effect until the 10th of July. The lupin soil extract had no 
effect at all (owing, perhaps, to its not being fresh enough), and the 
subsequent application of fresh soil extract also had no effect, being 
probably too late; the negative results obtained with Nos. 7 and 8 
are also supposed to be due to the lateness of the application. 
Calcium nitrate, and ammonium sulphate, produced a beneficial effect 
two and three days after their application. The plants of both these 
pots produced flowers, whilst not one of the successfully infected 
plants did. On the other hand, almost all of the plants which did 
not recover from their state of nitrogen hunger (Nos. 2, 7, 8, 9, and 
11), in spite of their scanty growth, produced flowers, and some even 
small fruit. The results contirm those obtained by Hellriegel, that the 
nodule bacteria give an impetus to vegetation, and hinder flower and 
fruit formation. All the successfully infected plants had nodules; 
one plant (in pot 4) had 4572 normal nodules. The nodules were 
almost all in the upper parts of the roots ; this was also found to be the 
case in the experiments with other plants. The quantitative results as 
regards total produce and nitrogen are given in the table on next page. 

Robinia pseudacacia.—The period of hunger began at the end of 
June and ceased first in the case of the plants seeded with the 
Robinia nodule bacteria (No. 8), and next where Robinia soil extract 
was given (5). The extracts of Cytisus and Gleditschia soil were 
slower in prodacing an effect; whilst the lupin and pea soil extracts, 
and the pea nodule bacteria, had no effect at all. Calcium nitrate, and 
ammonium sulphate, caused a distinct improvement two days after 
their application, and the plants so treated ripened soonest, and 
began to lose leaves when the infected plants were still quite fresh. 
The roots of the plants supplied with ammonia had no nodules, but 
those which had nitrate, and some of the unsuccessfully seeded pots 
had. It is at least possible for Robinia to exist without nodules 
(compare Frank, Ber. deut. bot. Ges., 1890, 292). The nodules are 
generally larger, but less numerous, than on pea roots. All the success- 
fully seeded plants had nodules. In the case of the plants infected 
with pea nodule bacteria, and of the other plants which were not 
intentionally infected, but which produced nodules, there was no 
increased growth. Frank’s view that the bacteria have no object 
when the soil contains nitrogen seems to be correct. If it is assumed 
that the nitrogen assimilation takes place through the leaves, it is 
probable that the nodules in pots 2, 3, 7, and 9 were formed at a 
time when the roots still contained enough nourishment for them, 
but that the leaves were too much exhausted for the bacteria to 
enable them to recover. The results of the experiments indicate an 
essential difference in the behaviour of various soil extracts ; Robinia 
soil extracts ucted (with Robinia) the most quickly, and pea soil not 
at all, whilst other extracts were intermediate in their action. This 
point is further illustrated by special experiments described fur- 
ther on. Suitable infection had a greater vegetative action than an 
excess of ammonia or nitrate. The quantitative results—amount of 
dry produce, and the amount of nitrogen in produce, and in seed 
sown—are given, together with those obtained with peas, in the fol- 
lowing teble :— 
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Cystisus laburnum.—There was no marked difference in the plants 
of the different pots by the 12th August, when the plants were 
taken up. On examining the roots, however, it was found that many 
of them had nodules, and it was noticed that the corresponding 
plants had new leaves still quite fresh. It seems probable that if the 
plants had been left longer, these plants would have continued to 
grow. No analytical results are given. 

Gleditschia triakanthos.—No difference in the various plants was to 
be seen by the middle of July, and there were no symptoms of 
nitrogen hunger, but the plants grew very slowly. The plants 
supplied with nitrogen began to darken about eight days after the 
application. At the time of taking up (6th October), five plants in 
pot 10 and two in pot 12 were still healthy; all the others had lost 
all their leaves. The roots of all the plants were free from nodules. 
The dry matter of the produce (one plant) varied from 0°603 to 
1:036 gram, and the nitrogen from 0°0085 to 0°0111 gram (one seed 
sown contained (0107 gram) in the pots where no nitrogen was 
given, so that there was, practically, no gain in any case. The 
ammonia and nitrate pots gave respectively (in one plant) 1-016 
and 1145 grams of dry matter and 0°0314 and 0°0306 gram of 
nitrogen. 

As already shown by Hellriegel, extracts of various soils have 
quite different action on various plants; this depends not on the 
number (as Frank assumes), but on the kind, of organisms present. 

The second series of experiments was similar to the first, except 
that only half the amount of peat was mixed with the sand. The 
plants were Pisum sativum, Lupinus luteus, and Phaseolus vulgaris, but 
the lupins did not grow well, owing, it is supposed, to unfavourable 
conditions of the sand. 

Pisum sativum.—tThe plants were set on the 7th August, and 
were infected on the 14th with pure cultivations of bacteria from 
various sources as follows :—(1) Pea nodules, (2) pea soil, (3) lupin 
nodules, (4) lupin soil, (5) Robinia nodules, (6) Robinia soil. All! 
the plants reached the period of hunger 14 days after the infection. 
Seven days later the plants of pots 1 and 2 began to acquire a darker 
colour, and five days later still the plants of pot 3 showed an increase 
of chlorophyll. The Robinia bacteria remained without action. 
When taken up (21st October), most of the plants had flowered ; in 
the case of pots 1—3, the flowers fell off without forming fruit; 
whilst the small plants of pots 4—6 formed each one fruit with one 
seed. This result corresponds with that obtained in the first series 
with peas. The roots of the plants of pots 1—3 had all nodules; 
those of pots 4—6 had none. The nodules of pots 1 and 2 were very 
numerous, sometimes small and round, sometimes 2 mm. long and 
0:8 mm. wide, and the bacteroid tissues rose-coloured ; the nodules of 
pot 3 grew into each other, sometimes extending 0°5 to 1 cm., and 
giving the root the appearance of being thickened. The nodules pro- 
duced by pea nodule bacteria were formed on roots of the 2nd order; 
those produced by lupin nodule bacteria on roots of the 3rd order. 
The result of greatest interest is that the same (pea nodule) bacteria 
which, in another experiment, had no effect on Robinia produced nodules 
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on the pea roots (the nodule formation being accompanied by much 
increased growth and nitrogen assimilation), whilst bacteria (from 
Robinia nodules), which had produced nodules on J?obinia roots, had 
no effect on the peas. The numerical results are given with those 
obtained with beans in the table on the preceding page. 

Phaseolus vulgaris—The plants were set the 21st August, and 
infected on the 26th and 27th August, as follows :—No. 1, not in- 
fected, calcium nitrate, (2) bean soil extract, (3) pea soil bacteria, 
(4) lupin soil bacteria, (5) Robinia soil bacteria, (6) pea nodule 
bacteria, (7) lupin nodule bacteria, (8) Robinia nodule bacteria, (9 and 
10) nothing. When taken up (27th November), the plants of pots 
1, 4, 5, 7—10 were free from nodules; those infected with bean soil 
extract (2) and with pea soil and pea nodule bacteria (3 and 6) hail 
numerous nodules ; those of pot 3 being the largest. The view that 
beans produce nodules, even under sterilised conditions, is therefore 
erroneous. The nodules of the plants in pots 2 and 4 were in roots of 
the 3rd order, and from most of them there proceeds a root of the 
4th order which often bears nodules, and is thicker than the root on 
which the nodule is situated. The roots have grown out of the 
nodule, and are remarkable on account of the large amount of 
crystals of calcium oxalate they contain at the point where they 
arise, proving that, in the roots as well as in the nodules, lively 
chemical changes take place, the products of which are not carried 
up into the above-ground portions, but to the roots. Moreover, these 
observations indicate that the changes connected with the enriching 
of the plant with nitrogen take place in the nodules. This does not 
touch the question whether the bacteria assimilate directly the free 
nitrogen of the air or water, or whether, as seems more probable, 
the crude nitrogenous material is brought to them from the leaves. 
The table on the preceding page shows the results of the second series 
of experiments with peas and beans. 

Photographs are given of some of the plants at different periods of 
yrowth, and, also, of some of the roots. 

In order to show the effect of various nodule organisms in different 
plants under absolutely identical conditions, five pots were prepared, 
into each of which 1 lupin, 1 pea, 1 Robinia, 1 Cytisus, and 1 Gled- 
itschia were planted. The pots were seeded with bacteria from (1) 
Gleditschia soil, (2) pea nodules, (3) Robinia nodules, (4) lupin 
nodules. No. 5 was not seeded. All the plants showed nitrogen 
hunger about a month after they were planted; afterwards each 
plant which had been infected with its own organism (except the 
Oytisus and Gleditschia) began to grow better than the others. 
Only the Robinia of series 1, the pea of series 2, the Robinia of series 
3, and the lupins and Robinia of series 4 had nodules. The Robinia 
nodules of series 1 and 4 were small and few. 

In the two series of experiments, the evaporation from the plants 
was ascertained by weighing every day, and so much water given as 
was necessary to keep the weight at 60 per cent. of the weight of satura- 
tion. The results obtained with peas and Robinia are shown in curves, 
and are of great interest, inasmuch as the evaporation is an approxi- 
mate measure of assimilation and growth. N. H. M. 
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Artificial Infection of Vicia faba with Bacillus radicicola. 
By M. W. Bryerinck (Forsch. a. d. Gebiete d. Agr. phys., 14, 57—58 ; 
from Bot. Zeit., 1890, 837).—Beans were grown in specially con- 
structed pots, and the same precautions taken for keeping out air 
organisms as Prazmowski used in his experiments. Some of the 
plants were infected with Bacillus radicicola (from bean nodules), and 
others left unseeded. All the infected plants had nodules, whilst 
none of the uninfected plants had any: the presence or absence of 
potassium nitrate or ammonium sulphate had no influence on the 
infection. 

When the bacteria are grown in agar-agar containing only salts 
and cane-sugar, the growth ceases as soon as the small amount of 
assimilable nitrogen present is used up. The assimilation of free 
nitrogen does not, therefore, take place under these conditions, and 
at a temperature between 10° and 20°. But the bacillus has the 
power of utilising the smallest traces of combined nitrogen (nitrate, 
ummonia, peptone, or amide) in presence of a carbohydrate, especially 
cane sugar. This power of taking up the minutest traces of nitrogen 
compounds throws a new light on the symbiosis. In the nodules, the 
last traces of combined nitrogen are accumulated as reserve albumin 
in presence of the carbohydrates of the plant, giving rise to a com- 
plete nitrogen exhaustion of the soil round them. The author is 
acquainted with another organism (Streptotriz humifica), which also, 
in presence of carbohydrates, causes a complete nitrogen exhaustion 
of the soil, but does not live in symbiosis with Papilionacee. 

The various papilionaceous bacteria differ more than the author 
formerly assumed. Vicia faba infected with Bacillus ornithopi pro- 
duced no nodules. The difference in the bacteria of beans and serra- 
della (Ornithopus sativus) accounts for the fact that serradella was 
found free from nodules growing in a garden between beans which 
had numerous nodules. N. H. M. 


Formation of Starch from Formaldehyde. By T. Boxoryy 
(Chem. Centr., 1891, 1i, 120—121; from Ber. deut. bot. Ges., 9, 103— 
106).—In continuation of previous researches on the formation of 
starch from methylene dimethy] ether by algse (Landw. Versuchs-Stat., 
36, 229—242), the author has grown alge (Spirogyra majuscula) 
in solutions containing sodium hydroxymethylsulphonate, and has 
observed the formation of very considerable quantities of starch. 
The experiments lasted five days, the vessels being kept in an atmo- 
sphere free from carbonic anhydride, and exposed to the light during 
the daytime. Blank experiments were carried out at the same time, 

© with the result that, in these cases, no formation of starch occurred. 
In order to neutralise the sodium hydrogen sulphite which is formed 
trom the sulphonate, a little dipotassium or disodium phosphate was 
added to the solutions. 

The solutions contained 1 part of the sulphonate in 1000. 

J. W. L. 

Ripening of Cherries: Fermentation of Cherry and Currant 
Juice, and Colouring Matters of Red and Black Currants. By 
W. Kem (Zeit. anal. Chem., 30, 401—407).—The first part of the 


1540 ABSTRACTS OF CHEMICAL PAPERS. 


following research deals with the changes in chemical composition 
which take place during the growth and ripening of the fruit of 
Prunus cerasus. The variety experimented with was the early egriot, 
specimens of which were gathered from a single tree at intervals of 
7—10 days. Table I gives the results of the analyses in _per- 
centages. 


Taste I, 


Total acid 
calculated as Invert 

malic acid sugar. 

per cent. | per cent. 


Average Water Dry 
weight substance 
in grams. per cent. 


Date of 


gathering. per cent. 


15th May, 1890..| 0°6375 88°88 11°12 0°213 
21st May, 1890 ..| 0°8259 83°73 16°27 0°310 
28th May, 1890..| 1°321 82°13 17°87 0°412 
10tli June, 1890,.| 3°08 | 83°63 16°35 0°421 
19th June, 1890 .| 3°719 | 81 °223 18°777 0°462 


Glucoses 
present. 


Saccharose Ash. 


per cent. per cent. Acids present. 


| 
Date of gathering. | 


15th May, 1890.... 0°187 0°478 | Citric, malic, | Not ascertained. 
and succinic 
21st May, 1890 .... 0°516 Ditto Dextrose, levulose, 
and inosite. 
28th May, 1890.... 0-646 Ditto Ditto. 


10th June, 1890.... ' 0°656 | Malic and Not examined. 
citric 
19th June, 1890 ... 0°739 Ditto Dextrose, levulose, 
and traces of ino- 
site. 


On the four later dates, the sugar in the leaves was estimated ; 
0°436, 1465, 1:321, and 0°813 per cent. respectively being found. 
This sugar did not reduce Fehling’s solution until after inversion. 
In addition to the vegetable acids above mentioned, crystals of calcium 
oxalate were seen under the microscope, and traces of formic and 
acetic acids were obtained by distilling the juice. The distillate from 
currant juice gave in:lications of an aldehyde. The progressive 
increase in the percentage of acid during the whole period is not in 
harmony with the old view, that the sugar was formed at the expense 
of the acid. The disappearance of succinic acid, as ripening is 
approached, suggests the theory that the other acids are formed 
synthetically from oxalic and succinic acids. The presence of sac- 
charose alone in the leaves (which organs are doubtless the seat of 
the genesis of the carbohydrates), in proportions which increase as 
the ripening stage is approached, but subsequently diminish, tends to 
indicate that the formation of saccharose is the first stage in the pro- 
duction of the sugars, and that the transformation into glucoses in 
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the fruit is effected by the acids there present. No starch was 
detected at any stage in the fruit itself; the parenchyma cells of the 
peduncle showed starch granules increasing in amount as the fruit 
ripened. The ash of the second, third, and fifth samples was analysed 
with the following results. The portion insoluble in hydrochloric 
acid was rejected from the analysis. 


Ash of Cherries. 


21st May. | 28th May. | 19th June. 


} 
i $66.00 d0-we 06e4besesensene 1°510 1 -8420 
phbees e060 tesenees eenenese 5: 0°424 1°2340 
Portion 


Sees Oh 4 BAA, veccccocccccccecsceceseus 4 3 438 5 *4034 

water. ‘ 1°331 1 °3420 
40-900 44 *2090 
14°831 15 °3060 


4°316 2°0003 
3 °446 3°0876 
11°590 80174 
1°151 1°6521 
0°800 0 °8126 
2°018 2 5361 
3 540 3 °1926 
1°949 1°5441 
4°919 4.°2071 


ammonia precipitate sol- 
uble in acetic acid.. 


Portion -_ 
soluble in Ato, | eta precipitate in- 


hydro- < Al,O; soluble in acetic acid. . 
chloric P.O; 


acid. not precipitated by am- 


MOM 06 00 cerseccesce 


PWN NWOrKN OH 


100 *226 99 *5663 


Thirteen experiments were conducted on the fermentation of the 
juice of cherries and red currants, both with and without the addi- 
tion of yeast, sugar, and water, and the resulting wines were fully 
analysed. The results are two voluminous for reproduction. The 
most notable features are the invariable diminution in the amount of 
acid, which diminution was the more considerable as the fermenta- 
tion was the more vigorous. In no case did the addition of sugar 
cause a proportional increase in the glycerol, but merely a compara- 
tively small augmentation. The sugar which escaped fermentation 
was entirely converted into levulose. 

The qualitative results of the action of various reagents on the 
juice of black and red currants, as well as the characters of their 
absorption spectra, indicate that the colouring matters of these 
fruits are closely allied if not identical. Graphic representations of 
these spectra, as also those of cherries, bilberries, mallows, and 
phytolacca berries, rosaniline, ponceau, and rocellin are given. 

M. J. S. 

Chemical Composition of some Leguminous Seeds. By E. 
Scuuuze, E. Sreiager, and W. Maxwett (Landw. Versuchs-Stat., 39, 
269—326).—Lupinus luteus.—After giving the result of the quanti- 
tative examination of lupin seeds, the authors give a detailed account 
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of the methods employed in the estimation of the various constituents 
(compare Schulze and Steiger, Landw. Versuchs-Stat., 36). The 
analyses were made with two samples of seeds, freed from skins 
(1 and 2) and with the skins themselves (3). The following table 
shows the distribution of the nitrogen percentage in the dry 
inatter :— 


Nitrogen as proteids (conglutin, legumin, and | 
albumin) ...... 056s covece 
Nitrogen as nuclein (and ‘plastin 2) . 
- non-proteids .. 
Total nitrogen..... 


In the next table, the percentage composition of the same samples 
is given, whilst the composition of the entire seeds is shown in the 
fourth column. These last numbers were obtained by calculation 
from the result of the other analyses. The seeds contained 26 per 
cent. of hulls. 
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Alkaloids (lupinine, lupinidine) .......| 
RGU. cccccccesccscececoccecesecel 
Cholesterol . ° 
Glycerides (and free fatty acids) « eccccce 
SE tncdushanaieawichaenes 
Paragalactan 2... ccccccccccccccccces 
Crude fibre . eee 
Soluble organic acids (citric, malic, and 
oxalic acids).. eee 
Ether extract (lupeol, ke.) « 
Soluble carbohydrates 
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The digestibility of the seeds freed from their skins was determined 
by Stutzer’s method in the powdered seed (freed from fat). The two 
samples (1 and 2) gave residues containing only 1:09 and 0°53 per 
cent. of the original total nitrogen. The dry residue (mean) after 
digestion, was 6°87 per cent. of the dry matter of the shelled seed. 
[t seems probable that the pancreatic extract has no action (or a very 
slight action) on the paragalactan (compare Ber., 24, 183). 

Vicia sativa, Pisum sativum, and Faba vulgaris. —The seeds were 
analysed entire. The following table shows the percentage compo- 
sition of the dry matter :— 
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| 
| Vicia Pisum Faba 
sativa. sativum. | vulgaris. 


"583 
"143 
425 
"151 


Nitrogen as proteids.........seseeecececess 4°244 
MUCIEIN 2.0.0 ceccccccsecccccese 0°291 

a nOn-proteids......ceecececevecs 504 
Total nitrogen .....cccccccccccccccce “039 
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“46 
33 
*22 
06 
“91 
*50 
85 
*30 
89 
60 
90 
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14 
*21 
06 
*87 
73 
°22 
“49 
03 
“29 
“46 


Protelds ... .cccceccccccccsccscccccccccece 
paler ae etapa denier 
Lecithin . 

Cholesterol. . 

Glycerides and free fatty acids. . 

Soluble organic acids (as citric ie acd) « 

Cane sugar and galactan .. oe cecccccece 
Crude fibre 

Paragalactan and substances not determined .. 
Ash ..0-ccccccccccccccccens 
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With regard to digestibility, of 100 parts of nitrogen the residues 
of the three seeds, after treatment with pancreatic extract, contained 
respectively 5°77, 3°64, and 5°34 parts. Besides the substances deter- 
mined, the seeds of Vicia sativa contained vicine, convicine, betaine, 
cholin, and amygdalin; the seeds of Pisum sativum contained cholin 


and a base similar to betaine. 

Soja hispida.—The seeds contained only a small amount of starch, 
but more cane sugar than the other seeds, They also contain a con- 
siderable amount (1°64 per cent.) of lecithin. N. H. M. 


Influence of Iron and Calcium Sulphates on Nitrification. 
By P. Picuarp (Compt. rend., 112, 1455—1458).—In a pure siliceous 
sand, kept sufficiently moist and containing unaltered nitrogenous 
organic matter (cotton oilcake) to the extent of about 1 gram of nitro- 
gen per kilo.,-the addition of 01 per cent. of iron sulphate reduced the 
loss of nitrogen for seven months from 47°65 to 18°36 per cent., and 
increased the gain of nitric nitrogen from 1°43 to 10°40 per cent., and 
that of ammoniacal nitrogen from 4°49 to 11°22 per cent. 

With 10 per cent. of clay mixed with the sand, the loss of nitrogen 
was not sensibly reduced, the gain in nitric nitrogen was increased 
from 5°10 to 15°92 per cent., and the gain in ammoniacal nitrogen 
reduced from 16°94 to 12°75 per cent. by the use of the iron 
sulphate. 

Sand containing 1 per cent. of calcium carbonate with iron 
sulphate did not show any sensible reduction of the loss of nitrogen ; 
the gain of nitric nitrogen diminished from 5°10 to 2°55 per cent., 
and of ammoniacal nitrogen increased from 6°43 to 10°40 per cent. 

In sand containing clay and calcium carbonate, iron sulphate 
reduced the loss of nitrogen from 31°63 to 23°87 per cent., diminished 
the gain of nitric nitrogen from 7°14 to 6°43 per cent., and aug- 
mented the gain of ammoniacal nitrogen from 18°57 to 26°73 
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per cent. In the same medium, double and triple allowances of 
iron sulphate have lessened the loss of nitrogen, gradually diminished 
the gain of ammoniacal nitrogen, and increased the gain of nitric 
nitrogen. 

Iron sulphate hinders the decomposition of nitrogenous matters, 
and favours nitrification. 

Using iron lactate with a soil containing sand, clay, and calcium 
carbonate, the iron being in the same proportion as before, loss ot 
nitrogen became 0°20 per cent., gain in nitric nitrogen increased to 
22°34 per cent., and gain in ammoniacal nitrogen decreased to 3°57 
per cent. 

Iron salts appear in general to be detrimental to the ferments 
destroying nitrogenous matters, but the organic salts of iron favour 
nitrification. 

Ferric oxide added to a complete soil (sandy, clay, and chalk) to the 
extent of 0°2 per cent. reduced the loss of nitrogen from 31°63 to 
21°43 per cent., increased the gain of nitric nitrogen to 19°69 per 
cent., and reduced the gain of ammoniacal nitrogen to 10°71 per 
cent. Ferric oxide does not hinder the decomposition of nitrogenous 
matters ; it appears to moderate the energetic action of calcium carb- 
onate, and clearly to favour nitrification, by fixation of ammonia in 
the same way as clay, and by its oxidising properties. 

Calcium sulphate, when introduced to the extent of 0°5 per cent. 
in the same soils, is found to be superior to iron sulphate in regard to 
nitrification. In pure siliceous sand, the gain of nitric nitrogen is 
raised to 11°43 per cent., in sand with chalk to 13°67, in sand with 
clay to 23°67, and in a complete soil to 34°48 per cent. As a nitrogen 
preserver, its action is more efficacious than that of iron sulphate, 
exeept in the case of siliceous sand, an exception accounted for by its 
inferior solubility. Calcium sulphate does not retard the decomposi- 
tion of nitrogenous matters by ferments. 

Iron sulphate would be usefully employed to fix ammonia in 
positions where it is rapidly formed, as in liquid manure ditches, 
manures, and sewage. Its use would be prejudicial in connection 
with organic manures which decompose but slowly, on account of its 
antiseptic properties. 

Iron sulphate would be advantageously used as a manure in wet, 
sandy soils poor in clay, chalk, and ferric oxide. All other soils 
would be more benefited by the employment of calcium sulphate. 

Iron sulphate would be useless, if not detrimental, in the case of 
ferruginous soils. 

Chlorosis due to starving, and not to the influence of meteorolo- 
gival conditions or the ravages of parasites, might be overcome by 
the use of calcium sulphate as well as iron sulphate. 

‘The practice of adding nataral marls containing gypsum is amply 
justified, as ammonia is fixed by the clay and calcium sulphate, the 
destruction of nitrogenous organic matter is lessened by the calcium 
carbonate and the losses of nitrogen diminished, nitrification is 
rendered regular, and the fixation of atmospheric nitrogen is much 
promoted. W. T. 
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Formation and Oxidation of Nitrites in Soils. By S. Wino- 
GRapsky (Compt. rend., 113, 89—92; compare Warington, Trans., 
1891, 484).—Liquids containing ammonium sulphate and other 
mineral salts, together with magnesium carbonate, were sown with 
soils from various parts of the world. In all cases, nitrification 
started with the formation of nitrites, nitrates not appearing in 
quantity until the ammonia had disappeared. When, however, suc- 
cessive cultures were made from the soils, the later generations did 
not preserve the parallelism. With European soils, the formation 
of nitrates diminished after six or eight generations, and at last 
ceased; with soil from Quito, nitrites were still being formed after 
twelve generations; whilst with other South American and African 
soils, the rate of formation of nitrates was not only maintained, but 
could be augmented by replenishing the solution with ammonium 
silts. 

In the attenuated cultures, especially in those in which nitrates 
had been formed, there were observed several kinds of microbes, 
which bore a general resemblance to the nitrous organism (nitro- 
monade). Some of -these were -isolated, and were found to retain 
under culture their power of oxidising ammonia, but to lose after a 
few generations that of oxidising nitrites. An endeavour to isolate 
the nitric organism from Tunis soil by gelatin culture also gave 
negative results; but the method by which the nitrous microbe had 
been isolated proved successful. 

A solution of nitrites was sown with Quito soil, and, as soon as 
the oxidation had become regular, a little drop of the culture was 
sown in gelatinous silica. Colonies of two different organisms de- 
veloped, one of which proved to be the nitric microbe. It is a very 
small, irregular, bent rod, which bears no resemblance to the nitrous 
organism separated from the same soil. It rapidly converts solution 
of nitrites into nitrates, but has no action on ammonia. 

Organisms of similar function were found in the Java and Zurich 
soils, and it is probable that, like the nitrous organisms, they con- 
stitute a group, of which each soil contains a particular species. 

Jn. W. 

Nitric and Ammoniacal Nitrogen as Manures. By Pacnou. 
(Ann. Agron., 1'7,274—283).—Muntz has shown that plants receiving 
nitrogen only in the form of an ammonium salt can live in a sterilised 
soil in which nitrification of the ammonia does not take place, and 
hence concludes that ammonia compounds are directly assimilable by 
plants; in ordinary soil, well provided with the nitrifying ferments, 
however, ammonia cannot persist, and plants must nearly always 
absorb nitrogen as a nitrate. 

The author’s experiments of 1890 on this point were made in four 
glass flower pots, holding 2—3 litres, and furnished with tubulures 
at the bottom, connected by india-rubber tubes to four small flasks. 
A layer of gravel was placed in each pot, and they were filled with 
the following media :-— 

A. Good, arable soil containing, per cent., 0°102 N, 0:098 P.O,, 
0290 K,O, and 1:547 CaO. 

B, C, D. Siliceous sand, mixed with 10 grams calcium sulphate. 
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C received in addition an admixture of 20 grams of the soil A, in 
order to supply it with the nitrifying ferments. 

Similar seeds were sown in the four pots, and A was watered 
throughout with nothing but pure distilled water. B received at 
intervals 25 c.c. of a solution containing 100 milligrams N as 
ammonium sulphate, and 100 milligrams P,0; as superphosphate. 
© received the same quantities of ammonium sulphate and super- 
phosphate as B, and, in addition, 100 milligrams of potash as potas- 
sium chloride in each 25 of nutritive liquid. D received in each 
25 c.c. of solution 100 milligrams N as sodium nitrate, and the same 
quantities of superphosphate and potash salt as C. 20 estimations 
were made of nitric and ammoniacal nitrogen in the drainage water 
of each flask at intervals, the nitric nitrogen by a colorimetric 
process with diphenylamine, and the ammonia by distillation with 
magnesia and Nesslerising. Nine cuttings of the crops were taken 
from May 14 to August 22, simultaneously in all the pots, and the 
total weights obtained were :— 


A. B. Cc, D. 
317 59°5 106°3 103°1 grams. 


Thus the sterile sand, with suitable manures, gave much better 
yields than the good soil without manure, the organic nitrogen in the 
latter not being transformed into assimilable compounds with suffi- 
cient rapidity. In the presence of soil containing nitrifying ferments, 
the ammonium sulphate proved as efficacious as its equivalent of 
sodium nitrate, but the absence of this ferment reduced the yield to 
one-half. 

The results of analyses of the drainage waters on 20 different dates 
may be summarised thus :—In the drainage of pot A, the barest traces 
of nitric and ammoniacal nitrogen were found, generally about 
0'2 milligram per litre. In that of pot D, which received altogether 
1100 milligrams of N as sodium nitrate, mere traces of ammonia were 
present; nitric nitrogen was found in large quantity (up to 110 milli- 
grams per litre) immediately after each fresh supply of the manurial 
liquid, but after eight or 10 days, or five or six percolations through 
the soil, the quantity sank to traces or nil, if the plant was in active 
growth. In the drainage of pot C, nitric and ammoniacal nitrogen 
were found in something like equal quantities on the whole set of 
estimations, so that although it is certain much of the ammonia was 
nitrified, it is not certain whether all the nitrogen that entered the 
plant was in the form of nitrate. In the drainage of B, large quanti- 
ties of ammonia were always found, and these increased towards the 
end of the experiment through accumulation of unused ammonium 
sulphate; nitric nitrogen was either absent or present in traces only, 
except towards the end of the experiment, by which time a little 
nitrifying ferment may have got into the sand. Although the 
ammonium salt is shown to be far less favourable (in the absence of 
uitrifying ferments) to the vegetation than the nitrate, the consider- 
able crop obtained renders it extremely probable that some of it was 
directly assimilated. 
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Estimations of nitric and ammoniacal nitrogen in the plant itself 
were made on the cuttings of June 11 and 23 and July 7. The plant 
from A never contained nitrate, and the merest traces, if any, of 
ammonia; in that from B, no nitrate was present, but there was a small 
proportion of ammoniacal nitrogen (13—14 milligrams per 100 grams) 
oneach date; the plants of C and D contained the merest traces, if any, 
of ammonia, but nitric nitrogen was present in very variable quantity, 
according to the time which had elapsed since the last supply of 
nitrogenous manure to the plant; 18 days after, the quantity was 
3 and 8 milligrams per 100 grams; seven days after, 140 milligrams 
per 100 grams. When supplied in abundance, nitrate is first stored 
in the plant and then its nitrogen is assimilated. 

The author’s experiments confirm the views of Muntz, already 
mentioned. J. M. H. M. 


Loss of Nitrogen during Decomposition of Nitrogenous 
Organic Matter, and the Means of Limiting or Avoiding it. 
By J. H. Voce (Bied. Centr., 20, 562—564; from J. f. Landw., 38, 
327—334).—According to v. Krause (J. f. Landw., 38, 1), super- 
phosphate is an excellent preservative for manure, and is preferable 
to superphosphate-gypsum, owing to the greater amount of soluble 
phosphates it contains. With readily soluble phosphaies, there seems 
to be a gradual formation of calcium carbonate and ammonium 
phosphate; the free acid takes up the ammonia more quickly, but 
there remains only a small amount of soluble phosphates which fix 
ammonia. 

The author refutes these views of v. Krause. Small losses of 
soluble salts cannot be avoided with farm-yard manure. The loss of 
phosphoric acid is, however, slight, but may be considerable if super- 
phosphate is added to it, so much so that any beneficial action of the 
superphosphate is more than cancelled. Moreover, the soluble phos- 
phoric acid of the superphosphate, or superphosphate-gypsum, does not 
combine with the ammonia which is liberated from the farm-yard 
manure, but mostly goes over into the insoluble state: ammonium 
sulphate and sparingly soluble calcium phosphates are formed, with 
merely a trace of ammonium phosphate. The very favourable effect 
of phosphoric acid in preserving manure is due, in the first place, to 
its power of so changing the fermentation that no free nitrogen, 
or but little, is formed. The liberation of nitrogen was shown by 
Dietzell to be prevented not only by phosphoric acid soluble in 
water, but also by phosphoric acid soluble in citrate, and the author 
has already proposed using a preparation which contains, besides 
calcium and magnesium sulphates, also a large amount of phosphoric 
acid soluble in citrate. 

The loss of free nitrogen, when gypsum is used alone, is not nearly 
so great as the advantage which follows from the fixation of ammonia. 

N. H. M. 

Manuring Experiments with Rice. By O. Kettner, Y. Koza, 
Y. Mort, and M. Nagaoka (Landw. Versuchs-Stat., 39, 361—382).— 
In order to ascertain the food requirements of rice, a number of 
experiments were made in which rice was grown in soil variously 
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manured. Wagner’s method of small plots was employed; these 
were made by sinking wooden frames, with a surface of nearly a 
square metre, about 50 cm. into the ground. The air-dried soil 
(which was of volcanic origin) contained :—Nitrogen, 0°608; phos- 
phoric acid, 0°448; potash, 0°232; and lime, 0°248 per cent. There 
were five series: the first contained six unmanured plots, three with 
nitrogen and potash, three with phosphoric acid and potash, and 
three with phosphoric acid and nitrogen. In the second series, all 
the plots had the same amounts of phosphoric acid and potash, and 
varying amounts of nitrogen. In the third series, all the plots had 
the same amount of nitrogen and potash, and varied amounts of 
phosphoric acid. In the fourth series, the amounts of nitrogen and 
phosphoric acid were the same in each case, and the potash varied. 
In the fifth series, all the plots had nitrogen, phosphoric acid, and 
potash, and different amounts of lime. 

The unmanured plots gave a very poor yield, and the application of 
much nitrogen and potash alone had no beneficial effect. Phosphoric 
acid was found to be a most important manure, whilst potash did little 
or no good. The results showed that, for its full development, rice 
required a manuring of 7°5 kilos. of nitrogen and 12°5 kilos. of phos- 
phoric acid per one-tenth hectare; in some cases, a small amount 
of potash is necessary. The usual manuring of the district includes 
far too little phosphoric acid. 

With regard to the effect of the manures on the composition of the 
crops, it was found that the produce of the unmanured plots, and of 
those which had nitrogen and potash, was the richest in nitrogen. 
The produce poorest in nitrogen was obtained from those plots which 
were manured with much phosphoric acid and potash, but with little 
or no nitrogen. When much nitrogen was applied, the total dry 
produce contained more than 1 per cent. of nitrogen, the excess being 
chiefly in the straw. 

The differences in the amounts of phosphoric acid in the produce of 
the different plots were generally analogous to the difference in 
the amounts of nitrogen. When no nitrogen, but much phosphoric 
acid was applied, the straw remained poor in phosphoric acid ; this is 
ascribed to the quick ripening of the plants. N. H. M. 


Analytical Chemistry. 


The True Litre or Mohr’s Litre, for Volumetric Analysis. 
By W. Fresenius (Zeit. anal. Chem., 30, 461—465).—The expressed 
desire that the German Imperial Standards Commission should 
undertake to test and certify measuring vessels for chemical purposes 
has brought into prominence the question whether the true litre 
ought to be used for this purpose; or the very prevalent “ Mohr’s litre,” 
which is about 2 c.c. greater than the true litre. The Commission, 
although holding itself bound by the terms of its constitution not to 
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authenticate as a litre measure any vessel which did not conform to 
the true definition, nevertheless took steps to ascertain the opinions 
of various scientific men with regard to the question. In view of the 
common practice of expressing the specific gravities of liquids with 
reference to water of the same temperature (and that a mean 
working temperature) as unity, which practice is already recognised 
by the Commission in testing hydrometers, and considering the con- 
venience of expressing the unit of weight and that of volume by an 
identical number under practical working conditions, as well as the 
confusion which would result from neglect of the corrections rendered 
necessary by the employment of “true” litre vessels at any tempera- 
ture other than 0°, the author suggests that Mohr’s litre should be 
retained for volumetric work, and that the certificate to be issued 
should be worded in some such manner as the following :—“ The flask 
X, filled with water of 17°5° C., so far that the mark is tangent to the 
lower meniscus, contains an amount of water which equipoises a brass 
kilogram in air of 760 mm. pressure, and therefore holds a so-called 
Mohr’s litre.” M. J. S. 


Neutral Litmus Paper. By K. Mays (Verh. d. Naturhist.-Med. 
Verein Heidelberg, N.F., 3, 295—298).—An aqueous extract of com- 
mercial litmus is acidified with hydrochloric acid, and placed within 
a parchment paper dialyser for eight days, there being running water 
outside. Litmus is a colloid substance, and in this way is freed from 
saline and other impurities. Paper impregnated with this neutral 
litmus solution is perfectly satisfactory for the determination of 


reaction. W. D. H. 


Test for Hydrogen Peroxide. By G. Drnicis (Bull. Soc. Chim. 
[3], 293)—When a drop of a 10 per cent. solution of metaphenylene- 
diamine chloride is boiled with a few drops of water and a drop of 
hydrogen peroxide solution, a carmine-red coloration is produced. 
This reaction will detect 0°005 milligram of hydrogen peroxide in a 
drop of water, but is affected by the presence of nitrites. The test 
is thus modified, to be independent of the presence of the latter 
compounds :—One or two drops of metaphenylenediamine chloride 
is added to 1 c.c. of ammonia solution containing a few drops of 
hydrogen peroxide solution; the mixture is boiled for some minutes, 
when the previously colourless solution becomes blue, of intensity 
corresponding with the peroxide present ; addition of alkali hydroxide 
solution changes the colour to red. In reference to a former com- 
munication (Abstr., 1890, 1185), the author states that the molybdo- 
sulphuric acid used for the detection of hydrogen peroxide is made 
by mixing equal volumes of a recently prepared ammonium molybdate 
solution (10 per cent.) and concentrated sulphuric acid; the solation, 
which becomes bluish on keeping, is rendered colourless by warming, 
and its sensitiveness is unimpaired. T. G. N. 


Estimation of Sulphur in Iron. By v. Reis and F. Wiceerr 
(Chem. Centr., 1891, ii, 218—219; from Stahl u. Eisen, 11, 480—483). 
—The apparatus employed by the authors is represented in the 
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accompanying figure. A is a distillation flask, on the side-tube of 
which a small bulb B is blown, from which a side-tube leads to the 
absorption apparatus C. The stoppered funnel D has a ground 
stopper on the lower limb, which fits the neck of A. EZ is a small 


washing flask for the carbonic anhydride, which is supplied from a 
cylinder of liquid carbonic anhydride. The absorption liquid consists 
of equal parts of hydrogen peroxide and dilute (1:4) ammonia. The 
sulphuric acid which may be present in the hydrogen peroxide is 
previously precipitated exactly by the addition of barium chloride, the 
barium sulphate is allowed to settle, and the clear solution of per- 
oxide siphoned off. CO should be of such dimensions that 1 litre of 
gas may be drawn through it in 3°5 minutes. 

10 grams of the iron or steel is introduced into A, the tap of D 
opened, and carbonic anhydride allowed to flow into the apparatus, 
which forces the hydrochloric acid from the funnel into the flask, after 
which the tap of D is again closed. In the case of steel, a small flame 
may be at once applied to the flask A; for iron 2—3 minutes should 
be allowed to elapse before heating. In about 5 minutes, the liquid 
is brought to boiling, and carbonic anhydride is then allowed to flow 
rapidly through the apparatus for 20 minutes. 

The contents of C are now transferred to a beaker, and ( is rinsed 
with 100 c.c. of water, the total volume now measuring 200 c.c. It is 
boiled for 2—3 minutes, 10 c.c. of dilute 1: 1-hydrochloric acid added, 
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and boiled again to expel all carbonic anhydride. 10 c.c. of ammonia, 
sp. gr. 0°96, is added, together with 2 or 3 drops of methyl-orange, and 
if the liquid should still be acid, a little more ammonia is added, and 
the liquid is now neutralised very carefully with hydrochloric acid, so 
that the methyl-orange is not red, but only orange-coloured, It is 
now heated to boiling, 10 c.c. of barium nitrate solution (70 grams in 
1000 c.c.) added, again heated to boiling, 10 c.c. of dilute hydrochloric 
acid added, and the precipitate allowed to settle while warm. After 
15 minutes, it is collected, washed with hydrochloric acid and water, 
and the filter is placed in a porcelain crucible, charred in a muffle, and 
ignited for 15 minutes at a red heat. The whole determination lasts 
about two hours. The authors have found that the barium sulphate, 
if precipitated with barium nitrate from an exactly neutral liquid, 
and in the absence of metals, is very dense and easily filtered. The 


use of a mechanical stirrer still further shortens the time. 
J. W. L. 


Sulphuric Acid in Plastered and Natural Wines. By D. Virat 
(L’ Orosi, 14, 145—163).—Roos and Thomas (Compt. rend., 111, 575) 
concluded that plastered wines contain normal potassium sulphate, 
because on adding ammonium acetate to the wine, precipitating 
the sulphuric acid with barium chloride, and igniting, the whole of 
the chlorine is found in the residue, whereas if an acid sulphate were 
present, some of the chlorine would be volatilised as ammonium 
chloride. The author finds, however, that under the above conditions 
ammonium chloride reacts with the potassium and calcium tartrates 
in the wine, so that the whole of the chlorine is fixed and remains in 
the ash. 

The presence of acid sulphates in plastered wines may be demon- 
strated by treating them with some alkaloid, such as quinidine, which 
is capable of extracting sulphuric acid from potassium hydrogen 
sulphate but has no action on the normal salt. The experiment is 
conducted as follows: an excess of freshly precipitated quinidine is 
added to the wine (3 parts) until its red colour is changed to « violet- 
blue, the whole briskly shaken, heated fur a short time at 50—60°, 
chloroform (2 vols.), and sufficient absolute alcohol to dissolve it 
added, and then, without shaking, a volume of water about half the 
volume of the mixture is also added. After a time, the clear chloro- 
form solution is drawn off, evaporated, and the residue tested for 
sulphuric acid. By the above method, the author has also succeeded 
in proving the presence of acid sulphates in the urine. 

The presence of nitric acid in wine may also be detected by treating 
it with quinidine as above, evaporating the chloroform solution, treat- 
ing the residue with water and potassium carbonate, to convert the 
nitric acid into potassium nitrate; this remains undissolved on 
treating the mass with alcohol and chloroform, and may be identified 
by the ordinary methods. S. B. A. A. 


Estimation of Small Quantities of Boric Acid. By F. Par- 
MENTIER (Compt. rend., 113, 41—43).—The method is based on the 
difference in the behaviour of helianthin and litmus or orcein 

572 
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towards boric acid and its salts. Yellow (alkaline) helianthin is not 
affected by boric acid or borates, whilst alkaline litmus, or, better, 
orcein, changes colour when the base is partially or entirely saturated. 
When the alkali is soda, the point is that at which the biborate is 
formed. ; 

To estimate the boric acid in a mineral water, the residue, after re- 
moval of the silica, is dissolved in hydrochloric acid, and treated with 
ammonium nitrate and ammonia, to precipitate the iron, alumina, 
manganese, and arsenic and phosphoric acids. The filtrate is then 
acidified with hydrochloric acid, and divided into two equal portions, 
both of which are titrated with sodium carbonate, one with helianthin 
as indicator, the other with orcein. 

In this way quantities of boric anhydride as minute as 1‘8—38 
milligrams per litre have been found in the waters of Royat. 

‘ Jn. W. 

Detection of Carbonic Oxide in Blood. By H. Berrin-Sans 
and J. Morressier (Compt. rend., 113, 210—211).—See this vol., 
p. 1522. 


Separation of Barium from Calcium. By R. Fresenius (Zeit. 
anal. Chem., 30, 452—460).—When a solution containing much 
calcium with little barium, and feebly acidified with hydrochloric acid, 
is precipitated with a quantity of sulphuric acid only a little greater 
than is required to form barium sulphate with the barium present, 
the whole of the barium is not precipitated, although the precipitate 
retains some calcium, even after washing until calcium is no longer 
to be detected in the washings. If, on the other hand, six times as 
much sulphuric acid is added as corresponds with the barium present, 
the whole of the barium is indeed precipitated, but calcium is also 
thrown down, even when the amount of water present is nearly 
double that required to hold all the calcium sulphate in solution. In 
presence of a large quantity of hydrochloric acid, barium can be 
precipitated with approximate completeness only when much sulph- 
uric acid is added. Thus, 400,000 parts of a liquid containing 12 
per cent. of bydrogen chloride and 0°38 per cent. of sulphuric 
anhydride was required to dissolve 1 part of barium sulphate, whilst 
with the same strength of hydrochloric acid, but with sulphuric acid 
only slightly in excess of the barium present, the solubility was 
1 part in 18,000. With a large excess of both hydrochloric and 
sulphuric acids, the separation of barium and calcium seems at first 
to be accurate, and is, in fact, better than with feebly acid liquids; it 
is, however, still imperfect. Diehl’s method of separating the two 
bases, by digesting the mixed sulphates with a concentrated solution 
of sodium thiosulphate, gives approximately accurate results when 
the two sulphates have been precipitated separately and then mixed, 
though a little barium is lost, since barium sulphate is not absolutely 
insoluble in strong thiosulphate solution. When applied, however, 
to the sulphates precipitated simultaneously, a considerable amount of 
calcium sulphate remains undissolved. It is further to be noticed 
that from a thiosulphate solution, calcium cannot be completely pre- 
cipitated by ammonium oxalate. M. J. 8 
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Electrolytic Estimation of Metals as Amalgams. By G. 
VortMann (Ber., 24, 2749—2765).—The metals are best obtained 
in the form of amalgams, by adding to the solution the corre- 
sponding salt to be examined, and a weighed quantity of mer- 
euric chloride; in the case of acid solutions, pure precipitated 
mercuric oxide may be employed. At the commencement of the 
operation, a current giving 6—8 c.c. of oxyhydrogen gas per minute 
is employed ; when the metal begins to be deposited, this is reduced 
to one giving 2—3 c.c., and, as the analysis proceeds, the current is 
gradually increased to its original strength. Mercury alone is quan- 
titatively precipitated by electrolysis from solutions containing 
ammonium oxalate, ammonium tartrate, or alkaline sodium sulphide. 
After the depusition of mercury from solution in potassium iodide, 
it is needful to dissolve the iodine deposited on the positive electrode 
in soda and continue the electrolysis for an hour, or if the quantity 
of iodine is very small, it may be sufficient to wash the metal quickly 
with sodium sulphite solution. Mercury can also be deposited from an 
alkaline solution of potassium mercuric iodide; in this case, the metal 
should not be washed with alcohol, or particles will become detached. 

Zinc is best deposited from solutions containing ammonium oxalate 
or from ammoniacal solutions; in the first case, not more: than 
2—3 parts of mercury should be added for 1 of zinc, but in the latter 
solution, the proportion should be at least 3 parts of mercury to 1 of 
zinc. As the platinum vessel is attacked during the operation, it is 
advisable either to deposit the zinc directly and not as an amalgam, 
or to employ a dish coated with copper or silver. 

The determination of cadmium resembles that of zinc ; on account 
of the sparing solubility of cadmium oxalate, it is best to employ an 
ammoniacal solution, unless the quantity of cadmium does not ex- 
ceed 0'2—0°3 gram; there should be 4—6 parts of mercury to 1 of 
cadmium. 

The deposition of lead from acid solutions is effected by dissolving 
the lead salt, together with mercuric chloride, in water, adding sodium 
acetate and a little concentrated potassium nitrite solution, the re- 
sulting precipitate being dissolved by the addition of acetic acid ; the 
formation of any lead oxide towards the end of the operation can be 
prevented by the addition of small quantities of potassium nitrite. 
The lead amalgam is stable when dry, but in presence of moisture is 
quickly oxidised on exposure to air. Lead is also deposited quanti- 
tatively from alkaline solution; as the use of alcohol to dry the 
amalgam would cause loss, oxidation takes place, and consequently 
the results are somewhat high. The method affords, however, a ready 
means of separating lead from other metals, such as tin, antimony, or 
arsenic, and for this purpose it is convenient to employ an ammo- 
niacal solution containing tartaric acid; when all the lead is depo- 
sited, the supernatant liquor is poured off, the amalgam dissolved in 
acid, and the solution treated as above described. 

Bismuth is best determined in hydrochloric acid solution, the 
precipitation of basic salts being prevented by the addition of excess 
of potassium iodide, or by dilution with ethyl alcohol mixed with 
2 parts of water. The second method is much better if bismuth is 


1554 ABSTRACTS OF CHEMICAL PAPERS. 


present. The amalgam is stable, and may be heated at 90° in an 
air-bath without suffering any change. Should the bismuth be dis- 
solved in nitric acid, not less than 4 parts of mercury to 1 of bismuth 
should be present, and it is necessary to add tartaric acid. The 
quantitative deposition of bismuth from ammoniacal solutions con- 
taining tartaric acid is unsatisfactory, but affords a useful means of 
separating it from tin, antimony, and arsenic. 

Antimony is first oxidised to antimonic anhydride and then dissolved 
in soda and sodium sulphide; 2 parts of mercury to 1 of antimony 
must be present. The amalgam is very stable. As antimony is not 
precipitated from ammoniacal solutions containing ammonium tar- 
trate, such a solution may be used to separate it from lead and other 
metals, whilst the first method enables it to be separated from tin. 

No means have yet been discovered of determining arsenic in the 
form of its amalgam; during electrolysis, considerable quantities of 
arsenic hydride are evolved, and hitherto attempts to decompose this 
at the moment of its formation have proved fruitless. Arsenic amal- 
gam undergoes no change on exposure to the air. J. B. T. 


Antimony Pentasulphide: Separation of Arsenic and 
Antimony. By T. Wit (Zeit. anal. Chem., 30, 428—446).—See 
this vol., p. 1432. 

Detection and Separation of Metals of the Platinum Group in 
presence of other Metals. By A. Jory and KE. Leinié (Compt. 
rend., 112, 1259—1261).—Osmium and ruthenium are removed in the 
form of volatile compounds, and iridium is removed by treatment with 
lead. A moderately dilute hydrochloric acid solution of the remain- 
ing metals is heated to about 60° and mixed with potassium nitrite. 
lf much platinum is present, potassium platinochloride gradually 
separates as a crystalline precipitate quite free from other metals. 
After cooling and separation of this salt, the liquid is again heated 
and further quantities of nitrite added. Suddenly, and especially if 
the liquid is stirred, the crystalline double rhodium compound sepa- 
rates, carrying with it lead, bismuth, and tin, and small quantities of 
copper. if the liquid is allowed to cool, the separation of the rhodium 
becomes complete, provided that a moderately large quantity of potas- 
sium chloride is present. Should iron and copper be present, the 
addition of the nitrite is continued until the liquid becomes alkaline, 
and, on boiling, the iron and copper are precipitated, whilst platinum 
and palladium remain in solution. C. H. B. 


Water Analysis. By C. Leprerre (Bull. Soc. Chim. [3], 5, 299— 
307).—A criticism of Boutron and Boudet’s method for estimating 
hardness. The author describes the preparation of standard almond 
oil soap solution such that 1 ¢.c. corresponds with 1 milligram of 
dissolved calcium chloride, and records experiments and the calculated 
equivalent values for other calcium and magnesium compounds. 
Contrary to Wanklyn and Chapman, he states that magnesian waters 
do not require 1} times their calculated equivalent of soap solution for 
complete precipitation, but that the amounts required are the same 
as with calcium solutions of equivalent strength. It is only with 
solutions containing between 20 and 30 grams of calcium chloride (or 
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its equivalent in other calcium or magnesium salts) per litre that the 
soap solution required is directly proportional; both weaker and 
stronger solutions require relatively more soap solution. Tables are 
given for calcium salts and magnesium salts. T. G. N. 


Detection of Cyanogen Compounds. By A. Hitcer and K, 
TamBa (Zeit. anal. Chem., 30, 529; from Mittheil. aus dem pharm. 
Inst. der Univers. Erlangen, Heft ii)-—Guaiacum-copper sulphate 
paper is a very untrustworthy test. It is much better to add to the 
suspected distillate in a basin a drop of freshly made guaiacum 
tincture and then a drop of copper sulphate. To detect cyanides in 
presence of ferrocyanides, the substance should be mixed with tartaric 
wid, then gradually made feebly alkaline with sodium carbonate, and 
treated with a current of carbonic anhydride in a distillation apparatus 
at a temperature not exceeding 60°, and the distillate tested. All 
metallic cyanogen compounds are decomposed by carbonic anhydride 
at 100°; but ferrocyanides and ferricyanides not below 80°, whilst the 
simple cyanides, including mercuric cyanide, are decomposed between 


50° and 60°. M. J. S. 


Detection of Turkish Geranium Essence in Oil of Roses. 
By G. Panarotow (Ber., 24, 2700—2701).—Oil of roses from South 
Bulgaria and Turkey is very often adulterated with Turkish geranium 
essence (Indris Yaghi) ; the presence of even traces of the latter can, 
however, be easily detected, since a mixture (2 to 3 drops) of the two 
oils gives a blue coloration on shaking with a solution of rosaniline 
previously decolorised with sulphurous anhydride, and then keeping 
for about two hours. Pure oil of roses gives a red coloration after 
shaking with the reagent and then keeping for about 24 hours, 

When Tarkish geranium essence is mixed with an equal quantity 
of concentrated sulphuric acid on a watch glass, a considerable de- 
velopment of heat occurs, and dense, white fumes, having a tarry 
odour, are evolved ; on adding 95 per cent. alcohol to the brownish-red 
mixture, a yellow, fatty, flocculent substance is precipitated, and the 
solution, which is at first red, changes to yellow on keeping for some 
time. Oil of roses also gives, with concentrated sulphuric acid, a 
brownish-red solution, but, on the addition of alcohol, a clear, almost 
colourless solution is obtained. This difference in behaviour can also 
be made use of for the detection of geranium essence in oil of roses. 

F. 8. K. 

Estimation of the Impurities in Alcohol by Rose’s Method. 
By A. Scata (Gazzetta, 21, 346—374).—The author gives a summary 
of our knowledge of the impurities present in commercial spirits, and 
then details experiments made to determine the trustworthiness of 
Rése’s method of estimating the quantity of fusel oil present. 

The experiments on the increase of volume experienced by chloro- 
form, when agitated with spirit containing amyl alcohol or other 
ordinary impurities, are carried out in a stoppered glass cylinder of 
the form usually employed, having a capacity of 150 c.c., and a scale 
graduated in twentieths of a c.c. This is washed first with concen- 
trated sulphuric acid, then with nitric acid, and finally with water, and 
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well dried ; a little more than 20 c.c. of carefully purified chloroform is 
then put in, by means of a long-stemmed funnel, and the cylinder left 
in a bath until it bas attained a temperature of 15°; the excess of 
chloroform is now taken out, leaving exactly 20 c.c. Meanwhile, pure 
alcohol has been diluted to a strength of 30 vols. per cent., the re- 
quired quantity of impurity added, and the strength again reduced to 
30 vols. per cent. by addition of water or alcohol; 100 c.c. of this 
spirit is now put into the cylinder, together with 1 c.c. of sulphuric 
acid of density 1°286, all being kept at the standard temperature. 
After well agitating, the cylinder is returned to the bath, and the 
volume of the chloroform read off after 20 minutes. 

The unit, from which the augmentation in volume of the chloroform 
is to be calculated, is obtained by performing the test with pure dilute 
alcohol of the standard strength, namely, 30 vols. per cent., and is 
21°59 at the standard temperature. Consequently, this number must 
be subtracted from the volume obtained when operating with an 
impure spirit, in order to obtain the increase in volume due to the 
impurity. 

A variation of + 1 vol. per cent. in the strength of the alcohol em- 
ployed is attended by a variation of +0°26 c.c. in the volume of 
chloroform obtained. A rise of temperature of 1° increases the 
volume of chloroform by 0°036 c.c. on the volume at 15°, but if the 
unit volume, that is to say, the volume which 20 c.c. of chloroform 
vecupies after agitation with 100 c.c. of 30 vols. per cent. alcohol, be 
determined at temperatures other than 15°, the increase in volume 
due to fusel oil is practically a constant for other temperatures. 

The results of an examination of the effect on the volume of the 
chloroform of other substances which might occur in spirits are em- 
bodied in the following table. The numbers give the increase in 
volume, over and above the unit volume, due to the presence of 1 c.c. 
of the corresponding substance in each 100 c.c. of 30 vols. per cent. 
spirit. 

Name of substance. Increase in volume. 
Acetaldehyde 0°200 c.c. 
Paraldehyde ; 
Furfuraldehyde 
Propy] alcohol 
Normal butyl alcohol 
Isobutyl alcohol 
Amy] alcohol 
Essence of anisted 


” 


In the case of furfuraldehyde, there is seemingly a discrepancy 
between the values given in the table and in the text. 

The increase in volume of the chloroform is directly proportional to 
the quantity of fusel oil present, and the author gives a table obtained 
by interpolation, from which the quantity present is deduced directly 
from that increase. 

By previous distillation of the spirit with a few drops of potash, 
most of the acetaldehyde and furfuraldehyde is retained by the potash, 
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but the proportions of the other impurities present are practically un- 
altered by this treatment. 

The author considers that this method for the determination of 
fusel oil is quite satisfactory if employed with the precautions detailed 
above, but that its indications are not to be depended on in the case of 
those liquors of which aromatic essences in quantity are essential con- 
stituents. W. J. P. 


Estimation of Phenol. By L. Carré (Compt. rend., 113, 139— 
141).—10 grams of pure phenol is dissolved in 1000 c.c. of water, and 
from this solutions are prepared containing 50, 3:0, 2°0, 1:0, 0°8, 0°6, 
0°4, 0°2, and 0°1 gram of phenol per litre. 

The phenol solution to be examined, if concentrated, is diluted with 
10 times its volume of water. 25 c.c. of the solution is placed in a 
conical flask with 5 c.c. of nitric acid, and equal quantities of the 
standard solutions of phenol are treated in a similar manner, all the 
flasks being heated in the same water-bath for one or two hours. 
‘he intensity of the coloration produced is proportional to the quan- 
tity of phenol present. Greater accuracy is obtained if, after the 
action has ceased, the solutions are mixed with 20 c.c. of sodium 
hydroxide solution and diluted to exactly 50 c.c. The liquids are 
filtered, and compared by means of the colorimeter. 

If alcohol is present, the action of heat must be continued until all 
the alcohol has been expelled; if the quantity of alcohol is consider- 
able, the liquid must be diluted, in order to avoid the formation of 
ethyl nitrite. In the case of impure phenol, the heating must be con- 
tinued until all tarry products are destroyed. As a rule, the termina- 
tion of the reaction is indicated by the disappearance of the turbidity 
that was produced by the addition of the nitric acid, C. H. B. 


Estimation of Sugar and Tannin in Wines. By J. H. Voce. 
(Zeit. ang. Chem., 1891, 44—69).—The author has proved by 
several experiments that it is absolutely necessary to first remove the 
tannin and colouring matters before attempting to estimate the sugars 
by Fehling’s solution. 25 c.c. of a 1 per cent. solution of tannin 
gave an amount of metallic copper corresponding with 0°91 per 
cent. of sugar. As the amount of tannin in Portuguese wines often 
is as high as 3 per cent., the importance of fully removing the tannin 
will be readily understood. After a short treatment with an insuffi- 
cient amount of animal charcoal, the tannin is removed before the 
colouring matters are precipitated, and this fact enabled the author 
to prove that these colouring matters exercise a powerful reduction 
on the Fehling’s solution, as the yield of copper became greater as 
the solution was more coloured. Their removal is best effected 
either with animal charcoal or basic lead acetate, but the author has 
made several important observations. As to the use of lead solution, 
3 c.c. is supposed to be sufficient for 60 c.c. of Rhine wine, whilst 
for red wines, the amount must be doubled. But in the case of Por- 
tuguese wines, this amount is far too small, and the author has met 
with a sample which required three times its bulk of liquor plumbi 
before it was completely decolorised. The excess of lead must be 
removed, according to Barth, by sodium carbonate, but the lead 
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separates slowly, causing afterwards an increase in the weight of the 
copper precipitate, and unless the filtration has been very carefully 
effected, the sugar may come out from 0°2 to 2°2 per cent. too high, the 
error increasing with the amount of lead solution used. For wines 
rich in tannin and colouring matters, the charcoal process is the best. 
If, for this purpose, powdered purified animal charcoal is used, 
25 grams of the charcoal will be found sufficient for 200 c.c. of wine. 
The time the charcoal is allowed to act varies from 15 to 60 minutes, 
according to the amount of colouring matters present. A little sugar 
is also absorbed by the charcoal, but the author, who has thoroughly 
investigated the matter, finds the amount never to exceed 0°3 per cent, 
under the most unfavourable conditions. In some cases, it is advi- 
sable to first dilute the sample with a known volume of water before 
attempting to decolorise with the charcoal. The author next inves- 
tigated the two chief processes used for the estimation of the tannin, 

It must be borne in mind that this acid, as it occurs in wines, 
is not at all a definite chemical compound, and is not identical with 
gallo-tannic acid. The percentage found by analysis is therefore not 
the true one, but only expresses its equivalent in gallo-tannic acid. 

The process which was found to answer best was that of Lowenthal. 
According to this method, the solution containing the tannin is 
largely diluted with water, mixed with a definite quantity of solution 
of indigo.carmine, containing sulphuric acid, and then titrated with a 
weak solution of potassium permanganate. Operating on a known 
quantity of tannin, and deducting the permanganate necessary for 
the oxidation of the indigo alone, the exact strength of the perman- 
ganate expressed in tannin is of course obtained. 

In applying the process to wine, which of course contains many 
other organic matters, also oxidisable by permanganate, the author 
proceeds as follows: 20 c.c. of the sample is mixed with 2 litres of 
rainwater, 20 c.c. of solution of indigo-carmine (30 grams per litre), 
and 10 c.c. of sulphuric acid. A solution of potassium permanganate 
(1 : 1000) which has been carefully standardised is now run in until 
the liquid just loses its green, and changes to a bright-yellow, colour. 
To obtain the amount of permanganate absorbed by the organic 
matter, 50 c.c. of the sample is mixed with 100 c.c. of a solution of 
gelatin (1 : 1000), and 60 c.c. (= 20 c.c. of original sample) is filtered 
off, and again titrated. The difference between the two titrations 
represents the true amount of tannin. The permanganate absorbed 
by the excess of the gelatin varies but slightly, but may be put down 
as "2 c.c. As regards the process depending on the precipitation of 
the tannin by an ammoniacal solution of zine acetate, previous to 
titration, the author found it to give results far too high and gene- 
rally untrustworthy, even with solutions of pure tannic acid. 

L. pe K. 

Estimation of Cane Sugar in Soap. By J. A. Witson (Chem. 
News, 64, 28—29).—The following method is found to be satisfac- 
tory :—A saturated solution of magnesium sulphate i is gradually ade ed 
and stirred into 10 grams of soap dissolved in 150 c.c. of water at 80°, 
and the magnesium soap is washed on a filter with hot water containing 
a small quantity of magnesium sulphate. The filtrate and washings, 
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after almost neutralising with dilute nitric acid, are evaporated to 
40 e.c., and, when cool, acidified with dilute nitric acid, treated witha 
few drops of basic lead acetate and 2c.c. of alumina emulsion, diluted 
to 50 c.c., and the solution polarised in a 200 mm. tube. 

D. A. L. 

Examination of Urine for Sugar. By E. Lurner (Chem. Centr., 
1891, ii, 90—91; from Centr. med. Wiss., 1891, 357—358).—The 
author has employed Molisch’s furfuraldehyde reaction, as improved 
by Udranszky, for determining the sugar in urines (Abstr., 1888, 
863, 878). 

He finds that a 0-1 per cent. solution of sugar gives the colour 
reaction and spectrum immediately ; a 0°2 per cent. solution gives the 
coloration faintly after shaking several times, the violet colour passing 
later into a red. 

One drop of the undiluted urine is first tested, and if it gives the 
furfuraldehyde reaction, it is diluted until the lowest limit, representing 
a 0°02 per cent. solution, of sugar is reached, from which the amount 
of sugar present may be calculated. 

The naphthol test only indicates, however, the presence of carbo- 
hydrates generally, and, since gum is present in urines, the author 
makes # second determination after allowing the sugar to ferment 
with yeast, the difference between the total carbohydrates and the 
gum being grape sugar. In the case of diabetic urines, the amount of 
sugar, as determined by this method, is higher than if determined by 
either titration or polarisation. From a Jarge number of determina- 
tions of sugar in urines, the author concludes that grape sugar is 
present in all urine, the amount found in that of adult persons being 
about 0°l per cent., and varies according to the quality and quantity 
of the food, and depends also on the length of time which has elapsed 
since the meal. The total carbohydrates amount to 0°2 per cent. 
The kidneys possess the power of allowing sugar to pass in a slight 
degree, which is increased by those circumstances which cause an 
increase in the amount of sugar in the blood. It is for this reason 
that the urine of lying-in women contains relatively more milk sugar 


than usual. J. W. L. 


Babcock Method for Estimating Fat in Milk. By F. T. Sxurr 
(Chem. News, 64, 3—4).—In the author’s hands, the Babcock method 
for estimating fat in milk yielded fairly accordant results in duplicate 
experiments ; but, in comparison with gravimetric analysis, the results 
were somewhat low; the maximum deficit recorded is, however, 
‘25 per cent. In applying the method, the sulphuric acid is added 
to, and well mixed with, the milk, and, while still hot, the mixture is 
centrifugalised in the machine, which is also kept hot with hot water. 
Hot water is then added, and the amount of fat noted immediately at 
the close of the operation. D. A. L. 


Reactions of Olive Oil. By G. pe Necri and G. Fasris (Chem. 
Centr., 1891, ii, 87—88).—After an exhaustive examination of a large 
number of samples of olive oil of known purity, the authors find (a) 
the iodine “ number” is slightly higher for oils derived from mature 
than from immature olives, whilst the reverse is the case with regard 
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to the age of the oil; also, the mode of manufacture has an influence 
on this test. On the other hand, the locality of growth has no influ- 
ence on the iodine test, whilst the variety of olive influences the 
iodine-absorbing quality of the oil, and the “number” rises to 88 in 
some cases. The specific gravity is almost constant, varying only 
from 0°916 to 0°918 at 15°. The free fatty acid of the oil melts at 
24—27° and solidifies at 17—-22°, the determinations being made with 
samples obtained by pressing the olive ; the fatty acids of oil obtained 
by extracting the olives with carbon bisulphide or ether melt at 
25—29° and solidify at 22°. The “saturation equivalent” (milli. 
grams of KHO required to saponify 1 gram of oil) varies from 
185 to 196, and is 190 for most samples. The temperature of a 
mixture of olive oil and concentrated sulphuric acid was nearly con- 
stant at 35°, the lowest reading being 32° and the highest 37°. The 
pure oil does not give any peculiar colorations with those reagents 
which are usually employed for distinguishing oils; those oils, how- 
ever, which are obtained from immature olives, or which are extracted 
by carbon bisulphide, give colour reactions of an indefinite character 
J. W. L. 
Estimation of Fatty Matter in Turkey-red Oil (Oleine). By 
R. Wittiams (Chem. News, 64, 15—16).—The volumetric method, 
heating with dilute acid and some salt solution on the water-bath, 
adding more hot salt solution, and then reading the volume of fat when 
cold, gives results 2 to 4 per cent. too high, whereas low results are 
obtained by the Wilson method, in which the oil mixed with brine 
and hydrochloric acid is extracted twice with ether, the mixed 
extracts evaporated, and the residue dried by means of dry air, 
absolute alcohol, and heating. The author has obtained satisfactory 
results with the wax method in the following manner :—200 grains of 
the sample is warmed with 50 grains of 10 per cent. hydrochloric 
acid and 300 grains of saturated salt solution, warmed gently for afew 
minutes, 200 grains of wax added, and the whole heated until perfectly 
liquid. After cooling for some hours, the cake of wax is removed, 
washed with saturated salt solution, then with a little cold water, 
dried first with filter paper, then either over sulphuric acid in a 
desiccator or by heating not above 160° F.and stirring. The weight, 
less dish and wax, gives the quantity of fat. D. A. L. 


Lard and its Adulterations. By H. W. Winey (Zeit. anal. 
Chem., 30, 510—516 ; from Foods and Food Adulterants, Washington 
Government Printing Office, 1889).—The specific gravity of pure lard 
is about 0°89 at 40° and about 0°86 at 100°, referred to water of 4. 
According to the part of the body from which the fat is taken, the 
melting point may vary from 35°1° to 44°, and the iodine absorption 
from 52°55 tu 85°03 per cent. The chief adulterants are beef tallow 
and cotton-seed oil. Bechi’s silver nitrate test, Maumené’s sulphuric 
acid reaction (Abstr., 1889, 319, 320), and the microscopic examina- 
tion of the crystals from ethereal solution (Abstr., 1890, 428) are all 
recommended. The author’s method of determining the melting 
point of a fat is described, and the apparatus figured (compare Abstr., 
1888, 93). M. J. 5S. 
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Estimation of Urea. By K. A. H. Mérner and J. Sséquist 
(Chem. Centr., 1891, ii, 230—231, from Centr. Physiol., 5, 150—152). 
—To 5 c.c. of the urine in a flask, 5 c.c. of a saturated solution of 
barium chloride containing 5 per cent. of barium hydroxide is added 
also 100 c.c. of ether-alcohol (2 parts of 97 per cent. alcohol to 1 part 
of ether), and the mixture is allowed to remain in the closed flask 
until the following day; the precipitate is filtered off and washed 
with ether-alcohol. The ether-alcohol is separated from the filtrate 
at a temperature of 55° (not exceeding 60°), by means of a current of 
air at low pressure being passed through the liquid. When the 
volume is reduced to 25 c.c., a little water and some magnesia are 
added, and the evaporation continued until the distillate shows no 
alkaline reaction. The residual liquid, measuring from 15—20 c.c.; 
is treated with a few drops of concentrated sulphuric acid and evapo- 
rated on the water-bath, after which the nitrogen in it is determined 
by Kjeldahl’s method and calculated into urea. J. W. L. 


Reactions of Cocaine and of Ecgonine. By D. Viratt 
L’Orosi, 14, 1—19).—If a barely visible particle of cocaine is placed 
in a porcelain capsule, covered with 0°5 to 1 c.c. of concentrated 
sulphuric acid, stirred until solution is complete, and a quantity of 
potassium or sodium iodate or iodic acid twice or three times as great 
as that of the cocaine taken is added, and the whole gently heated 
with great care on the water-bath, the liquid soon exhibits striations 
of a bright green colour, which, on continued heating, changes to 
grass-green, and subsequently into blue; on raising the temperature, 
the liquid becomes violet, and violet fumes are evolved. This reac- 
tion is very sensitive, and is obtained very clearly with 0°00005 gram 
of the hydrochloride; with very careful working, 0°00002 gram of 
the base may be recognised. The action of sulphuric and iodic acids 
ona large number of alkaloids has been investigated by the author, 
and from the results, which are given at length, it appears that 
whilst many alkaloids, as for example, thebaine, atropine, chelidonine, 
coridaline, &c., exhibit highly characteristic colour changes, only 
caffeine and theobromine give the same sequence of chromatic 
effects when the test is made as described for cocaine. If, however, 
the quantity of iodic acid used is not too small, the greenish or 
bluish-green coloration exhibited by these alkaloids is not followed 
by any violet coloration, as in the case of cocaine. Traces of benzoic 
acid behave with sulphuric and iodic acids exactly like cocaine, and 
the behaviour of the alkaloid is probably due to its decomposition by 
sulphuric acid with the formation of some benzoic acid. Ecgonine 
gives under the same conditions a yellow coloration, which quickly 
changes to bright red, and finally to brown. 

On adding a drop or two of a dilute sulphuric acid solution of 
potassium permanganate (0°5 per cent.) toa little cocaine dissolved 
in a few c.c. of concentrated sulphuric acid, a violet coloration is 
obtained which disappears on agitation, and reappears on adding 
more of the reagent. With ecgonine, a yellow coloration is given by 
the first few drops of the reagent, and subsequent additions produce a 
violet coloration, which is more stable than that obtained with cocaine. 
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A solution of iodine in potassium iodide affords a ready means of 
distinguishing cocaine from ecgonine. With the former, a reddish- 
brown precipitate is formed, consisting of microscopic, perfectly 
spherical, black globules; ecgonine likewise yields a reddish-brown 
precipitate, which, however, becomes crystalline in a few minutes, 
forming microscopic tufts of reddish-yellow, rhombic tables or prisms, 
No crystallisation is obtained if the dilution of the solution is more 
than 500 to 1. Ecgonine may be recognised by this test in the 
extracts from animal remains ; urine must, however, be tested directly 
by placing a drop on a glass slip, adding one or two drops of the 
reagent, allowing it to evaporate almost to dryness, and examining 
under the microscope. The urine must contain at least 1/600 of 
ecgonine. From further experiments made by the author, it appears 
that cocaine is not affected by prolonged contact with putrefying 
animal remains, and that, when taken internally, it is almost entirely 
decomposed within the system, only a.very small proportion passing 
into the urine. S A. A. 


Ammonium Selenite as a Reagent for Alkaloids. By A. J. 
Ferreira DA Sizva (Compt. rend., 112, 1266—1268).—The reagent is 
prepared by dissolving 1 gram of ammonium selenite in 20 c.c. of 
concentrated sulphuric acid. 

Atropine, no coloration. Aconitine, no immediate change ; after 
20 minutes, very slight rose coloration. Berberine, greenish-yellow 
coloration, becoming very brown, then rose at the edges and violet in 
the middle, and after half'an hour wine-red, persisting for three 
hours. Brucine, rose or reddish coloration, becoming pale-orange; 
after half an hour, amber colour with no precipitate; no further 
change. Caffeine, no coloration; after three hours, reddish tint and 
slight precipitate. Cinchonidine, no reaction. Cinchonine, no reac- 
tion. Cocaine, no perceptible coloration or precipitate after half an 
hour; after three hours, same result as with caffeine. Ourarine, 
slight violet coloration, becoming reddish after some time; no pre- 
cipitate after three hours. Delphine, slightly reddish coloration, 
changing to violet-red ; no precipitate after three hours. Digitaline, 
no immediate coloration; after half an hour, yellowish ; after three 
hours, reddish precipitate. Hserine, lemon-yellow coloration, becom- 
ing orange; paler after three hours. Morphine, very bright greenish- 
blue coloration ; after half an hour, yellowish-maroon, with no preci- 
pitate; after three hours, brown-maroon, with no precipitate. Nar- 
cotine, bluish coloration, becoming violet and afterwards reddish; 
after half an hour, beautiful reddish colour, and no precipitate ; after 
three hours, slight red precipitate. Narceine, yellowish-green colora- 
tion, becoming brownish, and, after half an hour, reddish; distinct 
red precipitate after two or three hours. Papaverine, bluish colora- 
tion, becoming bottle-green, dull yellowish-green, blue-violet, and 
finally red; slight bluish precipitate. Pilocarpine, no reaction. 
Solanine, canary-yellow, changing to brown; after half an hour, a rose 
ring; after three hours, red-violet. Saponine, yellowish coloration, 
becoming reddish ; indistinct reaction. Senegine, slight dull-yellow 
coloration ; after three hours, reddish. Veratrine, indistinct yellowish 
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coloration, sometimes with a green tinge, becoming yellow after half 
an hour; after three hours, red precipitate and indistinct yellowish 
liquid. 

‘The colorations and precipitates are not due merely to the reducing 
power of the alkaloids, as Lafon supposes, for narceine produces a 
much more rapid precipitation of selenium than does morphine, 
although the latter is the more powerful reducing agent of the two. 


C. H. B. 


Extraction of the Colouring Matter of Wines. By L. 
Hucouneng (J. Pharm. [5], 24, 51—53).—A 10 per cent. solution of 
tartaric acid is neutralised with a slight excess of ammonia; to this is 
aaded normal lead acetate until the lead precipitate just begins to be 
permanent. After a time, this solution is filtered and added to the 
wine, previously neutralised by ammonia, as long as a precipitate 
forms. This precipitate is washed, suspended in a small quantity of 
80° alcohol, and a 15 per cent. solution of sulphuric acid added drop 
by drop, excess being avoided. The solution takes an intense red 
colour, and lead sulphate is precipitated, which is filtered off .after 
some hours. To the alcoholic solution is added about 20 times its 
volume of water, when almost the whole of the colouring matter is 
precipitated ; this is collected, washed, and dried at a low temperature. 
To purify the product, it is dissolved in alcohol, and evaporated in a 
vacuum over sulphuric acid. The colouring matter of berries and 
flowers used to falsify wine can also be isolated by this method. 


J. T. 


Method of Detecting Artificial Coloration in Wine. By G. 
Parasoatt (L’Orosi, 14, 37—47).—If a thin film of transparent, 
colourless gelatin is immersed in the sample of wine for 10 to 15 
minutes, and dried by pressure between filter paper, it remains 
colourless if the wine is genuine, but acquires a distinctive tint if any 
artificial colouring matter is present. When the stained films are 
treated with sodium carbonate, stannous chloride, or copper acetate, 
they undergo further changes of colour by which the common dyes 
may be distinguished from each other. The presence of small quan- 
tities of coal-tar colours may be readily detected by this method, 
which, however, is less sensitive to colouring matters of vegetable 
origin. For the latter, the following method is proposed :—2 or 3 c.c. 
of a 10 per cent. solution of lead nitrate is added to ld c.c. of the 
wine, the mixture filtered, and the precipitate on the filter covered 
with the solution of lead nitrate; when this has run through, it is 
treated on the filter with 6 to 8 c.c. of a saturated solution of borax. 
A turbid filtrate passes through, which yields a colourless solution on 
refiltration if the wine is either pure or only contains extract of log- 
wood or brazilwood, or very small quantities of extract of hollyhock 
(Althea rosea) or of bilberry (Vaccinium mirtillus). An addition of 
15 c.c. of the borax solution is also made to the wine filtered off from 
the lead nitrate; the liquid, after separation of the precipitate, remains 
colourless if the wine is pure, or only contains the colouring matters 
just mentioned. 

Logwood and brazilwood are specially tested for by agitating 10 to 
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15 c.c. of wine with dilnte sulphuric acid (2 c.c.) and manganese 
dioxide (4 grams), filtering, and treating the straw-coloured filtrate 
with stannous chloride. If the above-mentioned dyes are present, 
the liquid becomes red. The presence of the colouring matter 
of hollyhock or bilberry is detected by comparing the colour of a 
mixture of 10 c.c. of the sample and 90 c.c. of a solution of sodium 
hydrogen sulphite with that of 10 c.c. of a pure wine of the same 
depth of colour as the sample and 90 c.c. of sulphite. The presence 
of the adulteration is indicated by a diminution in the intensity of 
the colour. Full tables are given for the discrimination of the colours 
absorbed by the gelatin, and of the colours produced in the boracic 
liquids in cases of sophistication. S. B. A. A. 


Assay of Indigo. By F. Vortuer (Zeit. ang. Chem., 1891, 110— 
111).—Processes based on oxidation with potassium permanganate; 
hydrochloric acid and chloride of lime ; sulphuric acid and potassium 
dichromate, &c., do not give satisfactory results, as commercial 
indigo usually contains other organic matters (oxalic acid has even 
been employed as an adulterant) ; besides it is a very difficult matter 
to properly notice the end-reaction when titrating. The same foreign 
matters also interfere with the accuracy of reduction processes, such as 
Pugh’s, with ferrous sulphate and sodium hydroxide, or Fritsche’s, 
with glucose, alkali, and alcohol, where the object is to reduce the 
indigo-blue to indigo-white, and to finally reoxidise this to the blue 
compound. Berzelius found that, besides indigo-blue and some 
mineral matter, the commercial product contains three other sub- 
stances, which he called indigo-gluten, indigo-red, and indigo-brown. 
The first, which is soluble in dilute acids, bears some resemblance to 
vegetable casein, and is precipitated from its solution by alcohol and 
tannin. The second, which is mostly met with in samples pre- 
pared by the lime process, is soluble in alkalis, whilst the third is 
soluble in hot alcohol. Berzelius’ process for the assay of commercial 
indigo is to first extract the sample with hydrochloric or acetic acid, 
then with alkali, and finally with hot alcohol and water, when a fairly 
pure indigo-blue will be obtained. The author has improved the 
process by estimating the nitrogen in the purified product by Kjel- 
dahl’s method, and calculating from this the percentage of pure 
indigo-blue, by multiplying by the factor 9°36. After verifying the 
accuracy of the process on a sample of sublimed indigo, he analyses 
the crude product as follows :—The washings with acid, soda, alcohol, 
and hot water are performed in a perforated platinum crucible, 
closed with asbestos, and connected with a filter pump. The asbestos 
containing the indigo-blue is then boiled with sulphuric acid and a 
drop of mercury, and the ammonia so produced estimated as usual. 


L. ve K. 
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action of zine and ethyl chlor- 
acetate on, 169. 
chlor-, action of ethyl benzoylsod- 
acetate on, TRANS., 191. 
crude, investigation of, 819. 
derivatives of, 540. 
detection of, in urine, 624. 
estimation of, 370. 
—— estimation of, in denaturised alco- 
hol, 1142. 
estimation of, in urine, 370. 
isonitroso-, action of hydroxyl- 
amine on, 287. 
Acetonediacetic acid dilactone, 1337. 
Acetonedicarboxylic acid, 670. 
—— alkyl derivatives of, 673. 
— condensation of, with phenols, 
672. 
— oxime of, 422. 
synthesis of citric acid from, 
72. 
Acetonediethylmercaptole, chlor-, 568. 
Acetonephenanthraquinone, condensa- 
tion of, TRANs., 105. 
Acetone-potash, 1183. 
Acetone-soda, 1183. 
Acetone-sodium, action of ethyl chloro- 
carbonate on, 1182. 
Acetonitrile, action of organic acids on, 
409. 
trichlor-, polymeride of, 1332. 
Acetonylacetone, action of nitric acid on, 
890. 
Acetoparatoluidide, action of chlorine 
on, 1466. 
Acetophenone, isonitroso-, action of 
hydroxylamine on, 288. 
— w-isonitroso-, configuration of, 1043. 
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Acetophenone, oxidation of, 1364. 
Acetophenoneacetonedioxime, 1503. 
Acetophenonehydrazone, orthamido-, 
1377. 
Acetophenoneoxime, orthamido-, 1376. 
Acetopropyl alcohol, oxime of, and its 
anhydride, TRANs., 866. 
Acetothiénone, action of ethyl oxalate 
on, 550. 
Acetothiénoneoxalic acid, 550. 
Acetotoluidide, metaparanitrochlor-, 
195. 
parachlor-, 195. 
Acetoxime, compounds of, 1181. 
Acetylacetometamidobenzoic acid, ac.-, 
1485. 
Acetylacrylic acid, 1185. 
dibrom-, 427. 
Acetylamidoethenylamidocarvacrol, 188. 
Acetylamidoethenylamidothymol, 188. 
Acetylamidonitrocresol, 308. 
Acetylamidotoluic acid, 1095. 
Acetylanisaldoximes, @- and B-, 443. 
Acetylbenzaldoximes, a- and f-, 443. 
Acetylbenzeneazoparacresol, 1209. 
Acetylbenzeneazopseudocuminol, 1209. 
Acetylbenzenehydrazo-a-naphthol, 
1211. 
Acetylbenzenehydrazoparacresol, 1209. 
Acetylbenzenehydrazopseudocuminol, 
1209. 
Acetylbenzylthiocarbamide, TRANS., 408, 
562. 
Acetylbromobenzene, 684. 
Acetyl-a-bromonaphthalene, 684. 
Acetyl-8-bromonaphthalene, 685. 
Acetylearbamide, thermochemistry of, 
1448. 
Acetylcarbinol, Trans., 786, 790. 
—— osazone of, TRANS., 795. 
preparation of, from monochlor- 
acetone, TRANS., 794. 
reduction of, Trans.,.796. 
Acetylearbiny! acetate, TRANS., 788. 
Acetylchloralimide, 1003. 
Acetylcytisine, 750. 
Acetyldibenzylthiocarbamide, 
406. 
Acetyldigitogenin, 576. 
Acetyldimethoxygentisein, 1386. 
Acetyldimethylindole, 1502. 
Acetyldiphenylene oxide, 1234. 
Acetylene bromide, molecular refraction 
and dispersion of, TKANs., 295. 
condensation of, by the silent dis- 
charge, 28. 
—— diiodide, supposed isomeride of, 
654. 
Aeetyleuxanthone ethyl ether, 1349. 
Acetylformyleamphor, 574. 
Acetylhydroxyhydrazobenzene, 1210. 


TRANS., 


Acetylhydroxy-a-truxillic acid, 8-, 1496. | 


INDEX OF 


! 
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Acetylimidomethylene ethylene bisulph- 
ide, 894. 


| Acetyliodobenzene, 684, 830. 


Acetylisocyanic acid, 282. 
Acetylmetahydroxybenzenylamidoxime, 
meta-, 699. 
Acetylmetahydroxybenzonitrile, 699. 
Acetylmethylindazole, [2’ : 3’], 1377. 
Acetylmethylisindazole, [1’ : 3’), 1376. 
Acetylmethylortho-xylidine, 1203. 
Acetylmethyloximidoacetic acid, 445. 
Acetylnaphthylglycollic acid, B-, 729. 
Acetylorthamidacetophenoneoxime, 
1377. 
Acetylorthamidobenzophenone, 1378. 
Acetylorthonitrobenzylparatoluidine, 
reduction of, 726. 
Acetylorthonitrohydroxyazobenzene, 
1211. 
Acetylparachlorobenzophenones, 314. 
Acetylparahydroxybenzenylamidoxime, 
700. 
Acetylparatolueneazophenol, 1210. 
Acetylparatoluenehydrazophenol, 1210@. 
Acetylparatolyl phenyl ketoxime, B-, 68. 
Acetylpentachlorobutyric acid, dichloro- 
bromo-, 691. 
trichlor-, 691. 
Acetylphenylhydrazonephthalaldehydic 
acid, 1371. 
Acetylphenylisindazole, [1’ : 3’], 1378. 
Acetylpropionyl-aB-phenylhydrazacet- 
oxime, 1116, 
Acetylpseudocumeneazophenol, 1210. 
Acetylpseudocumenehydrazophenol, 
1211. 
Acetyltetrachlorometahydroxybenzoic 
acid, 710. 
Acetylthiophenaldoxime, 8-, 444. 
Acetyltrichlorocrotonie acid, dichlor.-, 
690. 
Acetyltrimethylene, action of hydrogen 
bromide on, TRANs., 876. 
hydrolysis of, TRaNs., 876. 
reduction of, TRANs., 874. 
Acetyltrimethylenecarboxylic 
oxime of, Trans., 867. 
preparation of, TRANs., 863. 
reduction of, TRANs., 870. 
Acetyltrimethyleneoxime, TRANS., 865. 
Acidimetric solutions, standardising, 
959. 
Acidimetry, potassium iodate as original 
standard for, 614. 
Acids, aromatic carboxylic, new method 
of obtaining, 565. 
unsaturated, preparation of, 


acid, 


1225. 
basicity of, deduced from their 
electrical conductivity, 631, 632. 
bibasic, electrolytic synthesis of, 
1192. 


INDEX OF SUBJECTS. 


Acids, bibasic, solid, relations of the 
heats of combustion of, to those of 
the gaseous hydrocarbons, 252. 

fatty, determination of the struc- 
ture of, by bromination, 1189. 
free, estimation of, in fodder, 


—— in butter, estimation of, 868. 
—— —— influence of, on gaseous meta- 
bolism, 345. 
—— synthesis of, in the animal 
organism, 757. 
thermochemistry of, 11. 
aB-halogenised, de-halogenisation 
of ethyl salts of, 1184. 
iodometric, estimation of, 360. 
isomeric organic, and their salts, 
electrical conductivities of, 375. 
ketonic, action of phenylhydrazine 
and hydroxylamine on, 711. 
B-ketonic, action of hydroxylamine 
on, 739. 
preparation of ethereal salts 
of, 1185. 
mineral, action of, on lactic and 
butyric fermentations, 488. 
molecular conductivity of, in 
various solvents, 1308. 
—— of the acetic series, vapour pressure 
of, 969. 
—— of the fumaric series, 1220. 
organic, action of ammonia on the 
ethereal salts of, Trans., 743. 
—— — action of nitriles on, 409. 
action of, on salivary diges- 
tion, 592. 
action of phosphorus  tri- 
chloride on, 170. 
affinity (dissociation) 
stants of, 257. 
— bibasic, thermochemistry of, 
968. 


con- 


effect of, on the digestion of 

proteids, 751. 

heats of dissolution and solu- 
bility of, in various alcohols, 1314. 

isomeric, electrical conduc- 
tivity of, 517. 

—— unsaturated, addition of the ele- 
ments of alcohol to the ethereal salts 
of, Trans., 468. 

intramolecular 


———- 


change in, 

452. 
volatile fatty, amount of, in rancid 

butter, 130. 

Aconine, TRANs., 286. 

Aconitie acid, action of phosphorus 
pentachloride on, 178. 

synthesis of, 424. 

Aconitine, 91. 

—— aurochloride, Trans., 278. 
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Aconitine, crystalline, properties of, 
Trans., 276. 
cerystallographical characters of, 
TrRans., 288. 
effect of heat on, Trans., 282. 
—— gold chloride, Trans., 279. 
reaction for, 1562. 
specific rotation of, TRANS., 281. 
Aconitum napellus, crystalline alkaloid 
of, Trans., 271. 
Acraldehyde, action of alcohol on, 285. 
Acridines, new class of, 219. 
Adhesion at the freezing point, 969. 
Adipomalie acid, 174, 175. 
Adonin, 1501. 
Adonis amurensis, glucoside from, 1501. 
Affinity and magnetism, connection be- 
tween, 1146. 
and partition coefficients in im- 
miscible solvents, 1148. 
coefficients, determination of, 796. 
—— constants of organic acids, 257. 
of organic bases, 638, 1149. 
Aguilarite, 1327. 
Air and carbonic anhydride, compres- 
sibility of mixtures of, 253. 
and hydrogen, compressibility of 
mixtures of, 634. 
—— estimation of carbonic anhydride 
in, 1290. 
— gravimetric composition of, 1416. 
Priestley’s method of estimating 
oxygen in, 362. 
Air-pump, automatic mercury, 640. 
— glass, 1414. 
Alanine, condensation of, with benzene- 
sulphonic chloride, 202. 
Albite from Pouzac, Hauts-Pyrénées, 
408 


—— from Sigteré, 1438. 

Albumin, behaviour of, when heated 
with water or acids under pressure, 
1269. 

—— decomposition of, in fasting, 1524. 

—— detection of, in bacterial urines, 
136. 

egg, action of glycerol on, 589. 

—— — crystalline, 1122. 

free from ash, 477, 1268. 
effect of increased muscle activity 
on the decomposition of, 1524. 
formation of carbamide from, 95. 
Harnack’s ash-free, 477, 1268. 

—— in urine, volumetric estimation of, 
627. 

—— new test for,*136. 

—— optical estimation of, in urine, 
1403. 

—— seat of the regeneration of, from 

ptone, 234. 

Albumins, action of alcohols and alde- 

hydes on, 947. 
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Albumoses, action of alcohols and alde- 
hydes on, 947. 
—— pathological significance of, 761. 
Aleaptonuria, 1128. 
Alcohol and water, solubility of some 
substances in a mixture of, 794. 
compound of, with sodium bi- 
sulphide, 1170. 
—— conversion of, into aldehyde by 
“ champignon du muguet,” 854. 
crude, purification of, 997. 
denaturised, estimation of acetone 
in, 1142. 
detection and estimation of, in 
corpses, 118. 
estimation of, by oxidation with 
potassium dichromate and sulphuric 
acid, TRANS., 93. 
estimation of the impurities in, by 
Rose’s method, 1555. 
influence of, on proteid meta- 
bolism, 1272, 
Alcohols, action of, on animals, 1393. 
—— action of propaldehyde on, 284. 
—dihydric, derived from isobut- 
aldehyde, 31. 
estimation of, in brandy and spirits, 
503. 
fatty, action of iodine on, 656. 
—— higher, in commercial spirits, origin 
of, 813. 
—-- —— production of, in fermenta- 
tion, 411. 
—— metallic derivatives of, 656. 
Aldehyde. See Acetaldehyde. 
Aldehyde-ammonia, action of, on ani- 
mals, 1393. 
Aldehyde-blue, 1071. 
Aldehyde-green, 1070. 
constitution of, 1072. 
Aldehydes, action of, on thioamides, 831. 
action of zinc and ethyl chloracetate 
on, 169. 
aromatic, and aromatic amines, 
condensation products of, 50. 
— behaviour of, with orthamido- 
phenols, 1363. 
—— compounds of camphor with, 1498. 
—— estimation of, in brandy and spirits, 
503. 
—— Gayon’s reaction for, 1142. 
oximes of, 443. 
—— potassium mercuro-iodide as a 
reagent for, 624. 
—— thio-, isomerism of, 1008. 
unsaturated, action of hydro- 
eyanic acid on, 37. 
Aldehydobenzoic acid, meta-, 1346. 
— ortho-, action of orthodi- 
amines on, 746. 
—— — para-, 1346. 
Aldoximes, 193. 
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Aldoximes, action of nitric peroxide on, 
316. 

— configuration of stereoisometric, 
439. 

Algarobilla, tannin of, 918. 

Alieyelic homology, 1097. 

Alizarin, a-amido-, 1077. 

a-nitro-, 1077. 

Alizarin-blue, hydroxy-derivatives of, 
1382. 

oxidation of, 1240. 

Alizarin-blue-green, 1382. 

Alizarin-bordeaux, 935. 

Alizarincyanin R, 935. 

Alizarin-green, 1383. 

oxidation of, 1240. 

Alizarin-indigo-blue, 1383. 

Alizarinsulphonic acids, 934, 


| Alkali, estimation of small quantities 


| 
| 
| 


of, 1136. 

halides and oxides of the heavy 

metals, action between, 1413. 

hydroxides, detection of traces of, 

364. 

metals, spectra of the, 137. 

salts, influence of the hydroxides 
on the solubility of, 1318. 

Alkalimetric solutions, standardising, 
959. 

Alkalimetry, potassium iodate as original 
standard for, 614. 

Alkaline earths, estimation of the per- 
oxides of, 245. 

Alkalis, iodometric estimation of, 360. 

Alkaloid, crystalline, of Aconitum napel- 
lus, Traws., 271. 

formed in the cultivation of the 

swine fever bacillus, 476. 


from Chrysanthemum cinerarie- 
Solium, 333. 
from Tylophora  asthmatica, 
1266. 
— new, from Conium maculatum, 
1119. 


Alkaloids, ammonium selenite as a re- 
agent for, 1562. 

detection and estimation of, in 

corpses, 119. 

from plants growing in the Dutch 

Indies, 334. 

from the roots of Sanguinaria 

canadensis and Chelidonium majus, 

843. 

from the seeds of Delphinium 

staphisagria, 842. 

of Belladonna, 748. 

of Chelidonium majus, 229, 843. 

— of Corydalis cava, 1266. 

of Sabadilla seeds, 844. 

—— of the areca nut, 94, 1520. 

of the rhizome of Veratrum album, 

87, 230. 
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Alkaloids, total, estimation of, in cin- 
chona bark, 1402. 
Alkanna root, detection of the colouring 
matter of, 372. 
- - iodides, action of,on acetoacetates, 
96. 


action of, on sodium deriva- 
tives of phenols and cresols, 796. 
Alkylallylsemithiocarbazides, conversion 
of, into isomeric bases, 548. 
Alkylammonium chlorides, dissym- 
metry and optical activity of, 1002. 
Alkyl-compounds of cadmium and mag- 
nesium, 682. : 
Alkylisoaldoximes, additive compounds 
of, 1477. 
Alkylisophthalic acids, 1064. 
Alkyloxides of sodium, oxidation of, by 
atmospheric oxygen, 1332. 
preparation of, 657. 
Alkylpyridylammonium salts, reduction 
of, 1388. 
Alkylthiosinamines, conversion of, into 
isomeric bases, 548. 
Alkyltricarballylic acids, synthesis of, 
546. 
Allanite, 155. 
Allantoin, thermochemistry of, 1448. 
Allocinnamice acid, 832. 
condensation of, with phenols, 
1484. 
Alloisomerism, 1184. 
Allomucie acid, 1193. 
Alloxan, thermochemistry of, 1448. 
Alloxantin, thermochemistry of, 1448. 
Alloxazine, 1341. 
Alloys, electrical resistance of, 5. 
melting point of certain, 643. 
—— new method of making, 805. 
ternary, 267, 1158. 
— triple, of gold, cadmium, and tin, 
freezing points of, TRANs., 936. 
Allyl alcohol, 1442. 
and methylbenzenes, conden- 
sation products of, 1462. 
—— fluoride, 409. 
tribromide, molecular refraction 
and dispersion of, TRaNs., 295. 
Allylacetic acid, dibromo-, 1453. 
—— —— molecular refraction and dis- 
persion of, TRans., 295. 

Allylanisoil, ortho-, molecular refrac- 
tion and dispersion of, TRANs., 295. 
Allylbenzene and propenylbenzene de- 

rivatives, discrimination between, 551. 
Allylbenzylthiocarbamide, TRans., 559. 
Allylhydrastamide, 93. 
Allylhydrasteine, 93. 
Allylhydrastimide, 93. 
lyl iodide, 94, 

Aliylhydrastine, 93. 
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Allylphenylhydrazonephthaldebydic 
acid, 1371. 
Allylthiocarbimide, copper compound 
of, 818. 
Allylthiouramidocinnamie acid, ortho-, 
198. 
Alumina and iron oxide, estimation of, 
in phosphates, 114, 1138. 
— estimation of, in bread, 114. 
estimation of, in phosphates, 511, 
963. 
——- estimation of, in phosphatic ma- 
nures, 245. 
estimation of, in sodium aluminate, 
365. 
separation of ferric oxide from, 
1293. 
—— volumetric estimation of, 365. 
Aluminium, action of nitrosyl chloride 
on, TRANS., 659. 
and iron oxides, alcohol method of 
estimating, in phosphates, 1138. 
bromide and chloride, rationale of 
reactions in the presence of, 182. 
chloride, melting point and crys- 
talline form of, 1426. 
—— detection and estimation of small 
quantities of, in iron and steel, 501. 
— electrometallurgy of, 525. 
——estimation of, in rock analysis, 


— estimation of, in the commercial 
metal, 114. 


. — fluoride, dissociation of, 806. 


— fused, electrolysis of, 152. 
—— influence of, on the freezing point 
of gold, 1161. f 
—— oxide, solubility in carbonic acid 

water, 151. 
—— phosphate, 151. ehier 
— solubility of, in acetic acid, 
114. 
salts, molecular refraction and dis- 
persion of, in solution, TRANs., 595. 
selenites, 262. 
Alunite from Colorado, 1328. 
Amalgams, 986. 
—— change of property of, by repeated 
fusion, 8. 
electrolytic estimation of metals 
as, 1553. 
Amanita mappa, sugars in, 103. 
pantherina, fat of, 1285. 
Amarantite from Chili, 274. 
Amarylline, 1122. 
Amaryllis belladonna, alkaloid from, 
1122. 
Sormosissima, alkaloid from, 1122. 


Amethylecamphophenolsulphoniec acid, 
324 


Amides, acid, action of acid chlorides 
on, 57 
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Amides, aromatic, reduction of, 561. 
—— physiological action of, 1282. 
Amidines, 60. 
Amido-acids, condensation products of, 
with benzenesulphonic chloride, 202. 
Amidoazo-compounds, cryoscopic ex- 
periments with, 1211. 

—— ortho-, derivatives of, 839. 

Amido-derivatives, action of nitrous 
acid on, 292. 

<i displacement of halogens 

, 36. 

oat reagent for, 49. 

Amidosulphime dithiocarbemidoenlph- 
inites, 557. 

Amidoximes, 538, 697. 

sulphur derivatives of, 557. 

Amines, action of picric acid chloride 
on, in presence of alkali, TRaws., 
714. 

—— aromatic, and aromatic aldehydes, 
condensation products of, 50. 

—— — colour reactions of, 433. 

— — nitration of, 692. 

— —— tertiary, action of phosphorus 
chloride on, 435. 

— — action of selenyl chlor- 
ide on, 696. 

— fatty, halogen derivatives of, 
1472. 

paraffinic, action of water on 
normal salts of, 797. 

— phenylsulphonic chloride, as a 
reagent for, 49. 

—— secondary, action of, on imido- 
ethers, 37. 

aromatic, action of thionyl 
chloride on, 74. 

Ammelidoacetic acid, 163. 

Ammonia, action of picric chloride on, 
Trans., 715. 

—— combination of, with chlorides, 


—— diffusion of, through water and 
through alcohol, 1147. 

—— molecular refraction and disper- 
sion of, in solution, TrRANs., 595. 

Ammoniacal compounds, effect of, on 
hepatic glycogen, 1527. 

Ammonium acetate, magnetic rotatory 
power of solutions of, TRANS., 984. 

—— chloride, dissociation of, 1415. 

vapour density of, 1407, 

~ Proc., 1891, 2. 

—- fluoroxymolybdates, 18. 

—— formate, magnetic rotatory power 
of solutions of, TRANs., 982. 

— nitride, 525. 

—— nitrite, catalytic decomposition of, 
16. 

—— nitroethane, TRANS., 412. 

—— permolybdate, 988. 
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Ammonium persulphate, TRANs., 777. 
—— propionate, magnetic rotatory 
power of solutions of, TRANs., 985. 

—— pyrosulphite, 151. 
rhodium nitrite, 809. 
salts and nitrates as manures, 
1545. 
— molecular refraction and dis- 
persion of, in solution, Trans., 595. 
value of, as food for fer- 
ments and other plants, 1135. 
—— thiophosphate, 1238. 
titanofluoride, normal, action of 
ammonia on solutions of, 271. 
—— tungstovanadates, 18. 
Ammonium-compounds, 
736, 1247. 


substituted, 


asymmetry of nitrogen 
in, Proc., 1891, 39. 

Amphibole, ‘artificial formation of, 887. 

Amphibolite from Habendorf, in Silesia, 
23. 

Amyl alcohol, 
998. 


the fourth primary, 


formate, molecular refraction and 
dispersion of, TRANS., 295. 
Amylamine carbonyl chloroplatinite 
hydrochloride, 1163. 
Amylamines, 169. 
Amyl-derivatives, active, 281. 
Amylene, action of chlorine on, 534. 
action of phosphorus pentachloride 
on, 534. 
action of potassium cyanide on 
halogen derivatives of, 161. 
halogen derivatives of, 533, 809. 
hydrobromide, dissociation of, 
under low pressures, 970. 
molecular refraction and disper- 
sion of, TRANs., 295. 
nitrosate, decomposition of, with 
sodium ethoxide, 1005. 
derivatives of, 1004. 
Amylenenitrolamine, 1004. 
Amylenenitrol-a-naphthylamine, 1005. 
Amylenenitrolorthamidoquinoline, 
1005. 
Amylenes, action of bromine on, 810. 
Amylhexylquinoline, amido-, 1104. 
nitro-, 1104. 
Amylpseudothiosinamine, 549. 
Amylthiosinamine, 549. 
Ampyrin, «a- and f-, 165. 
acetates, 165. 
benzoates, 166. 

—— brom-a-, and its acetate, 166. 
brom-8-, and its acetate, 166. 
Analysis, elementary, by an electro- 

thermal method, 621. 
new potash apparatus for, 621. 
—- microchemical mineral, reactions 
for, 766. 


INDEX OF SUBJECTS, 


Analysis, qualitative, dry reactions in, 
959. 
Anethoil, action of light on, 1347. 
Angelic acid, action of bromine on, 39. 
Anhydroacetonephenanthraquinone, 
TRANS., 105. 
Anhydroacetylorthamidobenzamide, 
nitro- and chloro-derivatives of, 84. 
Anhydroaconitine, formation and pro- 
perties of, TRANs., 283. 
gold chloride, TRaAns., 285. 
Anhydroaldolpararosaniline —_ hydro- 
chloride, 1071. 
Anhydroecgonine dibromide, derivatives 
of, 65, 66. 
hydrochloride, action of hydrogen 
bromide on, 94. 
Anhydrogeraniol, 655. 
Anhydrotimboin, 939. 
Anhydrotricarballylic acid, 680, 
Anilguanidine, 1471. 
— action of ethyl acetoacetate on, 
1472. 
Anilides, physiological action of, 1282. 
Anilidoacridines, 1232. 
Anilidoacridylbenzoic acid, 1234. ° 
Anilidobenzanilide, metanitropara-, 305. 
Anilidobenzoic acid, metanitro-orth-, 
304. 
Anilidobenzonitrile, 
305. 
—— metanitropara-, 305. 
Anilidodichlorhydroxyquinoline, 1250. 
Anilidoformyleamphor, 575. 
Anilidoglutaranil, B-, 741. 
Anilidoglutaric acid, condensation pro- 
ducts of, 567. 
Anilidohydroxychlorethoxyquinone, 
904. 


metanitro-ortho-, 


Anilidoisonaphthylrosinduline, 1044. 

Anilidomethylacridine, 1233. 

Anilidonaphthaquinonedianil, 1045. 

Anilidopalmitic acid, a-, 821. 

Anilidophenylacridine, 1233. 

Anilidopropylphthalimide, 1473. 

Anilidoquinolinequinoneanilide, chlor-, 
1251. 

Anilidostearic acid, a-, 1336. 

Anilidotricarballylic acid, 680. 

Anilidotrichloroketodihydroquinoline, 
1251. 

Aniline, action of, on arsenic chloride 
and bromide, 901. 

— action of picrie chloride on, 
Trans., 715. 

— action of sulphur chloride on, 
1202. 

allocinnamate, 832. 

—— combinations of metallic sulphites 

with, 1030. 
compounds 

chloride, 1030. 


of, with mercuric 
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Aniline, hydrofluoride, metanitro-, 554. 
—— metabromoparanitro-, 565. 
—— metachlor-, sulphonation of, 1489. 
—— parachlor-, sulphonation of, 1488. 
—— poisoning by, 853. 
— selenite, 393. 
symmetrical dinitro-, 1030. 
—— thionyl-, 310. 
Aniline-bases, crysoscopic experiments 
with, 1211. 
Aniline-carbonyl-chloroplatinite hydro- 
chloride, 1163. 
Anilpyruvic acid, 1054. 
Aniluvitonic acid, oxidation of, 1092. 
— organism, action of yeast on, 
237. 
fate of morphine in, 479. 
— synthesis of fatty acids in, 
757. 
tissues, electrolysis in, 597. 
estimation of mercury in, 962. 
Animals, action of definitely related 
chemical compounds on, 1280, 1393. 
idiosynerasy of certain, with re- 
gard to phenol, 762. 
respiratory exchanges in, 592. 
Anisaldehyde and _paranitrobénzyl 
cyanide, condensation of, 208. 
orthochlor-, production of, from 
paranitrotoluene, 703. 
Anisaldoxime, orthochlor-, 704. 
Anisic acid, orthochlor-, 704. 
Anisodichlorhydrin, 708. 
Anisoil hydrochloride, 
amido-, 431. 
Anisonitrile, 712. 
Anisyl bisulphide, 1051. 
Anisylmercaptan, 1051. 
Anniversary meeting, TRANS., 435. 
Anthochroite and violan, identity of, 407. 
Anthophyllite from Franklin, North 
Carolina, 529. 
from the Lizard, 276. 
Anthracene, action of nitric acid on, 
TRANS., 634. 
boiling point of, 1240. 
conversion of cinnamene deriva- 
tives of aromatic hydrocarbons into, 
207. 
ethyl nitrate, TRANS., 643. 
action of hydrogen 
iodide on, TRANs., 647. 
— methyl nitrate, TRANs., 648. 
Anthranilic acid, 1217. 
Anthrapurpurin, conversion of anthra- 
quinone-8-disulphonic acid into, 934. 
Anthraquinone, formation of, from 
orthobenzoylbenzoic acid, TRans., 
1012. 
Anthraquinonedisulphonic acids, a- and 
8-, conversion of, into flavopurpurin 
and anthrapurpurin, 934. 


metaparadi- 
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Anthraquinone-series, dyes of the, 935. ' 
Anthrone, nitroso-, action of nitric acid 
on, TRANs., 641. 
nitrosonitro-, TRANs., 639. 
—— -— action of sodium sulphide on, 
TRANs., 640. 
pseudonitroso-, TRANS., 645. 
Antimony, action of nitrosyl chloride 
on, TRANs., 661. 
and arsenic, distinction between, 
364. 


separation of, 1433. 
and tin, separation of, 366, 
detection and 

corpses, 120. 
-— electrolytic estimation of, as amal- 
gam, 1554. 
estimation of, by Marsh’s method, 


estimation of, in 


5. 
—— pentasulphide, 1432. 
precipitation of, from solutions of | 
tartar emetic, 1139. 
separation and 
1295. 
trichloride, sublimation of, 1160. 
Antipyretics, physiological action of, 
602. 
Antiseptic action of methylene fluoride, 
353. 
properties of sodium fluoride, 237. 
Antlerite, 1435. 
Apatite from Ciply, Belgium, 528. 
Apione, reduction of, 1500. 
Apionitrile, 712. 
Apionylglyoxylic acid hydrazone, 711. 
Aplysie, pigments of the, 96. 
Apoaconitine, formation and properties 
of, TrRans., 283. 
Apoglutin, 232. 
Arabinantrigalactangeddic acid, TRANS., 
1039. 
Arabin-group, gums of the, TRANs., 
1029. 
Arabinose, configuration of, 1175, 1446. 
estimation of, 1143. 
—— from wheat bran and rye bran, 
33. 
Areca nut, alkaloids of the, 94, 1520. 
Arecaidine, 94. 
ethyl ether, 95. 
Arecoline, 94. 
Argentous compounds, 983. 
Arginine, formation of carbamide by 
the decomposition of, 1521. 
Aromatic alkyl ketones, oxidation of, 
199. 
compounds, action of halogens in 
presence of light, 898. 
series, new method of iodation in, 
1197. 
Arsenanilidodichloride, 901. 
Arsenanilidodiethoxide, 901. 


estimation of, 
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Arsenanilidodimethoxide, 901. 
Arsendianilidobromide, 902. 
Arsendianilidochloride, 901. 
Arsenic acid, reduction of, in analysis, 
244. 
Arsenic, action of nitrosyl chloride on, 
TRANS., 662. 
and antimony, distinction between, 
364. 
—_— separation of, 1433. 
detection and estimation of, in 
corpses, 121. 
separation of copper from, by the 
electric current, 114. 
trifluoride, 265. 
Arsenic-reaction, Bettendorf’s, 1290. 
Arsenious oxide solutions, 1418. 
Asafeetida, ethereal oil of, 322, 464. 
Ascitic fluid, mucoid substance 
1127. 
Ash, estimation of, in raw sugar, 1297. 
Asparagine, action of Bacillus pyocyani- 
cus on, 1132. 
importance of, for feeding, 1525. 
synthesis of, 175. 
Aspartic acid, condensation of, with 
benzenesulphonic chloride, 202. 
thermochemistry of, 967. 
Aspergillin, 751, 1089. 
Assimilation by lichens, 1132. 
chlorophyllic, of trees with red 
leaves, 102. 
of mineral salts by green plants, 
604. 
of nitrogen by plants, 855. 
Association hypothesis, 1410. 
and its relation to the theories 
of Clausius and Van’t Hoff, 390. 
versus dissociation in solutions, 
972. 
Atacamite, action of water on, 1423. 
from Chili, 275. 
Atomic weight and magnetism, relation 
between, 518. 
determinations, concordance 
in, 390. 
—— of beryllium, 881. 
—— of bismuth, 271, 525, 1324. 
of cadmium, 390, 399. 
— of chromium, 882. 
— of copper, 805. 
of fluorine, 15. 
— of lanthanum, 881. 
—— of osmium, 884. 
—— of oxygen, 1154. 
of rhodium, 646. 
of samarium, 985. 
weights, 877. 
and the density of liquids, 


in, 


1315. 
—— —— of the platinum metals, 885. 
— — unit of, 523. 
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Atropamine, 228. 
—— and its derivatives, 748. 
Atropine, reactions for, 772. 
Auric sulphide, 526. 
Aurichlacite, 886. 
Auroauric sulphide, colloidal, 1162. 
Aurous sulphide, colloidal, 1162. 
Australene, change of rotation of, 
TRANS., 727. 
hydrochloride, TRANs., 728. 
Autocatalysis, 1151. 
Axinite, 1329. 
formula of, 1168. 
Azimidopara(para)toluidobenzoic acid, 
306. 
Azines of the uric acid group, 1341. 
Azobenzene, dinitrochloro-, 1361. 
dinitrometamido-, 554. 
dinitroparamido-, 554. 
orthonitroallometachloro-, 1361. 
parabromo-, 211. 
pariodo-, 211. 
trinitrochloro-, 1361. 
Azobenzenechlorobenzamide, 1037. 
Azobenzeneinduline, amido-, 1046. 
Azobenzenemetahydroxy benzoic 
1037. 
Azobenzenenitroparachlorazobenzene, 
trinitronitroso-, 907. 
Azobenzeneparachlorazobenzene, 
nitronitroso-, 907. 
trinitrosonitro-, 907. 
Azobenzeneparachlorophenylhydrazine, 
tetranitro-, 907. 
trinitronitroso-, 907. 
Azobenzenephenylhydrazine, trinitro- 
nitroso-, 907. 
Azobenzene-§-resorcylic acid, 1037. 
Azobenzenesalicylic acid, and its deriva- 
tives, 1036. 
Azo-derivatives, 1035. 
of 8-naphthylamine, TRans., 372. 
Azoimide, 56, 394, 524. 
— formation of, from dinitrotriazo- 
benzene, 1473. 
Azonium bases, 1108, 1109. 
Azonium compounds, 945. 
Azo-orthotoluidine, orthg-, 
1016. 
Azoparamethoxytoluene, 1232. 
Azorthotoluquinoline, 328. 
Azosulphimecarbohydrosulphides, 557. 
Azotoline, 1046. 
Azoxazolecarboxylic acid, 827. 
Azoximes, 538. 
Azoxybenzene, dinitrosoparachlor, 905. 
Azoxyorthotoluidine, para-, TRANS., 
1016. 
Azoxyorthotoluquinoline, 328. 
Azoxyparamethoxytoluene, 1232. 
Azurite, crystallised, from Arizona, 992. 


acid, 


tri- 


TRANS., 


B. 


Bacilius acidi levolactici, 666. 

ethaceticus, fermentation of cal- 
cium glycerate by, TRans., 81. 

Srugi, TRANS., 501. 

of swine fever, ptomaines formed 
in the cultivation of, 476. 

pyocyanicus, transformation and 
elimination of nitrogenous organic 
matter by, 1132, 1394. 

tubercle, cultivation products of, 
762. 

suaveolens, 1284. 

Bacteria from flour, 1532. 

living, osmotic experiments with, 
1131. 

substances which favour the deve- 
lopment of, 100. 

Bacterium gliscrogenum, viscous mate- 
rial formed by, 1391. 

souring, 603. 

Balance sheet of the Chemical Society 
from March 20, 1890, till March 19, 
1891, Trans., 448. 

of the Research Fund from 
March 20, 1890, till March 11, 1891, 
TRANS., 449. 

Balsams, excretion of, in the urine, 600. 

Barium chloride, combination of, wiih 
ammonia, 643. 

electrolysis of, 1421. 

double chloride and dithionate of, 
16. 

—— estimation of, as sulphate, 1137. 
estimation of, in rock analysis, 768. 
fluoride, crystalline, preparation 

of, 1155. 
hydride, 1156. 

—— hydroxide, commercial, analysis of, 
499. 

—— persulphate, TRAns., 779. 

rhodium nitrite, 809. 
salts, molecular refraction and dis- 
persion of, in solution, TRANS., 595. 
titration of, 115. 
separation of, from 
110. 

—— —— from calcium, 500, 1552. 

strontium and calcium, separation 
of, 111. 

subchloride, 1421. 

tungstovanadates, 18, 

zirconate, 1432. 

Barium-group, analysis of, 364. 

Barley, change in the nitrogenous sub- 
stances in, during germination, 489. 

digestibility of, 595. 

germinating, influence of tempera- 
ture on, TRANS., 664. 

non-nitrogenous extract-substance 
from, 957. 


strontium, 
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Barytes from Rumelange, 1436. 
Basalt of the Stempel near Marburg, 
1440. 
Basaltic rocks of Hessen, 1440. 
Base, new, from epichlorhydrin and 
phenylhydrazine, 582. 
Bases, action of acid chlorides on, in 
presence of alkalis, 295. 
—— nitrogenous, in seeds, 490. 
organic, formation of, by the 
decomposition of proteids in the 
vegetable organism, 756. 
organic, action of acid chlorides 
on, in presence of alkalis, 181. 
affinity of, 638, 1149. 
endothermic and exothermic 
reactions of, 377. 
new class of, 581. 
primary and secondary, alkylation 
of, by potassium alkyl sulphates, 1118. 
velocity coefficients of, 1413. 
Batteries, secondary, 3, 514, 777. 
Battery, copper oxide, 1405. 
gas-, 374. 
Beans, assimilation of nitrogen by, 
1539. 
digestibility of, 595. 
Beer, analysis of, 368. 
non-nitrogenous extract-substance 
from, 957. 
Beeswax, analysis of, 131. 
bleaching of, 625. 
detection of paraffin in, 122. 
Beet, sugar-, experimental plots of, at 
Grignon, in 1890, 493. 
gummy exudation from the, 
284. 
Beetroot, economy of phosphoric acid 
in the growth of, 613. 
loss of sugar in, 103. 
seed, analysis of, 764. 
Behenic acid, heats of combustion and 
formation of, 11. 
Behenolic acid, heats of combustion 
and formation of, 11. 
Belladonna, alkaloids of, 748. 
Bellamarine, 1122. 
Benzalbenzamide, 194. 
Benzalcamphor, 1498. 
Benzaldehyde, action of, on phenylthio- 
carbimide, TRANs., 67. 
action of sulphur on, 1049. 
and paranitrobenzyl cyanide, con- 
densation of, 208. 
condensation of, with phenols, 
1234. 
—— 2:4-dichloro-, and its derivatives, 
450. 
—- 2:5-dichloro-, and its derivatives, 


— 3: 4-dichloro-, and its derivatives, 
450. 
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Benzaldehyde, metachloro-, and its de- 
rivatives, 448. 
metanitro-, condensation of, with 
quinaldine, 329. 
—— .— products of condensation of, 
with phenol and resorcinol, 1346. 
nitro-, and paranitrobenzyl cyan- 
ide, condensation of, 208. 
—— nitrochloro-, 704. 
orthochloro-, and its derivatives, 
448. 
orthonitrometachloro-, 1098. 
—— parachloro-, and its derivatives, 
449. 
a-thio-, 1050. 
—— f-thio-, 1050. 
y-thio-, 1049, 1050. 
Benzaldehydephenylhydrazone, 
chloro-, 1098. 
Benzaldehydesulphonic acid, 720. 
Benzaldine, thio-, 1050. 
Benzaldoxime ethyl ethers, a- and £-, 
paranitro-, 1476, 1477. 
methyl ethers, a- and §-, para- 
nitro-, 1476, 1477. 
B-paranitro-, 1035. 
Benzaldoximeorthocarboxylic 
ide, 1369. 
Benzaldoximes, action of phenylcarb- 
amide on, 193. 
——action of phenylhydrazine on, 
1361. 
configuration of, 439. 
— constitution of, 1354. 
isomeric paranitro-, 1476. 
Benzaldoximesulphonic acid, 
salt of, 720. 
Benzalhydrazineacetic acid, 56. 
Benzamide, metanitroparamido-, 305. 
nitramido-, 916. 
orthamido-, formyl and oxalyl de- 
rivatives of, 908. 
orthobromo-, 296. 
—— parabromometanitro-, 305. 
salicylate, 61. 
sodium derivatives of, 58. 
Benzamidine, action of aldehydes on, 60. 
action of, on the ethereal salts of 
aromatic orthohydroxy acids, 60. 
salicylate, 60. 
Benzamidocarvacrol, amido-, 48. 
Benzamidopyruvic acid, 923. 
Benzamidothymol, amido-, 46. 
Benzanilide, metabromo-, 1237. 
parabromometanitro-, 305. 
Benzaniline sulphite, 716. ; 
Benzene, action of camphoric anhydride 
on, 324. 
action of chlorine on, in presence 
of sulphuric acid, 1196. . 
— and its derivatives, physiological 
action of, 1279. 


meta- 


anhydr- 


sodium 
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Benzene and its halogen derivatives, 
molecular volumes of the saturated 
vapours of, TRANS., 125. 

constitution of, 44, 632, 634, 897. 

a- and §-dibromodinitro-, 45. 

—— dinitrochloro-, 1031. 

effect of temperature on the re- 
fraction and dispersion of, TRANS., 291. 

fluoro-, refraction and dispersion 
of, 774, 

halogen derivatives of, 
logical action of, 1279. 

hexachloride, a- and f-modifica- 
tions of, TRANs., 165. 

—— hexachlorides, 1196. 

— homologues of, physiological action 
of, 1280. 

—— iodation of, 1197. 

—— iodopentachloro-, 1197. 

—— metachloronitro-, sulphonation of, 
1489. 

molecular refraction and disper- 
sion of, TRANS., 295. 

orthodibromo-, derivatives of, 44. 

parachloronitro-, sulphonation of, 
1488. 

—— purity of, 684. 

relation between the spectrometri- 
cal constants and chemical constitu- 
tion of, 630. 

specific volume of, TRANs., 44. 

structural formule of, 1343. 

symmetrical trisubstitution deriva- 
tives of, 1030. 

tribromodinitro-, action of sodium 
alkyloxides and phenoxides on, 1024. 

— tribromotrinitro-, action of sodium 
alkyloxides and phenoxides on, 1024. 

—— unsymmetrical trinitro-, 429. 

Benzeneuzo-a-dimethylnaphthylamine, 
470. 

Benzeneazo-a-ethylnaphthylamine, 470. 

Benzeneazomalonic acid, 922. 

Benzeneazo-8-naphthylamine, action of 
aldehydes on, TRANs., 380. 

action of nitric acid on, TRANS., 379. 

—— orthonitro-, Trans., 373. 

Benzeneazo-8-naphthylamines, _nitro-, 
acetyl derivatives of, Trans., 375. 

—— formation of pseudazimides 
from, TRANS., 378. 

Benzeneazo-ar.-octohydro-8-naphtha- 
quinaldine, 1”-, 1513. 

Benzeneazo-ar.-octohydro-8-naphtha- 
quinaldine, 2’-, 1513. 

Benzeneazo-ar.-octohydro-8-naphtha- 
quinoline, 1’-, 1512. 

Benzeneazoline-ar.-octohydro-a-naph- 
thaquinoline, 1261. 

Benzeneazo-ortho-xylidine, 1205. 

Benzeneazoparacresol, orthonitro-, 1210. 

Benzeneazopheny] phosphate, 301. 


physio- 
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Benzeneazophenylisoxalone, 468. 
Benzeneazoquinoline, a-, 1509. 
Benzeneazotetrahydro-a-naphthaquinol- 
ine, 1259. 
Benzeneazotetrahydro-8-naphthaquinol- 
ine, 1’’-, 1510. 
Benzeneazotriphenylpyrazole, 319. 
Benzenediazobenzylanilide, dry decom- 
position of, 555. 
Benzenediazodimethylamide, 
tion of, 556. 
Benzenediazopiperidide, dry decomposi- 
tion of, 555. 
Benzenedisulphothiosulphonic anhydr- 
ide, 925. 
Benzenehydrazoquinoline, a-, 1509. 
Benzeneindulines, 1046. 
Benzene-nucleus, substitution of the 
anilido-group for halogen atoms in 
the, 304. 
Benzenes, chloro-, thermochemistry of, 
1311 
nitro-, 
1280, 1281. 
Benzenesulphinic acid, 203. 
acids, hydrolysis of ethereal salts 
of, 1229. 
Benzenesulphonates of aromatic radicles, 
568, 569. 
Benzenesulphone-A-alanine, 1459. 
Benzenesulphonic acid, action of iodine 
on the calcium salt of, 1226. 
— chloramido-, 1488. 
chloronitro-, 1488. 
chloride, condensation products of 
amido-acids with, 202. 
—— iodide, 719. 
thioanhydride, 926. 
Benzenethiosulphonic 
25. 
Benzenoid acid chlorides, action of alum- 
inium chloride on, Proc., 1891, 70. 
derivatives, nitration of, Proc., 
1891, 89. 
Benzenylallylthiouramidoxime, 561. 
Benzenylamidine benzenyldioxytetrazo- 
tate, 1040. 
thiosulphate, 559. 
Benzenylamidosulphine benzenylsulph- 
imedithiocarbamate, 559. 
Benzenylamidoxime, action of carbon 
bisulphide on, 559. 
oxalate, 538. 
Benzenylamidoximeoxalic acid, 538. 
Benzenylazosulphimecarbanilide, 
560. 
Benzenylazosulphimecarbobisulphide, 
559. 
Benzenylazosulphimecarbohydrosulph- 
ide, 559. 
Benzenylazosulphimecarbonitrosoanil- 
ide, 561. 


prepara- 


physiological action of. 


thioanhydride, 


558, 
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Benzenylazosulphimecarboparabrom- 
anilide, 561. 
Benzenylazosulphimecarbothioethy] 
ether, 560. 
Benzenylazoximecarboparatoluidide, 
561. 
Benzenyldioxytetrazotic acid and its de- 
rivatives, 1040. 
metanitro-, 1040. 
reduction of, 1041. 
Benzenylnaphthylenediamine, aB-, 1239. 
Benzenyloxytetrazotic acid, 1042. 
Benzenylparatolylthiouramidoxime, 
558, 561. ; 
Benzenylphenylenediamine, 1378. 
Benzenyltetrazotic acid, 1042. 
Benzhydroxamic acid, constitution of, 
697. 
Benzhydrylamine, homologues of, 1479. 
Benzidine, oxidation of, in the animal 
organism, 1529. 
synthesis of a diamidocarbazole 
from, 227. 
Benzidine-colouring matters, 1231. 
Benzidinedisulphonic acid, derivatives 
of, 929. 
Benzidinemetasulphonic acid, deriva- 
tives of, 313. 
metadiamido-, 313. 
metadinitro-, 313. 
Benzidylphthalaldehydic acid, 1370. 
Benzile, action of carbamide and thio- 
carbamide on, 725, 726. 
—— and phenylorthophenylenediamine, 
base from, 1109. 
condensation of, with orthamido- 
diphenylamine, 945. 
Benzileamidobenzamidothymol, 1363. 
Benziledioxime, action of phosphoric 
sulphide on, 1238. 
Benziledioximes, configuration of, 440. 
Benziledisulphonie acid, 721. 
Benzilemonoxime, B-, action of nascent 
hydrogen on, 726. 
Benzileoxime methyl ether, a-, 317. 
¥-, 317. 
Benziloximes, ethers of, 317. 
Benzodichlorhydrin, 708. 
Benzoic acid, hydrogenation of, 1053, 
1481. 


metaparadiamido-, 303. 
nitramido-, 916. 
parabromometanitro-, deriva- 
tives of, 305. 
parabromorthamido-, 565. 
paranitrorthochloro-, 704. 
—— acids, bromonitro-, 564. 
anhydride, new mode of formation 
of, 565. 
chioride, orthobromo-, 295. 
—— fluoride, 200. 
—— nitride, 56. 
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Benzoicsulphinide, derivatives of, 1226. 
parafiuoro-, chloro-, bromo-, and 
iodo-, 1227. 
Benzoin, action of carbamide and thio- 
carbamide on, 725. 
Benzonitrile, action of, on organic acids, 


metabromo-, 296. 
orthobromo-, 295. 
orthobromometanitro-, 296. 
~— parabromo-, 296. 
parabromometanitro-, 296. 
Benzonitriles, bromo-, 295. 
bromonitro-, 565. 
Benzophenone, action 
hydrate on, 1358. 
benzyl ether, parachloro-, 314. 
chloro-, oximes of, 445. 
iodo-, paradiiodo- and _paradi- 
bromo-, 1236. 
metabromo-, and its oximes, 1236. 
—— metadibromo-, 315. 
—— parabromo-, oximes of, 1235. 
symmetrical paradichloro- and its 
oximes, 1237. 
Benzophenoneoxime, action of nitric 
peroxide on, 315. 
action of phosphoric sulphide on 
1238. 
amido-, 1378. 
metadibromo-, 315. 
Benzophenoneoximes, parachloro-, 314. 
Benzophenones, halogenated oximes of, 
314, 1236. 
Benzophenonesulphone, 1059. 
Benzophenyldihydroketometadiazine, 
944. 
Benzopinacoline, 8-, constitution of, 456. 
Benzotoluidine sulphite, 717. 
Benzoylacetaldehyde, action of hydr- 
oxylamine on, 451. 
Benzoylacetaldoxime, 451. 
Benzoylacetic acid and its derivatives, 
TRANS., 996. 
Benzoylacetone methylimide, 1091. 
Benzoylamidobenzamidothymol, 47. 
Benzoylamidochrysene, 730. 
Benzoylamyleneketoamine, 1005. 
Benzoylamylenenitrolamine, 1005. 
Benzoylazimide, 56. 
Benzoylbenzalhydrazine, 56. 
Benzoylbenzenehydrazo-a-naphthol, 
1211. 
Benzoylbenzenehydrazoparacresol, 1209. 
Benzoylbenzoic acid, anthraquinone 
from, TrAns., 1012. 
Benzoylcarbazole, 220, 570. 
Benzoylchloralimide, 1003. 
Benzoyleyanocamphor, 1499. 
Benzoylformoxime, acetate, 1043, 
configuration of, 1043. 
Benzoylhydrazine, 56. 


of hydrazine 
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Benzoylhydroxyhydrazobenzene, 1210. 
Benzoylimidopropionylethyl cyanide, 
888 


Benzoylisatin, 723. 
Benzoylisatinic acid, 722. 
Benzoylisobenzaldazine, 1356. 
Benzoylmetabromanilide, 1237. 
Benzoylmethyltaurine, 701. 
Benzoylorthonitrobenzylaniline, reduc- 
tion of, 726. 
Benzoylosotriazole, 1118. 
Benzoylparachloranilide, 
1237. 
Benzoylphenoxyethylamine, 552. 
Benzoylphenylazomethylene, 1357. 
Benzoylphenylhydrazimethylene, 1356. 
oan Proc., 1891, 


parachloro-, 


nenzoslpropsl alcohol, Trans., 886. 
oxime of, TRANs., 888. 
Benneplpeondetecpeine, 1265. 
Benzoylquinol, 900. 


Benzoyltrimethylene, reduction of, 
Trans., 885. 
Benzoyltrimethylenecarboxylic acid, 


oxime of, TRANsS., 883. 

reduction of, T'RANs., 884. 

Benzoyltriphenylpropiomethylamide, 
TrRans., 147. 

—— distillation of, TRAns., 148. 

Benzyl alcohol, paramido-, and its deri- 
vatives, 695. 

bromide, nitrochloro-, 704. 

— chloride, action of bromine on, 44, 
1020. 

—— cyanide, paranitro-, condensation 
products of, 208. 

dinitrosylparanitro-, 1035. 

Benzylacetophenone, TRANs., 1007. 

oxime of, TRANs., 1008. 

reduction of, TRANs., 1008. 

Benzylamine, action of bromine on, 
189. 

action of, on glycol chlorhydrin, 

1351. 

action of sulphur on, 189. 

compounds of, with mercuric 
chloride, 1030. 

Benzylammonium thiocyanate, TRANs., 
553. 

Benzylaniline, action of sulphur on, 
189. 

—— molecular refraction and disper- 
sion of, TRANS., 296. 

—— paranitroso-, 1205. 

Benzyleamphor, 1498. 

Benzylcinnamic acid, 76. 

Benzyleyanocamphor, 1499. 

orthonitro-, 1499. 


Benzyldimethylsuccinic acid, 829. 
Benzyldiphenylearbamide, orthonitro-, 
944. 


Benzylideneacetone, 
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Benzyleneimides, formation of, 88. 

Benzylethylacetic acid, preparation of, 
914. 

Benzylethylphenylthiocarbamide, 
TrAns., 564. 

Benzylformyleamphor, 574. 

Benzylhomopiperidinic acid, a-, 467. 

Benzylhydroxylamine and its deriva- 
tives, 1033. 

B-nitroso-, 1034. 

—— nitroso-8-paranitro-, 1035. 

tartrate, B-, 1033. 


orthonitrometa- 
chloro-, 1099. 


| Benzylideneaniline, 50. 


Benzylidenebiuret, 702. 
Benzylidenefenchylamine, 1087. 
Benzylidenequinaldine, metamido-, 330. 
metanitro-, 330. 
preparation of, 1096. 
Benzylidenesulphonaphthionate, sodium 
salt of, 721. 
Benzylidenethiobiuret, chloro-, 703. 
Benzylisobenzaldoxime, nitro-, isomeric 
forms of, 1034. 
Benzylisoparanitrobenzaldoxime, para- 
nitro-, 1034. 
Benzylmetatoluidine, 
1206. 
Benzylmetatolylthiocarbamide, TRrans., 
556. 
Benzylmetaxylylthiocarbamide, Trans., 
557. 
Benzylmethylaniline, 
1206. 
Benzylmethylphenylthiocarbamide, 
TRANS., 562. 
Benzylmorpholine, 1351. 
Benzyl-a-naphthylthiocarbamide, 
TRANS., 558. 
Benzyl-8-naphthylthiocarbamide, 
TRANs., 559. 
Benzylorthomethylparafenchylamine, 
1206. 
Benzylorthotoluidine, 
1206. 
Benzylorthotolylthiocarbamide, TRANS., 
555. 
Benzylparanitrobenzaldoxime, 1035. 
Benzy]-8-paranitrobenzylhydroxyl- 
amine, 1034. 
Benzylparaphenylenediamine, 1205. 
Benzylparatolylthiocarbamide, TRANS., 
557. 
Benzylphenylbenzylthiocarbamide, 
TRANS., 567. 
Benzylpimelic acid, attempt to prepare, 
TRANs., 847. 
Benzylpiperidine, 8-, 1247. 
and its derivatives, 88. 
Benzylpiperidone, 8-, 467, 1247. 
nitroso-f-, 4 


paranitroso-, 


paranitroso-, 


paranitroso-, 
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Benzylpiperidylthiocarbamide, Trans., 
568. 


Benzylpropylene-)-thiocarbamide, 
Trans., 560. 
Benzylpropylnitramine, 168. 
Benzylpyridine and its derivatives, 90. 
Benzyltetrahydroquinoline, derivatives 
of, 89. 
Benzylthiocarbamide, 1474, TRANS.,552. 
Benzylthiocarbimide, 1214. 
preparation of, TRANs., 407, 552. 
Berberine, 332. 
reaction for, 1561. 
Beryllium, atomic weight of 7881. 
carbonates, 151. 
hydride, 1155. 
—— minerals from Colorado, 530. 
oxide, reduction of, with magne- 
sium, 1155. 
phosphates, 151. 
Betaine in seeds, 490. 
Betaines of pyridine bases, 941. 
Bidiethylazimethylene, 1355. 
Bidimethylazimethylene, 1355. 
Bidiphenylazimethylene, 1359. 
Biguanide, 1180. 
Bile, absorption of fats in the absence 
of, 593. 
action of, on pancreatic digestion, 
96. 
constituents, detection of, in urine, 
135. 
electrolysis and putrefaction of, 
591. 
human, 598. 
influence of alkalis on the secretion 
and composition of, 950. 
influence of, on emulsification, 
—— influence of, on the fat-splitting 
properties of pancreatic juice, 948. 
oxyhemoglobin in, 599. 
transformation of hemoglobin in, 
482. 
Bimethylethylazimethylene, 1355. 
Bimethylhexylazimethylene, 1355. 
Bimethylphenylazimethylene, 1355. 
Bimethylpropylazimethylene, 1355. 
Biogenesis of hydrogen sulphide, 102. 
Biophen, 551. 
Biotite from Gailbach, 1437. 
—— from Miask, 531. 
Birch-wood tar, phenol of, 432. 
Bismuth, action of nitrosyl chloride on, 
TRans., 662. 
atomic weight of, 271, 525, 1324. 
bromide, 1161. 
—— commercial, composition of, 1324. 
conditions of action of nitric acid, 
525. 
effect of various metals on the 
freezing point of, Proc., 1890, 159. 
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Bismuth, electrical resistance of, 515. 
electrolytic estimation of, as amal- 
gam, 1553. 

—— influence of temperature and state 
of aggregation on the behaviour of, in 
the magnetic field, 779. 

metallurgy of, 1161. 
—— minerals from Gladhammar, 20. 
oxyiodide, 19. 
—— salicylate, preparation of, 1366. 
thermal dilatation of liquid, near 
its melting point, 518. 

Bismuthinite, seleniferous, 1328. 

Bismuth-silver-zine alloys, 1158. 

Bismuth-tin-zine alloys, 1158. 

Bismuth-zine alloys, 1158. 

Bisparatolylmethylpyrazolone, TRANs., 
341. 

Bisphenylmethylpyrazolone, TRAns., 
339 


Black ash, estimation of total soda, avail- 
able soda, and free total lime in, 497. 

Bleaching of cotton by hydrogen per- 
oxide, 1447. 

Bleaching-powder, technical valuation 
of, 615. 

titration of, with hydrogen per- 
oxide, 246. 
Bloedite from Hall, in Tyrol, 648. 
—— from Tarapaca, 1436. 
Blood, action of leech extract on, 482. 
alkalimetry of the, 1398. 
alkalinity of the, after large doses 
of sodium sulphate, 347. 

and salt solution, transfusion of 
mixtures of, 347. 

arterial and venous, amount of dry 
residue and fat in, 347. 

chemical theory of the coagulation 
of, 596. 

corpuscles, action of various or- 
ganic compounds on, 602. 

destruction of sugar in, 596. 

detection of carbonic oxide in, 496, 
1522. 

effect of medicines, especially of 
valerian extract, on the destruction of 
sugar in, 754. 

effect of peptone on the clotting of, 
481. 

estimation of inorganic salts in 
small quantities of, 619. 

estimation of sugar in, 248, 504, 
1399. 

estimation of the alkalinity of, 
348. 

-— estimation of the oxygen in, 845. 
glycolysis in the, 1528. 

—— human, influence of acids and 

alkalis on the alkalinity of, 1528. 

— in a case of melanotic sarcoma, 

484. 
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Blood in chyluria, 1124. 
in leucocythemia, 1124. 
—— increase in the hemoglobin in, at 
great altitudes, 754. 
—— isolation of the glycolytic ferment 
of, 755. 
new method of estimating the 
specific gravity of, 1123. 
of animals at great altitudes, oxy- 
gen in the, 753. 
—— of vertebrates, relative alkalinity 
of, 348. 
—— pressure, action of paraffinic nitrites 
on, 1270. 
relation of dextrose to the proteids 
of the, 350. 
——- specific gravity of, 1527. 
specific gravity of, in disease, 761. 
specific quantities of oxygen in, 
344. 
—— vessels, action of nicotine on, 96. 
Boiling point under any pressure, calcu- 
lation of, 1406. 
points, determination of, with small 
amounts of substances, 873, 1146. 
determination of, with the 
platinum thermometer, 251. 
molecular volumes and chemi- 
cal characters of liquids, relations 
between, 379. 
high temperature, pressure 
variations of, 9. 
Boletus luridus, fat of, 1285. 
Bonds, double, theory of, 1320. 
Bone-meal, amount of fat in, 106. 
—— composition of, 105. 
Bones, influence of acid mineral salts on 
the composition of, 848, 1525. 
—— of aged rabbits, 1275. 
of normal and rachitie children, 
inorganic constituents of, 847. 
Borate, new, from Stassfurt, 528. 
Borax, action of, in photographic de- 
velopers, 139. 
Boric acid, detection and estimation of, 
in milk and cream, 619. 
estimation of small quantities 
of, 1551. 
soluiions, electrical conduc- 
tivity of, in presence of dulcitol, 251. 
—- anhydride, action of organic halo- 
gen compounds on, 281. 
Boron bromide, action of hydriodic acid 
on, 980. 
bromiodides, 980. 
—— electrolysis of fused compounds of, 
1321. 
—— hydride, 979. 
—— nitride, action of alcohols on, 1093. 
—— phosphide, 1418. 
—— selenite, 981. 
sulphide, 981. 
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Boron, triiodide, 979. 

Boyle’s law, applied to salts in solution, 
Trans., 351. 

Brain, influence of sodium chloride on 
the chemical composition of the, 
1274. 

Brandy, analysis of, 503. 

Brassidic acid, heats of combustion and 
formation of, 11. 

Bread, estimation of alumina in, 114. 

fermentation, 1532. 

Breunerite, from Hall, in Tyrol, 648. 

Brewer’s pitch, estimation examination 
of, 512. 

Brine-spring at Lautenthal, 652. 

Bromanil, 1028. 

Bromanilie acid, 1028. 

Bromie and hydriodie acids, influence of 
mineral acids on the velocity of the 
reaction between, 144. 

Bromides, chlorides, and iodides, detec- 
tion of, 495. 

detection of chlorine and chlorides 
in presence of, 1288. 

Bromine, chlorine, and iodine, detection 

of, in presence of one another, 361. 
direct estimation of, in mixtures 
of alkali bromides and iodides, 361. 

Bromoform, molecular refraction and 
dispersion of, TRANs., 295. 

Brookite from Beura, Ossola, 527. 

Brucine, distillation of, with lime and 
with potash, 87. 

reaction for, 1562. 

Burette-float for opaque liquids, 1288. 

Butallylcarbindimethylamine, 1506. 

Butallylmethylearbinamine, 1507. 

Butallylmethylcarbindimethylamine, 
1507. 

Butallylmethylcarbintrimethyl- 
ammonium salts, 1507. 

Butane, tertiary nitro-, 653. 

Butenylanisoils, para-, molecular re- 
fraction and dispersion of, TRANs., 
295. 

Butenylbenzene, 8-, molecular refrac- 
tion and dispersion of, TRANs., 295. 

Butoxybenzaldehyde, ortho-, 1051. 

Butter, analysis of, 506, 869. 
and margarin, discrimination of, 

130. 
—— cocoa-, iodine number for, 869. 
detection of margarin in, 1300. 
estimation of soluble and insoluble 
fatty acids in, 868. 

estimation of water in, 1300. 

“ oily,” 603. 

examination of, 1300. 

new method of testing the purity 
of, 868. 

rancid, amount of volatile fatty 
acids in, 130. 
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Butter-fat, 757. 
—— composition of, 507, 508. 
optical analysis of, 1401. 
Butter-fats, composition of, 849. 
Butters, optical analysis of, 130. 
Buty] nitrate, normal primary, 163. 
secondary, 164. 
sulphides, occurrence of, in Ohio 
petroleum, 1173. 
Butylamine, tertiary, 654. 
Butylamines, normal, 662. 
Butylbenzene, parabromo-, 899. 
parabromo-a8-dibromo-, 899. 
Butylcarbinol, tertiary, attempt to pre- 
pare, 1172. 
Butylethylbenzene, tertiary, 1466. 
Butylmetaxylene, tertiary, 1465. 
Butyltoluene, tertiary, amido- and 
nitro-derivatives of, 1464, 1465. 
and its derivatives, 1464. 
Butyric acid, oximido-, salts of, 740. 
fermentation, actiun of mine- 
ral acids on, 488. 
Butyroin, 891. 
Butyrolactone-y-carboxylic acid, 431. 
Butyryl-a-naphthol, 448. 
Bye-laws, alteration in, TRaNs., 451. 


C. 


Cacte, simultaneous evolution of oxygen 
and carbonic anhydride by, 856. 
Cadmium, action of ethyl iodide on, 
682. 
action of nitrosyl chloride on, 
TRANS., 657. 
alkyl compounds of, 682. 
and copper, separation of, 1138. 
atomic weight of, 390, 399. 
—— dimethyl, 682. 
—— dipropyl, 683. 

—— effect of various metals on the 
freezing point of, Proc., 1890, 159. 
—— electrolytic estimation of, as amal- 

gam, 1553. 
electrolytic separation of, from 
manganese, 1140. 
estimation of, as sulphide, 112. 
estimation of, in the products of 
zine manufacture and in calamine, 
112. 
gold and tin, freezing point of 
triple alloys of, TRANS., 936. 
methoxide, 682. 
selenites, 262. 
spectrum of, 1, 965. 
Cesium, spectrum of, 137. 
Caffeidine and its salts, 331. 
Caffeine, estimation of, 1, 403. 
estimation of, in tea, 372. 
—— reaction for, 1562. 


INDEX OF 
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Calamine containing lead, estimation of 
zine carbonate and silicate in, 863. 
— estimation of cadmium in, 112. 
Calcium, barium, and strontium, separa- 
tion of, 111. 
carbonate, action of metallic salts 
on, 995. 
chloride, densities of solutions of, 
Proc., 1891, 105. 
freezing points of solutions 
of, Proc., 1891, 105. 
heat of dissolution of, Proc., 
1891, 105. 
—— fluoride, crystalline, preparation of, 
1155. 
glycerate (active), crystalline form 
of, TRANs., 233. 
fermentation of, by the 
Bacillus ethaceticus, TRANs., 81. 
hydride, 1156. 
a-naphthylglycocine, 39. 
—— orthotolylglycocine, 39. 
oxalate in plants, 857. 
—— phosphate, mono-, action of ace- 
tates on, 1422, 


action of di- and tri- 
calcium phosphates on, 880. 
preparation of crystal- 
line, 1421. 
salts, magnetic rotation of, Proc., 
1890, 142. 
molecular refraction and 
dispersion of, in solution, TRayNs., 
595. 
separation of barium from, 45C0, 
1552. 
silicozirconate, 1432. 

— sulphate, influence of, on nitrifica- 

tion of, 1543. 
zirconate, 1432. 

Calorimetric bomb, use of, in determin- 
ing the heat of combustion of coal, 
520. 

data, 967. 
Camphene, 1082. 
action of phosphoric chloride on, 
TRANS., 652. 
oxidation of, TRANS., 649. 

—— preparation of, TRANS., 648. 

Camphenes, olefinic, 540. 

Camphene-series, thermochemistry of, 
1313. 

Camphoic acid, TRANs., 649. 

Camphols, influence of solvents on the 
rotatory powers of, 575. 

Camphopyric acid, Trans., 650. 

anhydride, Trans., 650. 

Camphor, action of ethyl formate on, 

574. 

and its derivatives, molecular re- 
fraction and dispersion of, in solution, 
Trans., 591, 
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Camphor, estimation of, 131. 

—— hygroscopic behaviour of, 1497. 

—— phenolic acid from, 324. 

sulphonic derivatives of, TRANs., 

966. 

Camphorie anhydride, action of, on 
benzene, 324. 

Camphorquinone, hydrazone of, 575. 

Camphors, bromo-, preparation 
TRANS., 968. 

— chloro-, preparation of, TRANs., 
976. 

— compounds of, with aldehydes, 
1498. 

— general account of the, 1078. 

Camphor-series, new compounds 
1086. 

Camphorsulphonic acid, a-bromo-, and 
its salts, TRANS., 971. 

B-bromo-, salts of, TRANs., 


of, 


of, 


975. 
a-chloro-, salts of, TRANS., 
977. 
— — f-chloro-, derivatives 
TRANS., 978. 
chloride, a-bromo-, TRANS., 974. 
a-chloro-, TRANS., 978. 
Camphosulphophenols, pyrogenic con- 
version of, into ordinary phenols, 
1088. 
Cancer, analyses of healthy and altered 
tissues in cases of, 851. 
Cantharic acid, preparation of, 1243. 
Cantharidinallylimide, 1243. 
Cantharidinamylimide, 1243. 
Cantharidinimide, 1243. 
Cantharidinmethylimide, 1243. 
Cantharidin-a-naphthylimide, 1243. 
Cantharidinphenylimide, 1243. 
Capillarity and electrical conductivity, 
analogy between, 1408. 
effect of concentration on, 1408. 
in homologous series, 1409. 
. Capillary constants of organic substances 
in aqueous solution, 1408. 
Capronylcapramidoxime, 538. 
Caprylene, complete chlorination of, 811. 
Carbamide, estimation of, 759. 
formation of, by the decomposition 
of arginine, 1521. 
—— formation of, from albumin, 95. 
—— methylene derivatives, 1339. 
—— preparation of, 160. 
— thio-, constitution of, 548. 
Carbamidoethylphthalimide, -seleno-, 
1216. 
Carbamidometaphenylearboxylic acid, 
304 


of, 


Carbamidopropylphthalimide, y-seleno-, 
1216. 


Carbamidothionaphthol 
1049. 
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Carbamidothionaphthol methyl thio- 
ether, 1049. 
thio-, 1048. 


Carbamidothiophenol, thio-, 1048, 


| Carbaminesulphinide, 1064. 


Carbanilamidothiophenol, 1049. 

Carbanilido-a-paranitrobenzaldoxime, 
1476. 

Carbanilido-8-paranitrobenzaldoxime, 
1476. 

Carbanilidophenylhydroxycarbamide, 
1222. 

Carbazole, 570. 

diamido-, synthesis of, from benz- 
idine, 227. 
—— nitro-, 570. 
oxidation of, in the organism, 
1529. 
synthesis of, 571. 

Carbazole-derivatives, synthesis of, 834. 

Carbimidoacetic acid, thio-, 179. 

Carbimidoamidobenzoyl, properties of, 
910. 

Carbimidoethylphthalimide, thio-, 1216. 

Carbinols, peramido-, 695. 

Carbocinnamyldithiocarbamic acid, or- 
tho-, 199. 

Carbodiimides, aromatic, action of ortho- 
diazines on, 1468. 

Carbohemoglobins, f-, y-, and 6-, 343. 

Carbohydrates, formation and migration 
of, in leaves, 763. 

— in the urine, 1392. 

—— influence of, on proteid metabolism, 
846. 

Carbolie acid, red, colouring matter of, 
1198. 

—— disinfecting powders, analysis of, 
124. 

Carbon bisulphide, effect of temperature 
on the refraction and dispersion of, 
TRANS., 291. 

—— —— purification of, 1417. 

dichloride, molecular refraction 
and dispersion of, TRAaNs., 295. 
hydroxide, 266. 

—— new form of, 265. 

— of spiegeleisen, 646. 

—— tetrachloride, molecular refraction 
and dispersion of, TRANs., 295. 

— specific volume of, TRANS., 
43, 45. 

a thermochemistry of, 1311. 

—— —— vapour pressures and mole- 
cular volumes of, TRANs., 911. 

tetriodide, 1420. 

Carbon-atoms, mechanical determination 
of the arrangement of, in organic 
compounds, 1441. 

singly bound, the relative 
motion of, 533. 
Carbon-chains, closed, formation of, 655. 
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Carbon-chains, closed, synthetical for- 
mation of, TRANs., 853. 
Carbon-compounds, liquid, relation be- 
tween viscosity and chemical constitu- 
tion, 380. 
Carbonic anhydride, action of magne- 
sium on, 801. 
and air, compressibility of 
mixtures of, 253. 
and oxygen, simultaneous 
evolution of, by Cacte, 856. 
—— dissociation of, 143. 
estimation of, 129]. 
free and combined, estima- 
tion of, in mineral waters, 862. 
in air, estimation of, 1290. 
—— influence of temperature on 
the production of, by germinating 
barley, TRANS., 664. 
liquid, use of, for the rapid 
filtration and sterilisation of organic 
liquids, 854. 
solid, electrical phenomena 
developed in the formation of, 777. 
Carbonic oxide, absorption of, by earth, 
16. 
—- — action of heat on, 801. 
—— —action of magnesium on, 
801. 
—— —— compounds of, 
Trans., 1090. 
detection of, in blood, 496, 


with iron, 


1522. 
reaction for, 801. 
volatile compound of iron 
with, Trans., 604. 
Carbonyl bromoplatinite, 1164, Trans. 
603. 
—— chloroplatinite, 1162. 
hydrochloride, 1162. 
-~— chloroplatinites, TRANs., 598. 
—— iodoplatinite, 1164. 
—— oxyplatinite, 1165. 
thioplatinite, 1165. 
Carbonylorthamidophenol, 52, 53, 
nitro-, 52. 
Carborthamidophenol chloride, 54. 
phenyl ether, 54. 
Carbostyril, anabromo-, 1248, 
metabromo-, 1248. 
parabromo-, 1248. 
Carboxybenzylphthalamic acid, meta-, 
1345. 


Carboxyglutaric acid, 547. 

Carboryhemoglobin, conversion of, into 
methswmoglob:n, 1522. 

Carburation of iron by the diamond, 
807. 

Carica papaya, alkaloid from, 334. 

Carpaine, the alkaloic of Carica papaya, 
334 

Carvacrol benzoate, nitramido-, 47. 
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Carvacrol, diamido-, 47. 
—— dinitro-, 47. 
derivatives, constitution of, 47, 
188. 
Casein, action of calcium salts on, 340. 
action of pancreatic and rennet 
extracts on, 1272. 
estimation of, in milk, 1404. 
soluble, preparation of, 339. 
Caseinogen, 339, 951. 
preparation of, 341. 
Cassia, oil of, formation of an asphalt- 
like substance from, 732. 
testing, 504. 
Castanite from Chili, 405. 
Castor oil, oxidation of, with nitric acid, 
812. 
Cataputia minoris, crystalline con- 
stituents of the seeds of, 238. 
Catecholearboxylic acid, 1366. 
Catecholdicarboxylic acid, 1367. 
Cats, action of morphine on, 486. 
Cedrene, molecular refraction and dis- 
persion of, TRANS., 295. 
Celestine containing free sulphur, 272. 
Cell membranes, vegetable, chemical 
composition of, 238. 
Cells, plant, chemical composition of 
the membrane of, 1178. 
selenium, 777. 
Cells. See also under Battery, Galvanic 
cell. 
Celluloids, analysis of, 866. 


| Cellulose dinitrate, 542. 


hydroxypyruvic acid, a product of 
the decomposition of, 542. 
—— preparation of, 814. 
reserve, mode of solution during 
germination, 356. 
nature of, 356. 
solvent for, 890. 

Celluloses from plant cell membrane, 
1178. 

Cement, natural, from Cairo, 26. 

Cerberin from Cerbera odollam, 337. 

Cereals, levosin, a carbohydrate from, 
661, 

Cerebral hyperthermia, increased output 
of nitrogen in, 600. 

Cerium chloride, molecular refraction 
and dispersion of, in solution, TRANs., 
595. 

—- dioxide, action of magnesium on, 
802. 

—— hydride, 802. 

Cerium-group, earths of, 984. 

Cerotic acid, preparation of, 288. 

Cetyl alcohol, oxidation of, 535. 

iodide, complete chlorination of, 
811. 

Chains, closed, the hydrogenation of, 

376, 1146. 
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“Champignon du muguet,” alcoholic 
fermentation and conversion of alcohol 
into aldehyde by, 854. 

Cheese, sheep’s milk, chemistry of, 951. 

Chelerythrine, 844. 

Chelidonie acid, synthesis of, 425, 1334. 

Chelidonium majus, alkaloids of, 229. 

alkaloids of the roots of, 843. 

Chemical action, effect of magnetism on, 
1145. 

and electrical energy, relation be- 
tween, in galvanic cells, 513. 

change, conditions of, between 
nitric acid and certain metals, 525. 

—— characters, boiling points, and mole- 
cular volumes of liquids, relations 
between, 379. 

constitution and physiological 
action, 1279. 

of liquid carbon compounds, 
relation between viscosity and, 380. 
of liquids and their critical 
data, relation between, 380. 
processes, influence of mass on, 
257. 

Chemistry and physics, energy content 
in, 1414. 

Cherries, ripening of, 1539. 

Cherry juice, fermentation of, 1539. 

Children, rachitic and normal, constitu- 
ents of bones and other organs of, 
847. 

Chloral borneolates, 575. 

hydrate, effect of, on hepatic 
glycogen, 1527. 

—— isoborneolates, 575. 

—— soda reaction, dead space in the, 
975. . 

Chloraldoxime, 1181. 

Chloralimido-compounds, 1003. 

Chloraloxalenediamidoxime, 698, 

Chloralphenylacetamide, 59. 

Chloranil, 1027. ' 

—— action of phosphorus chlorides on, 
1028. 

Chioranilic acid, 1027. 

Chlorates, iodometric estimation of, 618. 

poisoning by, 853. 

Chlorhydrins, organic salts of, 707. 

—— rate of decomposition and stereo- 
chemistry of, 796. 

Chloric acid, molecular refraction and 
dispersion of, in “solution, TRANs., 
593. 

Chlorides, bromides, and iodides, detec- 
tion of, 495. 

— combination of ammonia with, 
643. 

—— detection of, in presence of brom- 
ides and iodides, 1288. 

—— volumetric estimation of, in urine, 
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Chlorimetry, potassium bromide as in- 
dicator in, 615. 
Chlorine, and the silent discharge, 877. 
—— bromine, and iodine, detection of, 
in presence of one another, 361. 
detection of, in presence of brome 
ides and iodides, 1288. 
function of, in acid chlorides, as 
exemplified by sulphuryl chloride, 
Proc., 1891, 60. 
—— liquid, properties of, 14, 
preparation of, 14. 
—— water, detection of hypochlorous 
acid in, 242. 
influence of hydrochloric acid 
on the decomposition of, by light, 
TraAns., 539. 
Chlorite, composition of, 530. 
from Vielsalm, Belgium, 528. 
Chloritoid from Champion, Michigan, 
1439. 
Chloroform, molecular refraction and 
dispersion of, TRANs., 295. 
thermochemistry of, 1311. 
Chloroplatinic acid, 1325. 
Chlorophyll, blue and yellow, separation 
of, Trans., 109. 
— — spectra of, TRANS., 
106. 
—— spectra, comparison of, TRANS., 
1 


Cholesterol, 298. 
—— in melon seeds, 357. 
Cholesterol-fats in man, detection of, 


97. 
Cholesteryl benzoate, 299. 
—— benzyl ether, 299. 
bromobenzoate, 299. 
propionate, 299. 
dibromide, 299. 
phthalate, 299. 
Choline from the areca nut, 94. 
in seeds, 490. 
Chunemorpha macrophylla, 
from, 337. 
Chromates, manufacture of, 1430. 
titration of, 115. 
Chrome-diopside from Cornwall, 276. 
Chroniic acid, action of barium hydroxide 
and oxygen on, 1431. 
— salts, action of heat on solutions 
of, 1430. 
Chromite, decomposition of, by the 
electric current, 1294, 1398. 
estimation of chromium in, 366, 
from the United States, 992. 
Chromium, atomic weight of, 882, 
dextrosate, TRANs., 324. 
—— estimation of, in chrome iron, 
366. 
~— estimation of, in rock analysis, 


768. 
59 2 


alkaloid 
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Chromium, fluoride, violet, 271. 

— preparation of, from potassium 
chromium chloride and magnesium, 
152. 

— salts, green, 1430. 

—— sulphate, molecular refraction and 
dispersion of, in solution, TRANs., 
595. 

Chromium-blue, artificial production of, 
271. 

Chrysanthemine, 334. 

Chrysanthemum cinerariafolium, new 
alkaloid from, 333. 

Chrysene, boiling point of, 1240. 

—— derivatives of, 730. 

Chrysidines, 217. 

Chrysoquinol, amido-, salts of, 731. 

Chrysoquinone, amido-, salts of, 731. 

Chrysotile from the Pyrenees, 407. 

Chrysylacetamide and its derivatives, 
730. 

Chrysylearbamide, 730. 

Chrysylthiocarbamide, 731. 

Chrysylthiocarbimide, 731. 

Chyle, human, 755, 849. 

Chyluria, blood in, 1124. 

Cinchona bark, estimation of the total 
alkaloids in, 1402. 

Cinchonamine as a test for nitrates, 362. 

Cinchonine, action of hydriodie aeid on, 
1517. 

mucate, TRANS., 754, 

Cineole, 1083, 1084. 

Cineolic acid, 1084. 

Cinnamalbenzaldazine, 1357. 

Cinnamalcamphor, 1498. 

Cinnamaldehyde and _paranitrobenzyl 
cyanide, condensation of, 208. 

—— behaviour of, with alkali hydrogen 
bisulphites, 1052. 

a-chloro-, 562. 

metanitrobromo-, 563. 

—— metanitrochloro-, 563. 

orthonitrochloro-, 563. 

—— paranitrochloro-, 563. 

trithio, 1051. 

Cinnamaldoxime, a-bromo-, 563. 

a-chloro-, 562. 

Cinnamene and phenol, condensation of, 


—— condensation of, with methylbenz- 
ene derivatives, 206. 

dibromide, parabromo-, 898. 

—— in coal-tar, 206. 

molecular refraction and dispersion 
of, TRANS., 295. 

Cinnamene-derivatives of aromatic 
hydrocarbons, and their conversion 
into anthracenes and methylanthrac- 
enes, 207. 

Cinnamic acid, amido-, carbamide de- 

rivatives of, 198. 


Cinnamic acid, conversion of, into isocin- 
namic acid, 200. 

diiodo-, 1483. 

metanitrobromo-, 564, 

—— —— metanitrochloro-, 564. 

nitration of, in the side 

chain, 1483. 

orthonitro-a-bromo-, 563. 

— — orthonitrochloro-, 563. 

—— —— orthonitrometachloro-, 1100. 

sulpho-, 722. 

thiocyanate, orthamido-, 198. 

chloride, action of alumininm 
chloride on, Proc., 1891, 71. 

— ketone, orthonitrometachloro-, 
1098. 

Cinnamylangelic acid, preparation of, 
1225. 

Cinnamyldextroecgonine, 475. 

Jinnamylidene diacetate, 69. 

Cinnamylpseudotropeine, 1266. 

Citraconanil and pyranilpyroinlactone, 
identity of, 73. 

Citraconfluorescein, TRANs., 301. 

Citracumulic acid, 675. 

Citral, 540. 

Citramalic acid, constitution of, 1455. 

Citrazinie acid, action of heat on, 940. 

Citrene, thermochemistry of, 1315. 

Citric acid, a normal constituent of 
milk, 1276. 

action of phosphorus penta- 

chloride on, 178. 

detection and estimation of, 

in milk, 1276. 

estimation of, in plants, 129. 

—— — origin of, in milk, 1276. 

synthesis of, 178. 

synthesis of, from acetone- 
dicarboxylic acid, 672. 

Citronellal-phosphoric acid, 286. 

Citronellic aldehyde, 285. 

Clark’s test, modification of, 116. 

Clinochlore from Chester, Pennsylvania, 
and Brewster, New York, 531. 

Clotting of blood and lymph, effect of 
peptone on, 481. 

Clover land, effect of artificial manuring 
on, 492. 

Coagulation, 338. 

intravascular, 953. 

of proteids by heat, 1521. 

— action of salts on, 954. 

—— of the blood, chemical theory of, 
596. 

Coal, estimation of sulphur in, 1137. 

use of the calorimetric bomb for 
determining the heat of combustion 
of, 520. 

Coal-tar, indene and cinnamene in, 205. 

Cobalt and nickel, separation and esti- 

mation of, 1139. 


—— 
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Cobalt and nickel, separation of iron 
from, 1139. 
dioxide, 1429. 
electrolytic separation of gold from, 
1396. 
oxalates, electrolysis of, 1189. 
—— refraction and dispersion of, 373. 
—— salts, oxidation of, by electrolysis, 
TRANS., 760. 
— selenites, 262. 
volumetric estimation of, 620. 
Cobaltamine salts, action of hydrogen 
sulphide on, 272. 
Cobaltic ammonium oxalate, TRANs., 
769. 
nitrate, TrRans., 770. 
sulphate, TRANs., 768. 
Coca leaves, Javanese, alkaloid from, 
1265. 
Cocaine chromate, 585. 
mercurochloride, 585. 
—— physiological action of, 487. 
reactions of, 134, 1561, 1562. 
Cochineal-carmine, 578. 
Cocoa-butter, iodine number for, 869. 
Cocoanuts, milk of ripe and unripe, 
764. 
Cohenite, 27. 
Cohesion, molecular, effect of concentra- 
tion on, 1409. 
Cc olchicine, detection of, 
135. 
estimation of, in colchicum seeds, 
512. 
Colloidal solutions, nature of, 1412. 
substances, cryoscopic investigation 
of, 145. 
Columbite from Delaware Co., 
sylvania, 1168. 
from the Black Hills, 
Dakota, 886, 1329. 
Combustion, slow, of gaseous mixtures, 
1153. 
Compressibility of hot water, 634. 
of liquids and gases, 378. 
of mixtures of air and carbonic 
anhydride, 253. 
of mixtures of air and hydrogen, 
634. 
Comptonite, altered, from Vesuvius, 
23. 
Condensation 
258. 
Conductivity. See Electrical conduct- 
ivity. 
Conduransterin, 1387. 
Conglutin, decomposition products of, 
590. 
Conine, detection of, in a case of poison- 
ing, 871. 
Conium maculatum, new alkaloid from, 
1119. 


in corpses, 


Penn- 


South 


in mineral chemistry, 
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Connellite, 157. 

Copper, action of nitrosyl chloride on, 
‘TRANS., 658. 

and cadmium, separation of, 1138. 

—— and its alloys, electrical resistance 

of, 5. 
644. 
atomic weight of, 805. 
—— compounds, effect of, on plants, 
491. ' 
conditions of action of nitric acid 
on, 525. 
detection of traces of, in distilled 
water, 620. 
—— diphenyl, 1198. 
electrolytic separation of gold from, 
1396. 
estimation of sulphur in, 362. 

—— hydrides, 1422. 

—— lead potassium nitrite, 1157. 

—— phosphates, 1423. 

—— pipery]biguanidine, 839. 

potassium chloride and its solue¢ 
tions, vapour pressure of, 783. 

—— pyrites, crystals of, 273. 

salts, basic, action of water on, 
1423. 

selenites, 262. 

separation of, from arsenic by the 
electric current, 114. 

sulphate solutions, very dilute, de- 
termination of the electrical conduc- 
tivity of, 965. 

vapour pressure of, 782. 

volumetric estimation of, 112. 

Coriander oil, 540. 

Coriandrol, 540. 

Cork cells and suberin, 465. 

Corpses, detection and estimation of 
organic and inorganic poisons in, 
117. 

—— detection of colchicine in, 135. 

Corydaline, 1266. 

Corydalis cava, alkaloids of, 1266. 

Cotarnine, physiological activity of, 
762. 

Coto bark, hydrocotoin from, 578. 

Cotton, bleaching of, by hydrogen per- 
oxide, 1447. 

dyeing, 662. 
oul, analysis of, 130. 

Coumalin, 1460. 

Coumalinic acid, and its derivatives, 
1457. 

Coumarin, metamido-, preparation of, 
918. 

—— metanitro-, 918. 

Coumarone, 566. 

—— various reactions of, 455. 

Cows, composition of the milk of, during 
early and late periods uf lactation, 
97. 
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Cows, hill-bred, amount of fat and dry 
matter in the milk of, 1275. 
Cream, detection and estimation of 
boric acid in, 619. 
—— the souring of, 603. 
Cresol, amidodinitro-, 309. 
—— amidometa-, 187. 
ethyl ether, dinitrometa-, 187. 
trinitrometa-, 187. 
Cresolcinnamic acid, meta-, 320. 
ortho-, 320. 
para-, 320. 
Cresolglycollic acid, meta-, 320. 
Cresols, nitrometa-, 187. ~ 
Cresotic acid, amidometa-, 309. 
amidortho-, 308. 
acids, occurrence of, in artificial 
salicylic acid, 454. 
Cresotodichlorhydrin, para-, 708. 
Crosoxyethylamine, para-, 552. 
Cresoxyethylaniline, 552. 
Cresoxyethylcarbamide, para-, 552. 
Cresoxyethy!phthalamic acid, 552. 
Cresoxyethylphthalimide, dinitro-, 552. 
para-, 552. 
methylphenylcarbamate, 
1215. 
Cresyl diphenylcarbamate, para-, 1215. 
glycidyl ether, para-, 1199. 
‘ritical data of liquids and their chemi- 
cal constitution, relation between, 380. 
point, molecular conductivity at 
the, 1411. 
state of liquids, data for, 969. 
temperatures and pressures, de- 
termination of, 779. 
Crotolaria retusa and C. striata, al- 
kaloid from, 335. 
Crotonaldehyde, aetion of, on alcohol, 
285. 
Crotonic acids, 8-chloro-, 170. 
sulphone derivatives of, 203. 
Crucifer, localisation of active princi- 
ples in the seeds of, 490. 
Cryohydrates of mixtures of salts, 338. 
Cryolite, artificial, 806. 
Cryoscopic behaviour of aqueous cane 
sugar solutions, 972. 
experiments, 1211. 
investigation of colloidal 
stances, 145. 
method for determining molecular 
weights, 389. 
observations, 1411. 
Cryoscopy of dilute solutions, 971. 
Crystalline liquids, 249. 
Crystals, explanation of the optical 
activity of, 513. 
Cumalone, 675. 
Cumene, dinitroso-, 298. 
paradiamido-, 298. 
—— paradinitro-, 293. 


para-, 


sub- 


INDEX OF SUBJECTS. 


Cumene-series, change of propyl into 
isopropyl in the, 45. 

Cumenylacrylic acid, orthochloro-, 69. 

orthobromo-, 69. 

Cumenylpropionie acid, constitution of, 
69. 


—— —— orthochloro-, 69. 
Cumie acid, bromonitro-derivatives of, 
1055. 
aaa derivatives of, 1055. 
—— orthamidometabromo-, 1056. 
Cumidoethylphthalimide, -, 1203. 
Cuminalecamphor, 1498. 
Cuminylecamphor, 1498. 
Cumobenzyl alcohol, 1352. 
Cumobenzylamine, 1352. 
Cuprammonium bromides, 399. 
Cupreine, conversion of, into quinine, 
1121. 
metallic derivatives of, 474. 
Curare, physiological action of, 487. 
Curarine, reaction for, 1562. 
Currant juice, fermentation of, 1539. 
Currants, red und black, colouring 
matters of, 1539. 
Cyanacetoacetates, y-, and their chlor- 
imido-derivatives, 171. 
Cyanacetophenone, 451. 
Cyanisonitrosoacetic avid, 1184. 
Cyanobenzal chloride, meta-, 1344, 
ortho-, 1460. 
— para-, 1344. 
Cyanobenzaldehyde, meta-, 1345. 
para-, 1346. 
Cyanobenzyl bromide, ortho-, 1461. 
chloride, meta-, 1344. 
ortho-, 1460. 
cyanide, meta-, 1344. 
— diselenide, ortho-, 1461. 
methyl selenide, ortho-, 1461. 
—— selenocyanate, ortho-, 1460. 
selenomercaptan, ortho-, 1460. 
Cyanobenzylphthalimide, meta-, 1345. 
Cyanocamphor, action of, on sodium 
phenoxide and naphthoxide, 464. 
— action of sodium benzyloxide on, 
463. 
derivatives of, 1499. 
Cyanocinnamic acid, ortho-, 1462. 
Cyanogen compounds, detection of, 
1555. 
estimation of, in coal-gas, 367. 
Cyanonitrosoacetic acid, 897. 
Cyanonitrosobutyric acid, 418. 
Cyanopalmitic acid, 821. 
Cyano-n-phenylosotriazole, 1114. 
Cyanostearic acid, a-, 1451. 
Cyanotriphenylmethane, ortho-, 1461. 
Cyanuracetic acid, 163. 
Cymene, 688, 897. 
action of chromyl dichloride on, 
1020. 
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Cymene, constitution of, 686, 1344. 
nature of the propyl group in, 
686. 
oxidation of, with chromy] chloride, 
898. 
Cymene-derivatives, constitution of, 46. 
Cymenes, dibromo-, 1200, 1201. 
—— dibromodiamido-, 1200, 1201. 
—— dibromodinitro-, 1200, 1201. 
Cymenesulphonie acids, nitro-, 1066. 
Cymoquinols, dibromo-, 1200, 12U1. 
Cymoquinones, dibromo-, 1200, 1201. 
Cymyl benzenesulphonate, 569. 
ethyl ketone, para-, 1223. 
— methyl ketone, 199. 
—— propyl ketone, para-, 1223. 
Cymylacetamide, para-, 199. 
Uymylacetic acid, para-, 200. 
Cymylcarboxylic acid, para-, 564. 
Cymylethylcarbinol, para-, 1223. 
Cymylglycollic acid, para-, 199. 
Cymylglyoxylic acid, para-, 199. 
Cymylmethylearbinol, 199. 
Cymylpropylearbinol, para-, 1223. 
Cyrtosperma, hydrocyanic acid in the 
fruit of, 338. 
Cystin in pancreatic digestion, 235. 
Cystinuria and diamines, 350. 
Cysts, hydatid, liquids from, 97. 
ovarian, analysis of liquids from, 


851. 
Cytisine, 231, 946. 
— and its derivatives, 587, 750. 
and ulexine, differences between, 
334. 
detection of, 947. 
Cytisus laburnum, nitrogen assimilation 
of, 1533, 1536. 


D. 


Dalton’s law, 378, 520. 

Datholite, artificial, 1437. 

Daubréelite, artificial formation of, 
990. 

Dead space in chemical reactions, 1150. 

—— in the chloral-soda reaction, 

975. 

Dehydracetic acid, action of sulphuric 
acid on, TRANS., 609. 

constitution of, TRANs., 179. 

distillation of, with lime, 


1455. 
—— preparation and properties 
of, TRANs., 618. 
—— reactions of, TRANns., 617. 
Dehydracetonephenanthraquinone, 
TRANs., 105. 
Dehydrobenzoylacetic acid, 458. 
Dehydromucie acid, 295. 
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Delphine, reaction for, 1562. 

Delphinine, composition and properties 
of, 843. 

Delphinium staphisagria, alkaloids from 
the seeds of, 842. 

Delphinoidine, 843. 

Delphisine, 843. 

Denitrification in soils, 101. 

Densities of liquids and their atomic 
weights, 1315. 

Density, absolute, of a gas,determination 
of, 379. 

variation of, with the concentration 
of weak aqueous solutions of certain 
salts, 254. 
Deoxybenzoin, derivatives of, 1492. 
preparation of, 1492. 

Deoxybenzoinorthodicarboxylic acid and 
its derivatives, 1492. 

—— anhydride, 1493. 

Derrid, 335. 

Derris elliptica, poisonous principle 
from, 335. 

Desiccator, vacuum, arranged for evap- 
oration at any temperature, 1152. 

Deuterogelatose, 950. , 

Deuteroglutose, 233. 

Deuteromyosinose, 950. 

Deuterovitelloses, 343. 

Developers for photographic plates, ac- 
tion of borax in, 139. 

Dextrin, 33. 

conversion of starch into, by the 
butyric ferment, 659, 1446. 

Dextritol, 34. 

Dextrococaines, 475. 

Dextrose, compounds of, with the oxides 
of nickel, chromium, and _ iron, 
TRANS., 323. 

—— from ipecacuanha root, 1133. 

—— relation of, to the proteids of the 
blood, 350. 

Dextroseoxime, 664. 

Dextrosobrerol, Trans., 317. 

Dextroso-cellulose, 1179. 

Dextroterebenthene, Trans., 313. 

Diacetamidochrysene, 731. 

Diaceto-1 : 2-bromonaphthalide, 461. 

Diacetylamidoethenylamidothymol, 188. 

Diacetylbenzidinemetasulphonic acid, 
metadinitro-, 313. 

Diacetylearbinyl acetate, 29. 

Diacetyldiamidothymol, 188. 

Diacetyldimethoxyditolylquinol, 209. 

Diacetyldiphenylhydrazoxime, 1115. 

Diacetylmethylphenylhydrazoxime, 
1115. 

Diacetyl-a-nitroalizarin, 1077. 

Diacetylorthamidopiperonaloxime, 70°. 

Diacetylmetaparadiamidobenzoic acid, 


Diacetylparamidophenol, nitro-, 430. 
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Diacetylpentane, aa’-, action of reducing 
agents on, TRANS., 214. 
Diacetylphenylhydrazacetoxime, 1115. 
Diacetylphenyllactamidine, 63. 
Diallyl, isomeric change in, 1331. 
Diallylacetic acid, molecular refraction 
and dispersion of, TRaNs., 295. 
Diamines and cystinuria, 350. 
aromatic, fluorescent derivatives of, 
1103. 
—- ortho-, action of acid chlorides on, 
694. 
—_— action of aromatic carbodi- 
imides on, 1468. . 
—— — action of dioxyquinones on, 
O44, 
— Ladenburg’s method of dis- 
tinguishing, 1354. 
Diammonium difluoride, 264. 
halogen compounds, 263. 
semisul phate, 1321. 
Diamond, carburation of iron by, 807. 
Diamond-fields of South Africa, minerals 
and rocks of, 25. 
Diamyldihexylphenanthroline, 1104. 
Diamyldithioxamide, 1008. 
Diamylene, molecular refraction and 
dispersion of, TRANS., 295. 
Diamylphenylhydrazine, 302. 
Diamylsulphonamic acid, 569. 
Dianilidopyruvic acid, tribromo-, 1054. 


Dianilidoquinoneanil, 1046. 
Dianthryl, boiling point of, 1240. 


Diarabinantrigalactangeddic acid, 
TRANs., 1038. 
Diaspore from Colorado, 1328. 
Diastase, action of hydrofluoric acid on, 
477. 
action of, on starch grains within 
the plant, 605. 
presence and function of, in plants, 
856. 
Diastatic action of saliva, 1522. 
—— ferment in urine, 760. 
Diazoamidobenzene, dry decomposition 
of, 555. 
Diazoamido-compounds, eryoscopic ex- 
periments with, 1211. 
dry decomposition of, 555. 
Diazobenzene, action of alkalis on acid 
salts of, 55. 
action of phenol on, 437. 
chloride, action of, on acetone, 
1450. 
reaction of, 553. 
Diazobenzidinesulphonic acid, 929. 
Diazo-compounds, action of, on hydr- 
oxybenzoic acids, 1473. 
—— double decompositions of, 554. 
—— molecular weights of, 193. 
new synthesis by means of, 437. 
—— of the aromatic series, 553. 
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Diazo-compounds of the thiazole series, 
225. 
stability of, in aqueous solution, 
554. 
Diazo-a-cymenesulphonic acid, 1067. 
Diazo-fatty acids, constitution of, 39. 
Diazonaphthalene nitrate, B-, decom- 
position of, with alcohol, 1073. 
sulphates, a- and B-, decomposition 
of, with alcohol, 1073. 
Diazophenol, metanitropara-, 431. 
Diazo-salts, anhydrous, preparation of, 
54. 
Diazothiazole hydrate, 1515. 
Diazo-a-truxillic acid, b-, 1496. 
Dibenzalpimelic acid, Trans., 850. 
Dibenzamidodiethy] bisulphide, 817. 
Dibenzamidylearbamide, 60. 
Dibenzanilide, TRANs., 67. 
Dibenzenylpiperidine, 1246. 
Dibenzomethylene glycol, 319. 
Dibenzosalicylin, 708. 
Dibenzoyl ketone, 319. 
Dibenzoylacetic acid, action of hydr- 
oxylamine on, TrANs., LU04. 
reduction of, Trans., 1001. 
Dibenzoylamylenenitrolamine, 1005. 
Dibenzoy!bromocarbiny] acetate, 318. 
Dibenzoylbromomethane, 318. 
Dibenzoylcarbamide, 65, 446. 
Dibenzoylcarbiny] acetate, 318, 
Dibenzoyldibromomethane, 318. 
Dibenzoylethylenephenyldiamine, 1207. 
Dibenzoylhydrazine, symmetrical, 56. 
Dibenzoylmethane, nitroso-, 318. 
Dibenzoylparahydroxybenzenylamid- 
oxime, 700. 
Dibenzoylpseudophenylhydrazidoman- 
delic acid, 438. 
Dibenzoylquinhydrone, 900. 
Dibenzoylstilbene, action of alcoholic 
ammonia on, TRANS., 142. 
action of methylamine on, TRANs., 
146. 
Dibenzoylstilbenimide, TRans., 144. 
Dibenzyl hydrogen phosphate, 1015. 
ketone, TrANs., 621. 
vapour pressures of, TRANS., 
626. 
—— molecular refraction and disper- 
sion of, in solution, TRANs., 591. 
Dibenzylacetone, 674. 
Dibenzylacetonedicarboxylic acid, aa’-, 
674. 
Dibenzylamine thiocyanate, 1474. 
Dibenzylazine, asymmetrical, 1357. 
Dibenzyldiisoquinoline, 86. 
Dibenzyldithioxamide, 1008. 
Dibenzylidenedithioxamide, 831. 
dinitro-, 831. 
—— dioxy-, 831. 
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Dibenzylpentanetetracarboxylic _ acid, 
Trans., 844. 
Dibenzylpimelic acid, Trans., 846. 
Dibenzylthiocarbamide, action of acetic 
anhydride on, Trans., 40. 
Dibrassidin, heats of combustion and 
formation of, 11. 
Dibutyryl, 890. 
Dicaleium phosphates, action of, on 
calcium monophosphate, 880. 
Dicapronamidinebiuret, 60. 
Dicarbodecahexanic acid, 1193, 
Dicarbododecanie acid, normal], 1192. 
Dicarboxybenzile ether, meta-, 1345. 
Dichlorhydriv, action of sodium on, 
1442, 
metahydroxybenzoate, B-, 1482. 
salicylate, 707. 
Dichloroformberberine, 332. 
Dichrysylearbamide, 730. 
Dichrysylthiocarbamide, 731. 
Dicresylglycerol, para-, 1199. 
Dicyanodiamide, 838. 
Didymium and erbium earths, separa- 
tion of, 1425. 
salts, molecular refraction and dis- 
persion of, in solution, TRANs., 595. 
Didymium-group, 1424. 
Dierucin, heats of combustion and form- 
ation of, 11. 
Diethoxydimethyldiphenylquinone, 
209. 
Diethoxyditolylquinone, 209. 
Diethyl barium phosphate, 1014. 
nitrilosuccinate, 175. 
silver phosphate, 1015. 
a-sulphaminephthalate, 1063. 
Diethylacetonedicarboxylic acid, aa’-, 
674. 
Diethylacrylic acid, B-, 170. 
Diethylamidophospheny! chloride, 436. 
Diethylamine, molecular refraction and 
dispersion of, TRANS., 295. 
Diethylammonium bromide, compound 
of thiocarbamide with, TRANs., 389. 
Diethy|biguanide, 1180. 
Diethylbromodinitroresorcinol, 1025. 
Diethylearbobenzonic acid, 913. 
Diethyldithioxamide, 1008. 
Diethylenediamine, 169, 415, 416, 1333. 
Diethylglutaramidine _ platinochloride, 
62. 
Diethylindigo, 837. 
Diethylmethylamine, 1118. 
Diethylmuscarinepyridine, 82. 
Diethylpentanetetracarboxy lic 
TRANS., 833. : 
Diethylpimelic acid, TRANS., 835. 
Diethylpseudothiosinamine, 549. 
Diethylsuccinic acids, synthesis of, 
1193. 
Dietbylsulphonacetone, 665. 


acid, 


Diethylsulphonedichlorodimethy]lmeth- 


ane, 568. 
Diethylsulphonedimethylmethane, 180. 
Diethyltetrahydroxyditolyl, 209. 
Diethylthiocarbamide, action of acetic 

anhydride on, TRans., 409. 
Diethyltoluquinol, 209. 
Diethyltribromonitroresorcinol, 1026. 
Diferroheptacarbonyl, Trans., 1092. 
Diffusion, evaporation and dissolution 

considered as processes of, 384. 

of ammonia through water and 
through alcohol, 1147. 
of fresh wuter into sea water, 
970. 
— of liquids, law of, 383. 
— of salt solutions, 383. 
Difuranylquinoxalinemetacarboxylie 

acid, 303. 
Difurfurfuramidodihydroxytartaric 

acid, 331. 

Difurylearbamide, symmetrical, 182. 
Digalactangeddic acid, Trans., 1057. 
Digestibility of fodder, influence of heat 

on, 752. 

of meadow hay, beans, barley, 
swedes, and rice meal, 595. 
of proteid, influence of oil or fat 

on, 752. 

Digestion, absorption of proteids in, 

seat of the, 233. 

artificial, of glue, products of, 
232. 
— effect of salt on, 752. 
—— gastric, formation of peptone in, 

953. 

—— of foods free from nitrogen, in- 

fluence of proteid on, 344. 

—— of gelatin, 949. 
—— of myosin, 950, 
—— of proteids, effect of certain organic 

acids on, 751. 

—— pancreatic, action of bile on, 96. 
—— —— cystin in, 235. 
salivary, action of organic acids or, 

592. 

Digestion-products of gluten-casein, 342. 
Digestive ferments, excretion of, 483. 
— influence of temperature on, 

1271. 

Digitaline, reaction for, 1562. 
Digitic acid, 577. , 
Digitogenic acid, 577. 
Digitogenin, 576. 

Digitonin, preparation of, 576. 
Diglycollanilie acid. 177. 
Diglycollic anhydride, 177, 
Diglycidyleatechol, 1199. 
Dihydrazinediphenyldisulphonic 

930. 

Dihydrobenzaldehyde, 65, 67. 
Dibydrobenzamide, 561. 


acid, 
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Dihydrobenzoic acid, 68, 563. 
ona ome S60 9 2488. 
Dihydrobenzoxime, 67. 
Dihydrobenzylidene 
67. 
Dihydroindoxyle, amido-, derivatives of, 
1068. 
Dihydro-a-naphthoic acids, 1380. 
Dihydro-8-naphthoic acids, 1381. 
Dihydrophevanthridine and its deriva- 
tives, 838. 
Dihydroshikimie acid, 919. 
Dihydroterephthalic acid, A‘*-, heats 
of combustion and formation of, 376. 
Al5, heats of combustion 
and formation of, 376. 
Dihydrothenardite, non-existence of, 
156. 
Dihydrotoluamide, ortho-, 563. 
Dihydrotoluic acid, ortho-, 563. 
Dihydroxyalizarin-blue, 1382, 1383. 
Dihydroxybehenic acid, heats of combus- 
tion and formation of, 11. 
Dihydroxybenzophenone, 900. 
Dihydroxybenzoylacetic acid, Proc., 
1891, 43. 
Dihydroxydibenzylacetic 
1001. 


phenylhydrazine, 


acid, TRANS., 
Dihydroxydihydroquinoline, chloro-, 


TON acid, 1239. 
Dihydroxyshikimie acid, 920. 
Dihydroxytartaric acid, action of carb- 
amide and thiocarbamide on, 725. 
Dihydroxythiobenzene, properties of, 
186. 
Dihydroxytriphenylmethane, 
1235. 
metanitro-, 1346. 
para-, 1234. 
Dihydroxyxanthone, 3 : 4-, 707. 
Dihydroxyxylene, 74. 
—— bromo-, 74. 
chloro-, 74. 
Diisoamyl, complete chlorination of, 
811. 
Diisoamylsulphonedimethylmethane, 
180. 
Diisobutenyl, isomeric change in, 1331. 
Diisobutyl, complete chlorination of, 
811. 
Diisobutylacetylene divalerate, 981. 
Diisobutylamine ethyl oxalate, 284. 
oxalate, action of amines on, 377. 
Diisobutylglycollic acid, 891. 
Diisobutylpimelic acid, TRANs., 843. 
Diisobutylsulphonedimethylmethane, 
180. 
Diisobutylsulphonemethane, 181. 


dinitro-, 


Diisopropylbenzene and its derivatives, 


184. 
Diisopropylearbinol, properties of, 889. 
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Diisopropylearbinyl acetate, properties 
of, 889. 

Diisopropylnitramine, 168. 

Diisopropylpimelic acid, TRANs., 840. 

Diisopropylsulphonediethylmethane, 
180 


Diisovaleryl, 890. 

Diketodihydropentene, tetrachloro-, 691. 

Diketohexamethylene, heptachlorometa-, 
690. 

Diketohexene, hexachlorortho-, action 
of phosphoric chloride on, 819. 

— behaviour of, on heating, 
819. 

Diketones, a-, transformation of, in alka- 
line solution, 335. 

Diketones, B-, action of hydroxylamine 
on, 739. 

Dilactylic acid, 177. 

Dilatation, thermal, of liquid bismuth 
near its melting point, 518. 

Dimethacrylic acid from isovaleric acid, 
1011. 

Dimethamidobenzamide, 910. 

Dimethoxydimethylbenzidine, 1231. 

Dimethoxygentisein, 1386. 

Dimethoxymetatolidine, ortho-, 1232. 

Dimethoxyphenylglyoxylic hydrazone, 
7il. 

Dimethy] barium phosphate, 1015. 
— Aj,4-dihydroterephthalate, heats of 
combustion and formation of, 376. 

—— dipropyl! glycol, Trans., 875. 
fumaroid-hexahydroterephthalate, 
heats of combustion and formation of, 
376. 
a-sulphaminephthalate, 1063. 
terephthalate, heats of combustion 
and formation of, 376. 
A,-tetrahydroterephthalate, heats 
of combustion and formation of, 376. 
Dimethylacetylcaproic acid, aa’-, TRANs., 
570, 584. 
Dimethylalloxazine, 1342. 
Dimethylamido-a-naphthaphenazine, a-, 
471. 
Dimethylamido-a-naphthatolazine, a-, 
471. 
Dimethylaniline, derivatives of, 457. 
—— reaction of oxyalkyl derivatives of, 
693. 
Dimethylanilineazobenzylpiperidine, 89. 
Dimethylaziethane, 1355. 
Dimethylbihydrazimetnylene, 1356. 
Dimethylbromodinitroresorcinol, 1025. 
Dimethylearbazole, 835, 1491. 
diamido-, 834. 
Dimethyldiacetylpentane, aa’-, TRAns., 
570, 587 
dioxime of, TRAns., 588. 
Dimethyldiamidochlorethoxyquinone, 
904. 
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Dimethyldiamidophenyltolylmethane, 
paranitro-, 727. 
Dimethyldibromoheptamethylene, 
TRANS., 223. 
Dimethyldicumylmethane, 1463. 
Dimethyldiethyldiamidodiphenyltoly1- 
methane, paranitro-, 728. 
Dimethyldihydroxyheptamethylene, ac- 
tion of hydroxylamine on, TraNs., 
221. 
——action of phenylhydrazine on, 
Trans., 221. 
condensation product of, TRANs., 
228. 
constitution of, Trans., 221. 
preparation of, TRans., 217. 
sodium derivative of, TRANs., 
220. 
synthesis of, TRANS., 214. 
Dimethyl-aa’-dimethylpyrrolidylammo- 
nium chloride, 1508. 
Dimethyldinitroresorcinol, 1025. 
Dimethyldipyridyl, aa’-, 80. 
Dimethyldithioxamide, 1008. 
Dimethylethoxybenzidine, 213. 
Dimethylglutaric acid, symmetrical, 
1015. 
— and trimethylsuccinic acid, 
relative properties of, 669. 
acids, 1016. 
Dimethylglyoxime peroxide, 316. 
Dimethylheptamethylene, Trans., 227, 
— diacetate, TRANS., 225. 
— glycol, TRans., 217. 
Dimethylhomogentisic acid, 1129. 
Dimethylhydroxyiodoheptamethylene, 
TRANS., 224. 
Dimethylimidothiazoline, 1516. 
Dimethylindigo, synthesis of, 722. 
Dimethyllactamidine hydrochloride, 
63. 
Dimethylmetaxyloquinol, 210. 
Dimethyl-a-methy!pyrrolidylammo- 
nium salts, 1506. 
Dimethylnaphthaeurhodine, 471. 
Dimethylorcinol, 1347. 
dimethyl ether, 1347. 
Dimethylorthanisidine, nitro-derivatives 
of, 1031. 
reactions of, 694. 
Dimethylorthophthalyldidextroecgon- 
ine, 476. 
Dimethylortho-xylidine, 1205. 
Dimethylortho-xyluquinol, 210. 
Dimethyloximidoecaproic acid, TRANS., 
586. 
Dimethylparatoluquinoline, a8-, oxida- 
tion of, 1095. 
Dimethylparaxyloquinol, 210. 
Dimethylpentanetetracarboxylic 
TRANS., 830. 


acid, 
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Dimethylphenanthroline, 1105. 

Dimethyl-n-phenylosotriazole, 1115. 

1s aela armani acid, 
1107. 


Dimethylpimelic acid, aa’-, TRans., 570, 
577, 587, 832. 

Dimethyl-a-pipecolylammonium iodide, 
1508. 


Dimethylpiperazine, y-, 1333. 
Dimethylpiperidine, behaviour 
towards hydrogen chloride, 1506. 
Dimethylpyridine, aa’-, TRans., 177. 
oxidation of, Trans., 178. 
Dimethylpyridone, aa’-, TRANS., 177. 
Dimethylquinol, bromo-, 209. 
Dimethylquinoline, oxidation of, 1096. 
Dimethylquinoxalinemetacarboxylic 
acid, 303. 
Dimethylsafranine hydrochloride, 1205. 
Dimethylsuccinic acid, an isomeride of, 


of, 


—— acids, bromination of, 1191. 

substituted, 829. 

synthesis-of, 1193. 

Dimethyltetramethylenediamine, 
1503. 

Dimethylthiazole, By-, 222. 

Dimethylthiazole-8-carboxylic acid, ap-, 
224. 

Dimethyltolualloxazine, 1342.4 

Dimethyltriamidodiphenyltolylmethane, 
727. 

Dimethyltribromonitroresorcinol, 1026. 

Dimethyluracil, imido-, 1007. 

Di-a-naphtholbenzylidenesulphonic 
acid, barium salt of, 721. 

Dinaphthyl bisulphide, 1 : 3-diamido-, 
573. 

—— ketone, B-, boiling point of, 1240. 

picrates, 216. 

Dinaphthylamine, 8-, boiling point of, 
1240. 

Dinaphthylene oxide, 8-, new method of 
preparation of, TRANS., 1096. 

nitro-, TRANS., 1100. 

tetrabromo-, TRANS., 1100. 

—- — tetranitro-, TRANs., 1100. 

Dinaphthylene-oxide-tetrasulphonic 
acid, constitution of, Trans., 1099. 

Dinicotinic acid, aa’-dichloro-, 940. 

Dinitro-compounds, reaction for, 685. 

Dioptase from the French Congo, 647. 

Divspyros viginiana, crystalline princi- 
ple from the bark of, 324. 

Dioxymethylenephenylglyoxylic 
azone, 711. 

Dioxymethylenequinaldine, 705, 

Dioxyphenazine, 944. 

Dioxyquinones, action of, on orthodi- 
amines, 944. 

Dioxytetrazotic acids, 1038. 


af ‘ 


hydr- 
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Dipentene, 1083. 
dihydrobromide, action of bromine 
on, 1242. 
Diphenol, 930. 
Diphenoldisulphonic acid, 930. 
Diphenoxypropylamine, y-, 1467. 
Diphenyl dicyanide, 60. 
orthodiamido-, 570. 
orthodinitro- 570. 
oxidation of, in the animal organ- 
ism, 1529. 
Diphenylacetaldoxime, 1070. 
Diphenylacetylene dibenzoate, 931. 
Diphenylacetyltoluylenediamine, 694. 
Diphenylamidomethylenephenylortho- 
phenyleneguanidine, 1469. 
Diphenyl-y-amidothiazole, aB-, 222. 
Diphenyl-p-amidoxazole, af-, 725. 
Diphenylamine, action of picric chloride 
on, Trans., 716. 
amidochloro-, 299. 
oxidation of, in the organism, 
1529. 
Diphenyl-bases, 211. 
Diphenylbiguanide, 8-, 1180. 
Diphenylbihydrazimethylene, 1357. 
Diphenylbromodinitroresorcinol, 1026. 
Diphenylearbazole, 1212. 
Diphenylchloroformamide, 
from, 1214. 
Dipheny]-derivatives from alkylquinols, 
209. 
Diphenyldiamidohydroxybenzene, 191. 
Diphenyldiethylene and its derivatives, 
76. 


compounds 


Diphenyldihydroquinoxaline, 747. 
Diphenyldimethylazimethylene, 1359. 
Diphenyldinitromethane, 315. 
Diphenyldipyridazine, 1502. 
Diphenyldisulphine, metadinitro-, 567. 
Diphenyldisulphonie acid, amido-, 930. 
and its derivatives, 930. 
bromamido-, 929. 
Diphenylene oxide, 1234. 
diamido-, 1234. 
Diphenylenemethane sulphide, 1049. 
Diphenylenemethanesul phone, 1059. 
Diphenyletho-a8-dihydronaphthaquin- 
oxaline [1:3], 1514. 
Diphenylethonaphthazonium hydroxide, 
1110. 
Diphenylethylidene, 296. 
Diphenylfurazan, 1237. 
Diphenylglyoxime peroxide, 316. 
Diphenylhydrazonebenzylidenesulphonic 
acid, sodium salt of, 720. 
Diphenylhydrazonephthalaldehydic 
acid, 1370. 
Diphenylhydroxyethylamine, 726. 
Diphenylhydroxytriketone, 1043. 
Diphenylimidothiazoline, 1517. 
Diphenyline hydrochloride, iodo-, 211 


INDEX OF SUBJECTS. 


Diphenylisosuccinic acid, TRAN8., 731. 
—— preparation of, T'RANs., 732. 

Diphenylketazine, 1359. 

Diphenylmaleanil, 71. 

Diphenylmaleic anhydride, 71. 

Diphenylmethane, bromo-, preparation 
of, TRANs., 731. 

oxidation of, 

1529. 

Diphenylmethyleinnamaldiazimethylene, 
1360. 

Diphenylmethylenebenzaldazine, 1359. 

Dipheny!lmethylenecinnamaldazine, 
1359. 

Diphenylmethylenehydrazine, 1358. 

Diphenylmethylenetetrazone, 1359. 

Diphenylmethylphenylazimethylene, 
1360. 

Diphenyl-p-methylthiazole, a8-, 222. 

Diphenylnaphthotriazine, and its deriva- 
tives, TRANS., 681. 

Diphenyl-f-naphthylamine, diamido-, 
Ul. 

Diphenyloxycyanidine, 59. 

Dipueny|-4 : o-phenylpyrrolidone, 3-, 
‘LRANs., 146. 

Diphenyl-4 : 5-phenylpyrrolone, 3-, 
‘TRANS., 144. 

Diphenylpropane, af-, 207. 

Diphenylpropionic acid, B-, 
731. 


in the organism, 


TRANS., 


734. 
Diphenylpropyl alcohol, Trans., 1009. 
Diphenylpyridone, 458. 
Diphenylpyridonecarboxylic acid, 458. 
Diphenylpyrone, 2: 6-, 408. 
Dipheny Ipyronecarboxy lic acid, 458. 
Diphenylquinoxalinemetacar boxy lic 
acid, 303. 
Diphenylsuccinanil, 72. 
Diphenylsuccinanilic acid, 72. 
Diphenylsuccinie acids, 71. 

-—— anhydrides, 72. ; 
Diphenylsulphideorthocarboxylic acid, 
1058. : 
Diphenylsulphonamic acid, ammonium 

salt of, 569. 
Diphenylsulphone-8-thiophenylpropane, 
aB-, 1068. 
Diphenylthiazole, ap-, 221. 
Diphenylthiocarbamide, action of acetic 
acid on, TRANS., 329. 
action of water on, TRANS., 328. 
symmetrical, action of acetic an- 
hydride on, ‘TRANs., 396. 
Diphenyltolyltoludihydros yquinoxaline, 


_ condensation 
of, with benzoin, 748. 

Diphenyltriketone, 318. 

-— hydrate, 319. 
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Diphenyltriketonanilide, 319. 
Diphenyltriketonedianilide, 319. 
Diphenyltrinitrosopropane, 319. 
Diphthalylamidoethyl sulphide, 815. 
sulphoxide, 816. 
Diphthalylimidoethyl bisulphide, 817. 
Diphthalylimidopropyl bisulphide, 8-, 
73. . 
Dipiperidyl, aB-, 583. 
—— y-, and its derivatives, 1094. 
Dipiperidylbromisatin, 1491. 
Dipiperidylisatin, 928. 
Dipiperonylacryl ketone, 704. 
— —— dibromo-, 1475. 
dinitro-, 705. 
Dipropargyl, isoméric change in, 1332. 
Dipropy! a-sulphaminephthalate. 1063. 
Dipropylacetylene dibutyrate, 891 
Dipropylamine, molecular refraction and 
dispersion of, TRANS., 296. 
Dipropylbenzene, para-, 1022. 
dinitrodibromopara-, 1022. 
Dipropylbenzenes, synthesis of, 685. 
Dipropylbenzenesulphonic acid, meta-, 
685. 
acids, para-, 1022. 
Dipropylene, B-, 282. 
Dipropylethylamine, 1118. 
Dipropylglycollic acid, 891. 
Dipropylmethylamine, 1118. 
Dipropylnitramine, 168. 
Dipropylpimelic acid, TRANs., 838. 
Dipyridyl, y-, 1093. 
Dipyropentylene, 1085. 
Diquinolyl, 2’ : 3’-, 83. 
Diquinyl ketone, 1106. 
Diresorcinol, detection of, in synthetic- 
ally prepared phloreglucinol, 125. 
Diresorcinyl tetrethyl ether, 76. 
Disalicylbenzoin, 708. 
Disazobenzeneparachlorophenylhydr- 
azine, tetranitronitroso-, 907. 
Disazo-compounds of a-naphthol, mole- 
cular change in the formation of, 
1075. 
Disodammonium chloride, 642. 
Disodium erythroxide, 999. 
Dispersion and chemical constitution, 
relation between, 774. 
—— in certain metals, 373. 
—— molecular, of various substances in 
solution, TRANS., 589. 
— of various carbon compounds, 774, 
TRANS., 290. 
rotatory, of tartrates, 1145. 
Dispersive power of organic compounds, 
138, 774, TRans., 290, 
Dissociating gases, function of, 870. 
Dissociation, continued, 381. 
electrolytic, and the molecular 
theory, 390. 
formule for, 1309. 
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Dissociation, electrolytic, hypothesis of, 
521. 
—— —— in solution, 1148. 
—— hypothesis of solution, 255, 638. 
—— —_ of Arrhenius, 255, 638. 
— in solutions, versus association, 
972. 
influence of pressure on, 381. 
into ions, theory of, and its conse- 
quences, 972, Proc., 1890, 170. 
—— of aluminium fluoride, 806. 
—— of ammonium chloride, 1415. 
of amylene hydrobromide under 
low pressures, 970. 
—— of carbonic anhydride and steam, 
143, 
—— of gases and vapours by the silent 
discharge, 143. 
—— of liquid nitrogen peroxide, TRANS., 
1076. 
of magnesium oxide by means of 
metallic magnesium, 643. 
of selenium chlorides, 11. 
of sodium carbonate, 364. 
—— theory of, 874. 
Dissociation-constants of organic acids, 
257. 
Dissolution, considered as a process of 
diffusion. 384. 
—— heat of, of carbon compounds in 
various alcohols, 1313. 
Distillation, fractional, in a vacuum, 
apparatus for, 146, 259. 
Ditetrahydro-a-naphthaquinoline, 1261. 
Dithionie acid, formaticn of, from 
sodium sulphite, 978. 
Dithioxamide, action of ethylenediamine 
on, 1003. 
Diteluidotoluquinone, 1046. 
Ditolyl ketone, para-, 1053. 
—— orthodinitro-, preparation of, 1491. 
Ditolylamine, condensation of, with 
benzaldehyde, 434. 
— orthamidopara-, 434. 
Ditolyldiamidohydroxybenzene, 
190. 
Ditolyline hydrochloride, 211. 
Ditolylsulphonepropyl ether, 1229. 
Ditolylthiocarbamide, 434. 
—— meta-, action of acetic anhydride 
on, TRANS., 403. 
——ortho-, action of acetic anhydride 
on, TRANS., 402. 
Dixylyl ketone, para-, 1053. 
Dixylyleneammonium salts, 1353. 
Dixylylthiocarbamide, meta-, action of 
acetic anhydride on, TRANs., 404. 
Doona zeylanica, resin from, 1385. 
Dudgeonite, 275. 
Dufrenite from Cornwall, 274. 
Dulcitol, effect of, on the electrical con- 
ductivity of boric acid solutions, 251. 


para-, 
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Durdenite, 154. 
Dyeing cotton, 662. 
Dyeing, theory of, 832. 
Dyes, hydroxyketone, 705. 
of the anthraquinone series, 935. 
—— of the primuline group, 195. 
of the triphenylmethane group, 
727. 
orthohydroxyazo-, 1038. 
Dynamite, analysis of, 623, 
Dyslyte, Trans., 978. 


E. 


Earth, blue, from the South African 
diamond fields, 25. 
Farth-nut fat, alterability of, 770. 
Ebulliscope, Raoult’s, 9. 
Fegonic acid, 749. 
Eegonine, 333. 
constitution of, 750. 
dextro- and levo-, oxidation pro- 
ducts of, 749. 
— reactions of, 1561. 
salts, 333. 
Fegoninelactone, a-brom-, 66. 
Effluvia from chemical or voltaic reac- 
tions, electrification of, 7. 
Fffusion of gases, 381. 
Elaterite from Dingwall, 273. 
from Ross-shire, 272. 
Electrical and chemical energy, relation 
between, in galvanic cells, 513. 
behaviour of precipitated mem- 
branes, 517. 
conductivity and capillarity, ana- 
logy between, 1408. 
and freezing point, 971. 
basicity of acids deduced from 
their, 631, 632. 
maximum, determination of 
the, of very dilute copper sulphate 
solutions, 965. 
molecular changes in metals 
as shown by their, 1308. 
—— —— of borie acid solutions in pre- 
sence of dulcitol, 251. 
—— of isomeric organic acids and 
their salts, 375, 517. 
—— of liquids, effect of pressure 
on, 250. 


of organic acids and their 
salts, 631, 632. 
of precipitated membranes, 


140 
a= of saline solutions, 141. 
of salt solutions, influence of 
water of crystailisation on the, 141. 
— of solid electrolytes, 1307. 
—— —— of solutions of double salts, 


6. 
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Electrical phenomena developed in the 
formation of solid carbonic anhydride, 
777. 

—— resistance of bismuth, 515, 

of metals, 4. 

—— —— of salts in the Bunsen flame, 


Electricity, conduction of, by the va- 
pours of heated salts, 515. 
Electrification of effluvia from chemical 
or from voltaic reactions, 7. 
Electrochemical investigations, 1309. 
Electrolysis, 778. 
—— in animal tissues, 597. 
—— of barium chloride, 1421. 
— of bile, 591. 
of fused aluminium fluoride, 153. 
of fused compounds of boron and 
silicon, 1321. 
of metallic thiocyanates, 1170. 
of sodium acetate, 1192. 
oxidation of cobalt 
Trans., 760. 
—— theory of, Proc., 1891, 118. 
Electrolyte, development of E.M.F. 
between mercury and an, 374. 
Electrolytes and non-electrolytes, freez- 
ing points of dilute aqueous solutions 
of, 971. 
E.M.F. of a metallic series of, 3. 
solid, electrical conductivity of, 
1307. 
specific inductive capacity of, 778. 
Electrolytic dissociation, and the mole- 
cular theory, 390. 
—— formule for, 1309. 
—— — hypothesis of, 521. 
—— —— in solution, 1148. 
—— estimation of metals as amalgams, 
1553. 
—— separations, 1296, 1396. 
synthesis of bibasic acids, 1192. 
Electrolytically dissociated substanccs, 
solubility of mixtures of, 142. 
Electromotive force, development of, 
between mercury and an electrolyte, 
374. 
—— —— of a metal in a series of elec- 
trolytes, 3. 
—— — of cells of certain metals, 
platinum, and nitric acid, 514. 
— — of galvanic elements, 514. 
of polarisation, 1405. 
Electrometallurgy of aluminium, 525. 
Element. See Galvanic element. 
Elements, dispersive powers of, 776. 
new periodic property of, 12. 
of the second periodic group, 
spectra of, 965. 
Elephant’s milk, 98. 
Ellagotannic acid, 918. 
Emmionsite, 154. 


salts by, 
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Emulsions, 948. 
Energy content in chemistry and 
physics, 1414. 
factors of, 975. 
Ensilage, changes 
1287. 


occurring during, 


Enzymes, tryptic, gelatin as a reagent 
for the detection of, 1522. 

Eosin, fluorescence of alcoholic solu- 
tions of, on heating, 139. 

Epichlorhydrin, action of phenylhydr- 
azine on, 582. 

relation between the spectro- 

metrical constants and chemical con- 
stitution of, 630. 

Erbium and didymium earths, separa- 
tion of, 1425. 

Erbium group, 1424, 

Erika, 195. 

Erucie acid, heat of combustion and 
formation of, 11. 

Erythrina broteroi, alkaloid from, 335. 

subumbrans, alkaloid from, 335. 

Erythritol, alkaline derivatives of, 657. 

Erythroxides, bibasic, constitution and 
heat of formation of, 1312. 

Eserine, reaction for, 1562. 

Essence of lemons, 1496. 

of myrtle, 1384. 

Etazole, 176. 

Ethane, chloro-, thermochemistry of, 
1311. 

— nitro-, action of alkali carbonates 
and hydroxides on, TRANs., 411. 

— — action of ammoniaon, TRANS., 
412. 

Ethenyldiphenylure'de, 69. 

Ethenylorthamidochlorodiphenylamine, 
300. 


Ether, action of light on, in presence of 
moist oxygen, TRANS., 51. 
formation of an explosive sub- 
stance from, Proc., 1891, 15. 
influence of temperature on the 
formation of hydrogen peroxide from, 
Trans., 56. 
Ethereal oil of asafeetida, 322, 464. 
— —— of Lindera fericia, 464. 
of sabadilla seeds, 1284. 
—— oils, 217, 1240. 
olefinic constituents of, 539. 
—— salts, dispersion of, 74. 
estimation of, in brandy and 
spirits, 503. 
formation of, by means of 
ethyl chlorocarbonate, 288. 
—— of organic acids, hydrolysis 
of, by potassium acetate, 425. 
—-— —— of polybasic acids, hydrolysis 
of, 1013. 
Ethers, formation of, in the preparation 
of isoallylene and its homologues, 996. 


Ethoxyazobenzene, base from, 211. 
Ethoxybenzamide, nitro-, 916. 
para-, 64. 
Ethoxybenzamidine hydrochloride, 
ortho- and para-, 64. 
—— parethoxyphenylhydroxypyrimid- 
inecarboxylate, para-, 64. 
Ethoxybenzenylamidoxime ethyl ether, 
meta-, 699. 
—— — para-, 700. 
Ethoxybenzimidoethyl ether 
chloride, para-, 64. 
Ethoxybenzoic acid, nitro-, 916. 
Ethoxybenzonitrile, ortho-, 63. 
ortho- and para-, imido-ethers 
from, 63. 
—— para-, 64. 
Ethoxydianilidoquinone, chlor-, 903. 
Ethoxydimethylaniline, meta-, reactions 
of, 693. 
Ethoxydinitronaphthyl sulphide, 321. 
Ethoxydiphenylhydroxypyrimidine, 
para-, 64. 
Ethuxyisosuccinie acid, 175. 
Ethoxynaphthalene, a-, nitro-deriva- 
tives of, 1379. 
Ethoxynaphthyl bisulphide, 8-, 322. 
sulphide, 8-, 321. 
Ethoxyparadihydroxyquinone, 
904. 
Ethoxyphenyldimethylhydroxypyrimid- 
ine, para-, 
Ethoxyphenylethylmethylhydroxy- 
pyrimidine, para-, 64. 
Ethoxyphenylhydroxypyrimidinecarb-! 
oxylic acid, para-, 64. 
Ethoxyphenylmethylbenzylhydroxypyr- 
imidine, para-, 64. 
Ethoxyphenylmethylhydroxypyrimid- 
ine, ortho- and para-, 64. 
Ethoxyphenyleulphonic acid, meta-,310. 
Ethoxyquinone, diamidodichlor-, 904. 
Ethyl acetamidonitrobenzoate, 912. 
— acetoacetate, action of ethyl 
B-bromopropionate on, 547. 
action of hydroxylamine on, 


hydro- 


chlor-, 


740. 

—- aldehydeuramide, 908. 

—— —— amidcbenzoic derivatives of, 
1484. 

—- —— condensation products of, 
172. 

—- constitution of, 1181. 

sulphur derivatives of, 204. 

acetodicarboxylate and its imido- 
ether, 171. 

—- a-acetoglutarate, action of ammonia 
and aniline on, 1187. 

—— acetonedicarboxylate, 671. 

action of ammonia, isobutyl- 

amine, and aniline on, 422. 

action of nitrous acid on, 738, 


—— 
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Ethyl acetonedioxalate, 426. 

—— acetonoxalate, coloured compounds 
from, 422. 

—— acetosuccinate and its homologues, 
action of ammonia and amines on, 
544. 

3-acetyldihydrocollidinecarboxyl- 
ate, 1091. 
a-acetylglutarate, 547. 
acetyltetramethylenecarboxylate, 
molecular refraction and dispersion 
of, Trans., 295. 
a-acetyltricarballylate, 423. 
8-acetyltricarballylate, 423. 
acetyltrimethylenecarboxylate, ac- 
tion of isoamyi iodide and sodium 
ethoxide on, TrRANs., 892. 
molecular refraction and dis- 
persion of, TRANs., 295. 
aconitate, action of ethyl sodio- 
malonate on, 546. 
acrylate, action of ethyl alcohol on, 
TRANS., 475. 
alcohol, action of iodine on, 656. 
—— solutions, specific heats of, 
1406. 
allyl ether, action of hydrogen 

chloride and bromide on, 164. 

allylacetate, action of alcoholic 

sodium ethoxide on, TRANs., 482. 
allylmethylbenzoylacetate, TRANs., 


. 


ami lobenzoate (orth-), action of 
ammonia on derivatives of, 912. 
amidocrotonate, action of heat on, 
TRANS., 172. 
amidoethylenedicarboxylate, 
Trans., 747. 


— action of baryta on, 749. 
—— a-amido-a-ethylideneglutarate, 
lactam of, 1187. 
a-amidoethylidenesuccinate and its 
derivatives, 544. 
8-amidoglutaconate, 422. 
amidonitrobenzoate, 912. 

—— p-amidothiazoledicarboxylate, 224. 
p-amidothiazylacetate, 743. 
amidotolylcarbamates, isomeric, 

702. 
angelate, action of alcoholic sodium 
ethoxide on, T'kans., 482. 
a-anilido-a-ethylideneglutarate, 
lactam of, 1187. 
benzalmalonate, action of ethyl 
sodacetoacetate on, 712. 
benzamidoxalacetate, 922. 
benzamidylcarbamate, 5Y. 
—— benzenebiazo- A’: *-dihydrotere- 
phthalate, 1487. 

-—-~ benzenebiazo- A* 5-dihydrotere- 
p'ithalate, 1487. 

—— benzenebiazoterephthalate, 1487. 
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Ethyl benzenedihydrazc-A*-5-dihydro- 
terephthalate (para-), 1486. 
-—— benzoylacetate, condensation of, 
with furfuraldehyde, TRANs., 1011. 
3-benzoyldihydrocollidinecarboxyl- 
ate, 1091. 
benzoylsodacetate and chloracetone, 
reaction between, TRANs., 191. 
benzylbenzoylacetate, TRANs., 
1006. 
benzyldicarboxyglutaconate. 179. 
ad action of ammonia on, TRANs., 
748. 

—— bromethylamido-a-crotonate, 817. 

bromide, molecular refraction and 
dispersion of, TRAws., 295. 
bromocaprylate, 1190. 

—— bromomethylacetoacetate, 223. 
bromo-8-naphthoate, 934. 
bromostearate, 1190. 

—— butanepentacarboxylate, 424. 
carbamate, action of parachloro- 

phenylhydrazine on, TRANS., 211. 
carboxyglutarate, 547. 
chloracetoacetate, action of sodium 

phenylmercaptide on, 712. 
chloralimidocarboxylate, 1003. 
chlorethylnaphthylcarbamates, 

1373. 

— chlorocarbonate, action of, on 

sodium formate, acetate, &c., 288. 
chlorofumarate, molecular refrac- 

tion and disnersion of, TRANs., 295. 
chloromalonate, action of phenyl- 

hydrazine on, 1068. 
a-chloromethylacetoacetate, 223. 
chlorophenylhydrazinepyruvate 

(ortho-), Trans., 211. 

—— chrysylcarbamate, 730. 

—— cinnamate, additive compound of, 

with ethyl sodacetoacetate, 914. 

citradibromopyrotartrate, 1185. 

cresyl ether, brom-, 552. 

imido-, 552. 

—— crotonate, action of ethyl alcohol 

on, TRANS., 478. 
cuproacetonedicarboxylate, 673. 
cuprobenzoylacetate, 459. 
cyanide, dimolecular, 888. 
diazobenzoate, 55. 

—— dibenzoylacetate, action of phenyl- 

hydrazine on, Trans., 1005. 

preparation and properties of, 

Trans., 1000. 

—— dibenzoylmethylacetate, TRANS., 

1005. 

—— aa’-dibenzylacetonedicarboxylate, 

674. 

—— dibenzylpentanetetracarboxylate, 

TRANs., 843. 

—— dibr»mhydromuconate,TRANS., 752. 

—— af8-dibrowobutyrate, 1184. 


—_—— 
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Ethyl dibromopentanetetracarboxylate, 
TRANS., 827. 
dibromoquinoneterephthalate, 
456 
dibromosuccinate, action of ethyl- 
enediamine on, 1004. 
action of zine on, 1184, 1338. 
—— dicarboxyglutaconate, action of 
ammonia on, TRANs., 745. 
—— — alkyl substitution products of, 
178. 
dichloracetate, action of, on the 
sodium derivative of ethyl malonate, 
Proc., 1891, 41. 
—— dichlorisopropylearbamate, 1374. 
dichlorisopropylchlorocarbamate, 
1374. 
dichlorisopropylnaphthylearb- 
amates, 1374. 
atest dee emmnaa 
374. 


a8-dichloropropylcarbamate, 1374. 
—— f-dichloropropylchlorocarbamate, 
1374. 
—— af-dichloropropylnaphthylcarb- 
amates, 1374. 
aB-dichloropropylphenylcarb- 
amate, 1374. 
aa’-diethylacetonedicarboxylate, 
673. 
—— diethylpentanetetracarboxylate, 
TRANS., 833. 
diethylpimelate, TRANs., 834. 
—— dihydrogen phosphate, 1014. 
—— dihydroxytartrate, 725. 
—— diisobutylpentanetetracarboxylate, 
TrRANs., 841. 
—— diisobutylpimelate, TRANs., 842. 
—— diisopropylpentanettracarboxylate, 
TRANs., 839. 
—— diisopropylpimelate, Trans., 810. 
—— dimethyl phosphate, 1015. 
—— aa’-dimethylacetonedicarboxylate, 
674. 
aa’-dimethyl-aa’-diacetylpimelate, 
and its decomposition products, 
Trans., 569. 
—— —— dihydrazone of, Trans., 573. 
— — hydrolysis of, TRANs., 580. 
preparation of, ‘TRANs., 571. 
—— dimethylpentanetetracarboxylate, 
Trans., 829. 
—— aa’-dimethylpimelate, Trans., 571, 
575, 831. 
— dimethylpyronedicarboxy late, 
133+ 


— dimethyltetrazonedicarboxylate, 
293. 

—— dinitrethoxybenzoate, 916. 

—-— dinitrohydroxy benzoate, 916. 

— dinitrophenylacetate, derivatives 
of, 1224. 
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Ethyl diphenylisosuccinate, preparation 
of, Trans., 731. 
—— diphenylpropionate, Trans., 735. 
: diphenylpyronedicarboxylate, 459, 
5. 
—— §-diphenylsulphonebutyrate, 204. 
—— dipropylpentanetetracarboxylate, 
TRANS., 836. 
—— dipropylpimelate, Trans., 837. 
disodiopentanetetracarboxylate, ac- 
tion of benzyl chloride on, TRANSs., 
850. 
—— — action of methylene iodide on, 
Trans., 798. 
— action of trimethylene brom- 
ide on, TRANs., 994. 
—— disodiotartrate, transformation of, 
by ethyl chloride, 830. 
— ecgonate, 749. 
—— ether and ethyl bromide, separa- 
tion of, 410. 
—— —— behaviour of, with sulphuric 
acid, 410. 
ethoxyhydroxypyridinedicarb- 
oxylate, 939. 
ethoxyoxalacetate, 545. 
—— ethoxy-a-pyridonedicarboxylate, 
39. 
ethylacetoacetate, sulphur deriva- 
tives of, 204. 
ethylacetonedicarboxylate, 673. 
ethylbenzyldicarboxyglutarate,179. 
— ethyldicarboxyglutarate, 179. 
a-ethyl-8-diethylsulphonebutyrate, 
205. 
a-ethyl-8-diphenylsulphonebutyr- 
ate, 205. 
a-ethyl-8-dithiophenylbutyrate, 
205. 


| —— ethylenedicarbamate, 1195. 


—— ethylenetricarboxylate, a-, Proc., 
1891, 41. 
ethylpiperidinebetaine salts, 943. 
fumarate, molecular refraction and 
dispersion of, TRANs., 295. 
—— furfuracrylate, 427. 
furfuralbenzoylacetate, 
1011. 
—— furylcarbamate, 182. 
—— glutaconate, action of ammonia on, 
Trans., 745. 
—— hexamethylenetetracarboxylate 
[1:1:3:3], Trans., 803. 
— homogentisate, 1129. 
—— hydrazomethylthioazolecarboxyl- 
ate, 225. 
—— hydrogen ethoxyhydropyridinedi- 
carboxylate, 939. 
fumarate, preparation and 
properties of, Trans., 736. 
hemipinate, 712. 
—- — hydroxyisophthalate, 1369. 


5 r 
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Ethyl hydrogen maleate, preparation and 
properties of, TRANs., 740. 

— malonate, properties of, 
1012. 

—. ac-metacrotonamidobenzoate, 
1485. 

na oximidosuccinate, stereochem- 
ical isomerides of, 823. 

—— hydroxyisoxazoledicarboxylate, 738. 

—— imidodicarboxylate, 42. 

—— iodide, action of, on magnesium, 
Proc., 1891, 17. 

molecular fefraction and dis- 
persion of, TRANS., 295. 

—— isobutenyltricarboxylate, 292. 

— B-isobutylamidoglutaconate, 422. 

isonitrosostearate, 542. 

—— isophenanthroxyleneacetoacetate, 
Trans., 2, 5. 

action of acetic anhydride on, 
TRANS., 7. 

— — action of bromine on, TRANS., 
8. 


— 


action of phenylhydrazine on, 
Trans., 7. 
hydrolysis of, with caustic 
alkalis, TRANs., 11. 
—— reduction of, with hydriodic 
acid, TrRans., 10. 
-—— reduction of, with zinc and 
hydrochloric acid, TRANs., 8. 
—— itadibromopyrotartrate, 1185. 
levulinate, derivatives of, 1337. 
—— lutidonecarboxylate, Trans., 174. 
bromo-, TRANs., 175. 
—— maleate, molecular refraction and 
dispersion of, Trans., 295. 
malonate, action of ethyl 8-bromo- 
propionate on, 547. 
action of ethyl dichloracetate 
on the sodium derivative of, Proc., 
1891, 41. 
action of methylene iodide 
and chloride on, in the presence of 
sodium ethoxide, 174. 
and methylene iodide, reac- 
tion between, 175. 
methacrylate, 1016. 
action of alcoholic sodium 
ethoxide on, TRANs., 481. 
methenyltricarboxylate, action of 
nitric acid on, 426. 


methylacetoacetate, sulphur deriva- | 


tives of, 204. 
methylacetonedicarboxylate, 674. 
methylacetylamidoformate, 293. 


methylamidoformate, action of | 


nitrous acid on, 292. 
methylazimidothiazolecarboxylate, 
226. 
—— methylbenzoyldihydrocollidine- 
carboxylate, 1091. 
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Ethyl methylbromothiazolecarboxylate, 
225. 
methyleamphocarboxylate, 1500. 
—— methylchlorothiazolecarboxylate, 
225. 
—— wmethyldibenzoylacetate, 
1891, 43. 
a-methyl-8-diethylsulphonebutyr- - 
ate, 205. 
—— methylphenylcyanosuccinate, 1065. 
methylphenylhydrazonitrosoaceto- 
acetate, 1116. 
—— methylphenylpyrazolonecarboxyl- 
ate, 673. 
a-methyl-u-phenylthiazolecarb- 
oxylate, 221. 
methylthiazolecarboxylate, 226. 
-—— methylthiazolecarboxylate-diazo- 
hydrate, 225. 

—— methylthiazolepropionate, 223. 
methylthiazylacetate, 743. 
a-naphthylazoacetoacetate, 1381. 

—— nitracetamidobenzoates, 916, 917. 


Proc., 


| —— nitracetylmethamidobenzoate, 917. 


—— nitramidobenzoate, 916. 
—— nitrethoxybenzoate, 915, 916. 
— nitrilosuccinamate, 175. 
—— nitrobenzoylamidobenzoate, 912. 
nitrohydroxybenzoate, action of 
ammonia on, 915. 
nitromethamidobenzoate, 917. 
—— nitroparamidobenzoate (meta-), 
306. 
nitropiperonylacrylate, 
56. 
—- nitrosoacetonedicarboxylate, 738. 
—— nitrosocyanacetates, 1450. 
—— nitrosomethylamidoformate, 293. 
—— nitrotolylearbamate, 702. 
opianate, action of potassium 
cyanide on, 1371. 
oxalacetanilate, 902. 
-— oxalacetoparatoluidate, 903. 
— oxalate, combinations of, with anil- 
ides, 902. : 
oxalethylacetanilate, 903. 
oxalhippurate, 922. 
oxamethanetolylcarbamate, 702. 
—— pentanetetracarboxylate, prepara- 
tion of, TRANsS., 822. 
—— — sodium derivative of, Proc., 
1891, 43. 


—— 


TRANS., 


synthesis with the aid of, 
Proc., 1891, 43. 

—— 1:3:3:5-pentanetetracarboxylate, 
547. 

—— phenanthroxyleneacetoacetate, 
TRANs., 1. 

action of acetic ucid on, 

TrANs., 14. 

action of aleoholic hydrogen 
chloride on, Trans., 22. 
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Ethyl phenanthroxyleneacetoacetate, 
action of alcoholic potash on, TRANS., 
24. 

— — action of ammonia on, TRANS., 
25. 

— -—— action of formic acid on, 
TRANS., 3. 

—— —— action of propionic acid on, 
TRANS., 17. 

action of sulphuric acid and 
alcohol on, TRANs., 18. 
a-phenanthroxyleneisocrotonate, 
TRANS., 2. 

—— pheny]benzamidopyrazolonecarb- 
oxylate, 923. 

—— phenylearbazate, 1213. 

phenyldibromopropionate, action 
of an alcoholic solution of silver 
nitrate on, 1055. 
—— phenylhydrazidoacetate, 1054. 
—— phenylhydrazonemesoxalate, 739. 
1-pheny1-3-methylpyrazolone-4- 
succinate, 423. 
phenylvalerate, 913. 

—— f-phthalimidoethylmalonate, 1247, 

—— 7-phthalimidopropylbenzylmalon- 
ate, 467. 

-phthalimidopropylethylmalon- 
ate, + 
phthalimidopropylmalonate, pre- 
paration of, 948. 
—— +-phthalimidopropylmethylmalon- 
ate, 1246. 
-phthalimidopropylpropylmalon- 
ate, 467. * 
phthalocyanacetate, 1337. 

—— £-picolinebetaine salts, 943. 

—— pimelate, preparation of, TRANs., 
825. 

potassioacetonedicarboxylate, 673. 

—— potassium malonate, electrolysis of, 

1192. 


properties of, 1012. 
suberate, electrolysis of, 1192. 
—— propanetetracarboxylate, prepara- 
tion of, Trans., 991. 

—— propanetricarboxylate, B-, Proc., 
1891, 41. 

—— propyl succinate, hydrolysis of, 
1013. - 

pyridinebetaine salts, 941. 

—— pyridonetetracarboxylate, 133-4. 
a-pyridyl ketone and its deriva- 
tives, 1504. 


conversion of, into 

pseudoconhydrine, 1504. 

—— —— pinacone of, 1504. 

B-pyridyl ketone and its deriva- 
tives, 1505. 

pyronetetracarboxylate, 1334. 

salts of a8-halogenised acids, de- 
halogenisation of, 1184. 
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Ethyl silicates, action of phosphorus 
oxychloride on, 815, 1171. 

—— sodacetoacetate, action of ethylene 
bromide on, TRANs., 853. 

action of, on ethyl benzal- 
malonate, 712. 

— additive products of, with 
ethereal salts of unsaturated acids, 
914. 

<= ——— preparation and properties of, 
171. 

sodethylacetoacetate, action of 
ethylene bromide on, TRANs., 893. 

—— preparation and properties of, 
171. 

sodiobenzamidoxalacetate, 922. 

sodiobenzylacetate, action of ethyl- 
ene bromide on, TRANs., 853. 

sodiocarbamate, syntheses with, 
42. 

sodiocyanacetate, action of bibasic 
acid chlorides on, 1337. 

—— sodiomalonate, additive products 
of, with ethereal salts of unsaturated 
acids, 914. 

—— sodoxalacetanilate, 902. 
succinocyanacetate, 1337. 
succinosuccinate and phloroglu- 

cinol, relationship between, 1485. 

—— — constitution of phenylhydraz- 
ine derivatives of, 1486. 

—— —— phenylhydrazine derivatives 
of, 1486. 

tetrabromadipate, Trans., 753. 

—— tetrethylacetonedicarboxylic acid, 
674. 

— thiacetamidoacetoacetate, 743. 

—— thiacetoacetate, TRANs., 329. 

— action of phenylhydrazine 
on, TRANS., 332. 

condensation of, with para- 
tolylhydrazine, TRANs., 339. 

—— —— preparation of, TRANs., 331. 

—— p-thioacetoacetate, 744. 

—— thiocarbimidoacetate, 180. 
thiocyanate, molecular refraction 

and dispersion of, Trans., 296. 

triethylacetonedicarboxylate, 674. 

—— tropate, 749. 
xanthochelidonate, 426. 

Ethylacetal, thio-, 541. 

Ethylacetone, thio-, 541. 

Ethylacetonediphenylmercaptole, thio-, 
568. 

Ethylacetone-ethylmercaptole, thio-, 
567. 

Ethylamido - a- naphthaphenazine, a-, 
470. 

Ethylamido-a-naphthatolazine, a-, 471. 

Ethylamidopiperonyl-w-carboxylic an- 
hydride, TRANs., 158. 

Ethylamine, derivatives of, 815. 
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Ethylamine, dithio-, 817. 

—— hydrochloride, diseleno-, 1216. 

—seleno- and _ thio-derivatives of, 
1216. 

— thio-, and its derivatives, 816. 

Ethylbenzene, occurrence of, in com- 
mercial xylene, 1197. 

Ethylbenzyl sulphide, occurrence of, in 
Ohio petroleum, 1173. 

Ethylbenzylamidophosphenyl chloride, 

437. 


Ethylbenzylamine, 5I. 
— hydrochloride, chloro-, 1351. 
Sititlecatbennepteaciate, hydrolysis 
of, TrRans., 1007. 
Ethylbenzylglutaric acid, 179. 
Ethylbenzylphenylthiocarbamide, 
Trans., 565. 
Ethylcitraconic acid, 453. 
anhydride, 453. 
Ethyleyanocamphor, 1499. 
Ethyldibenzylamine, 51. 
Ethyldimethylsuccinic acid, 290, 829. 
Ethyldiresorcinyl tetrethyl ether, 75. 
Ethyl-8-diselenidodiphthalamic _ acid, 
1216. 
Ethyldisulphidediphthalamic acid, 
1216. 
Ethylene bromide, molecular refraction 
and dispersion of, TRANs., 295. 
dicresyl ether, 553. 
—— dithiocyanate, 29. 
—— fluoride, hydrolysis of, 281. 
“oe imidothioacetate hydrobromide, 
02. 
— imidothiobenzoate hydrobromide, 
701. 
—— mercaptan dibenzoate, 701. 
—— nitrosodi-, 1393. 
oxide, heat of combustion of, 


—— tetrachloro-, thermochemistry of, 
1311. 

— tolyl ethyl ether, 553. 

—— — methyl ether, 553. 

phenyl ether, 553. 

Ethylene-bases, 414. 

action of heat on the hydro- 
chlorides of, 415. 

Ethylenediamine, action of, on ethyl 
dibromosuccinate, 1004. 

— action of, on thiamides, 1003. 

Ethylenediquinoline, 330. 

Ethylenedithiocarbamide, 744. 

Ethylenemetaxylyldiamine, 1208. 

Ethylenemethylphenyldiamine, 1208. 

Ethylene-a-naphthyldiamine, 1208. 

Ethyleneorthotolyldiamine, 1207. 

Ethyleneparatolyldiamine, 1208. 

Ethylenephenylcarbamide, 1207. 

Ethylenephenyldiamine and its homo- 
logues, derivatives of, 1206. 
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Ethylenephenylthiocarbamide, 1206. 
Ethylenequinolinequinaldine, 330. 
Ethylenimine, 415. 
Ethylformyleamphor, 574. 
Ethylglutaconie acid, 179. 
Ethylhomopiperidinic acid, a-, 466. 
Ethylhydrastamide, 92. 
Ethylhydrastimide, 92. 
Ethylidene diethyl ether, chlor-, 540. 
Ethylimidomethylene ethylene bisulph- 
ide, 895. 
Ethylisobenzaldoxime, 1478. 
Ethylisophthalic acid, 1064. 
Ethylisopropylbenzene, meta-, and its 
derivatives, 183. 
para-, and its derivatives, 183. 
Ethylisopropylbenzenesulphonic acids, 
derivatives of, 183. 
Ethylisopropylphenol, para-, 184. 
Ethylitaconic acid, 453. 
Ethylmaleic acid, formation of, 1221. 
Ethylmercaptophthalimide, preparation 
of, 815. 
Ethylmesaconic acid, 453. 
Ethylmetanitrobenzaldoximes, 
isomeric, 1478. 
Ethylmetanitroisobenzaldoxime, 1478. 
Ethylmethylearboxyglutaric acid, 829. 
Ethylmethylglutaric acids, para- and 
meso-, 829. 
Ethylmethylmaleic anhydride, 291. 
Ethylmethylmalic acid, 1455. 
anhydride, 1456. 
Ethylmethylsuccinic acid; asymmetrical, 
829, 1018. 
Ethyl-a-naphthylamine, 1238. 
Ethyl-1:4-naphthylenediamine, 1239. 
Ethylortho-xylidine, 1204. 
isonitroso-, 1204. 
Ethyloxalylorthamidobenzamide, 910. 
Ethylparanitroisobenzaldoxime, 1477. 
Ethylparatolyldibydrotolutriazine, 842. 
Ethylphenylamidoacetic acid, 837. 
Ethyl-- tpg droxypropionic acid, 
a-, TRANs., 1009. 
Ethyl- B- «ak son N acid, a-, 
1891, 43. 
Ethylphenyloxypseudothiazole, 222. 
Ethylphthalimide, chlor-, 1472. 
Ethylpiperidine, 1- amido-, 817. 
— and its salts, 


stereo- 


Proc., 


Ethylpiperidone, B-, 466, 1246. 

Ethylpiperylalkine, a-, 1505. 

Ethylpropylbenzene, 688. 

—— para-, 45. 

—— para-, and its derivatives, 184. 

Ethylpropylbenzene- a-sulphonamide, 
ra-, 45. 

Ethylpropylbenzene-8-sulphonamide, 
ara-, 45. 

Ethylpseudothiosinamine, 549. 
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Ethylpyridine, 8-, properties of, 579. 
Ethylpyridylalkine, a-, 1505. 
Ethylpyrroline, synthesis of, 1387. 
Ethylquinoline, oxidation of, 1095. 
— 2’-w-dichloro-, 83. 
Ethylsulphinic acid, 203. 
Ethylsulphoneacetone, 665. 
Ethylsulphoneisocrotonic acid, B-, 204. 
Ethylsulphonephenylsulphonal, 1067. 
Ethylthiocarbimide, molecular refrac- 
tion and dispersion of, TRANs., 296. 
Ethylthiosinamine, 549. 
Ethylthiosulphonates, action of phos- 
phoric chloride on, 927. 
Ethyltoluquinol, 209. 
Ethyltricarballylic acid, 546. 
Eucolite from Magnet Cove, Arkansas, 
529. 
Eudialyte from Magnet Cove, Arkansas, 
529, 1330. 
Eukairite from the Argentine, 1435. 
Eulyte, 889, Trans., 978. 
Eurhodines and eurhodoles, formule of, 
944. 
indulines, and safranines, relations 
between, 746, 1213. 
Eutaxitic glasses of the liparites, 649. 
Euxanthone, 1349, 
ethyl ether, 1349. 
Evaporation at any desired temperature, 
vacuum desiccator for, 1152. 
considered as a process of diffusion, 
384, 
study of, 1316. 
Excretion of digestive ferments from 
the animal, 483. 
—— of iron, 1128. 
— of nitrogen in the sweat, 350. 
— of uric acid and nitrogen in cases 
of leuceemia, 483. 
—— —— influence of drinking 
large quantities of water on, 348. 
Expansion of water and other liquids, 8. 
Explosion occasioned by impurities in 
commercial ether, Proc., 1891, 15. 
—— of gaseous mixtures, influence of 
temperature on the limits of, 975. 
Exsiccator, error in the principle of the 
ordinary, 259. 


F, 


Faba vulgaris, composition of the seeds 
of, 1543. 
Falkenhaynite from Joachimsthal, 1167. 
Fasting, decomposition of albumin in, 
1524. 
Fat, absorption of, 756, 849. 
analysis, 870. 
butter, optical analysis of, 1401. 
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Fat, estimation of, in milk, 508, 509, 
625, 1299, 1402, 1559. 

—— extraction apparatus, 625. 

influence of, on the digestibility of 
proteids, 752. 
of sabadilla seeds, 1284. 
Fats, analysis of, 509. 
absorption of, in the absence of 
bile, 593. 

—— estimation of, 505, 506. 

-—— estimation of, in vaselin, 1401. 

—— examination of, 248, 1301. 

—— food, alterability of some, 770. 

—— obtained from fungi, 606. 

—-of Amanita pantherina and Bo- 
letus luridus, 1285. 

—— thermochemistry of, 11. 

Fatty substances, behaviour of, in 
normal germination, 489. 

Fayalite in the obsidian of Lipari, 
158. 

Febrifuges, effect of, on hepatic glyco- 
gen, 1527. 

Feeding, importance of asparagine for, 
1525. 

Felspar, conversion of, into a scapolite, 

* 277. 

—— large porphyritic crystals of, 276. 

Fenchene, 1082, 1088. 

Fenchole, 218, 1086. 

Fencholenic acid, 219. 

Fencholeoxime, 218. 

Fenchone, 218, 1082, 1086. 

Fenchonoxime, 1087. 

Fenchyl alcohol, 1087. 

chloride, 1088. 

Fenchylamine, 1087. 

Ferment, butyric, conversion of starch 
into dextrin by the, 659, 1446. 

—— —— fermentation of starch by, 
660. 

—— diastatic, in urine, 760. 

glycolytic, of the blood, isolation 
of, 755. 
— of nitrification, 352. 
— oxalic, 857. 
soluble, of urea, 100. 

Fermentation, alcoholic, by “champignon 
du muguet,” 854. 

—— new, of starch, 1284. 

—— of bread, 1532. 

— of calcium glycerate by the Bacil- 
lus ethaceticus, TRANS., 31. 

—— of cherry and currant juice, 1539. 

—— production of the higher alcohols 
in, 411. 

Fermentations, acetic and lactic, influ- 
ence of artificial gastric juice on, 
488. 

—— induced by the Pneumococeus of 
Friedlander, 'TRans., 253. 
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‘Fermentations, lactic and butyric, action 
of mineral acids on, 488. 

Ferments, digestive, excretion of, 483. 

--—— —— influence of temperature on, 
1271. 

—— value of nitrates and ammonium 
salts as food for, 1135. 

Ferric chloride, molecular refraction 
and dispersion of, in solution, TRANs., 
595. 

— — reduction of, by light, 965. 

— dextrosate, TRANs., 325. 

—— hypophosphite, assay of, 1290. 

—— oxide, estimation of, in phosphates, 
501, 963. 

estimation of, in phosphatic 
manures, 245. 

—— — separation of, from alumina, 
1293. 

—salts and thiocyanates, reaction 
between, 1150. 

— selenites, 262. 

—— sulphates from Chili, 274. 

Ferricyanides, reactions of, 410. 

Ferrocyanides, estimation of, 247. 

estimation of, in gas-refuse, 367. 

Ferro-goslarite, 992. 

Ferromangauese, crystalline, 646. 

Ferronatrite, 649. 

—— from Chili, 274. 

Ferropentacarbonyl, TRANs., 1091. 

Fever, elimination of urea in, 1530. 

increased output of nitrogen in, 


Fibre, crude, estimation of, 865. 
vegetable, action of nitric and 

sulphuric acids on, 814. 

Fibres, vegetable, action of nitric acid 
on, 1001. 

Fibrinogens, tissue, 1524. 

Fig wine, 1135. 

Filters, dried, weighing of, 613. 

Filtration, rapid, of organic liquids, use 
of liquefied carbonic anhydride for, 
854 


Fisetin, 1386. 

Fisetol, 1387. 

— dimethyl ether, 1387. 

ethyl ether, 1387. 

ethyl ether, 1386. 

—— triethyl ether, 1387. 

Flame, nature of, 1309. 

Flavopurpurin, conversion of anthra- 
quinone-a-disulphonic acid into, 934. 

Flinkite from Harstigen Mine, Sweden, 
20. 

Flour, action of sulphurous anhydride 
on, 95. 

bacteria from, 1532. 

Fluorene hydrides, 314. 

Fluorides, action of, on yeast, 1532, 

Fluorine, atomic dispersion of, 774. 
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Fluorine, atomic weight of, 15. 
estimation of, 615. 
free, probable occurrence of, in the 
fluorspar of Quincié, 149. 
Fluorspar from Quincié, 148. 
Fodder, estimation of free fatty acids in, 
770. 
—— influence of heat on the digesti- 
bility of, 752. 
Fodders, analysis of, with special refer- 
ence to the proteids, 858. 
Food free from nitrogen, influence of 
proteids on the digestion of, 344. 
rations of grown animals, effect of 
increasing the proteids in, 753. 
Foods, peptonised, 953. 
Formaldehyde, action of, on phenols, 
1199. 
formation of starch from, 1539. 
Formaldehydes, thio-, polymeric, 1011. 
Formates, action of ethyl chlorocarbon- 
ate on, 288. 
Formic acid, estimation of, in presence 
of acetic and butyric acids, 248. 
Formoparatoluidide, 1202. 
Formoxime and its polmerides, 663. 
Formylacetic acid, oximido-, 1458. 
Formylcamphor, 574. 
Formylearbamide, thermochemistry of, 
1448. 
Formylchloralimide, 1003. 
Formyldiorthamidobenzamide, 909. 
Formylfenchylamine, 1087. 
Formylorthamidobenzomethamide, 909. 
Formylorthomethamidobenzamide, 910. 
Formylparachlorophenylhydrazine, 
TrRans., 213. 
Formylparamidobenzoic acid, 304. 
Fowlerite from New Jersey, 530. 
Freezing point, adhesion at the, 969. 
— and electrical conductivity, 
971. 
—— —— determinations, 
for, 784. 
of gold containing aluminium 
or silver, 1161. 
of solutions, abnormal de- 
pression of, 1411. 
of triple alloys of gold, cad- 
mium, and tin, TrRANs., 936. 
points, determination of, with the 
platinum thermometer, 251. 
of dilute aqueous solutions 
of electrolytes and non-electrolytes, 
971. 
— of dilute solutions, 1148. 
Fructose, d-, and 1-, configuration of 
1176, 1445. 
Fulminic acid, constitution of, 282, 446. 
Fumaramic acid, 177. 
Fumaranilic acid, 177. 
chloride, 176. 


apparatus 
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Fumaric acid, conversion of maleic acid 
into, 1338. 

— chloride, chloro-, molecular re- 
fraction and dispersion of, TRANS., 
295. 

—— dianilide, 1220. 

‘—— a-dinaphthalide, 1220. 

Fungi, sugars present in, 954. 

Fungus symbiosis of the Leguminosa, 
353. 

Furazancarboxylic acid, 827, 896, 1184. 

Furazanpropionic acid, 418. 

amidoxime, 419. 

—— anhydride, 418. 

Furfuraecrylic acid, 
ethereal salts of, 427. 

Furfuraldehyde, action of, on animals, 
1393. 

— formation, detection and signifi- 
cance of, 867. 

Furfurallevulinic acid, 1456. 

Furfurisophthalic acid, 1065. 

Furfurphenyldibydro-8-naphthatri- 
azine, 841. 

Furfurylamine, action of methyl iodide 
on, 294. 

Fusel oil, estimation of, in spirits, 622, 
1556 


preparation of 


G. 


Gadolinite, 1168. 
Gadolinite-earths, separation of, 1426. 
Gadolinium chloride, spark spectrum 
of, 2. 
Marignac’s, 17. 
Gahnite from Delaware Co., 
vania, 1168. 
Galactangeddic acid, Trans., 1057. 
Galacto-arabane, 1179. 
Galactonic acid, rotatory power of, 43. 
Galactose, estimation of, 1143. 
Galactoseoxime, 665. 
Galic acid, 713. 
Gallic acid, 70. 
action of formaldehyde on, 


Pennsyl- 


— 


1199. 
conversion of, into benzoic 
acid, 1481. 
—— molecular weight of, 145. 
oxidation of, 713. 
Gallisin, preparation and properties of, 
536 


Galvanic cells of certain metals, plati- 
num, and nitric avid, variations of 
E.M.F. in, 514. 

relation between electrical 
and chemical energy in, 513. 

elements, electromotive force of, 
514. 
Garnet from Canada; 647. 


Garnet from Kedabeck, in Caucasia, 
1169. 

Garnet-group, minerals of the, 24. 

Gas, coal-, estimation of cyanogen in 
367. 

—— compressed, terpene in the oil 
from, 1085. 

—— determination of the absolute 
density of, 379. 

determination of the weight of, 
from the volume, TRANS., 894. 

illuminating, detection of sulphur 
not combined with hydrogen in, 862. 

Gas-battery, 374. 

Gaseous mixtures, influenee of tempera- 
ture on the limits of the explosion of, 
975. 

Gases, apparatus for the analysis of, 

240. 


—— chamber exit, testing, 497. 
compressibility of, 378. 
—— dissociating, law of, 780. 
dissociation of, by the silent dis- 
charge, 143. 
effusion of, 381. 

—— kinetic theory of, and osmotic 
pressure, 638. ; 

—- osmotic pressure from 
the standpoint of, 389. 

—— measurement of, 1135. 

----— mixed, slow combustion of, 1153. . 

—— pressure of compressed, 520. 

—— pyrites burner, testing, 496. 

—— rapid preparation of, 14. 

—— refraction and constitution of, 
629. 

respiratory exchange of, 1270 

— solubility of, in water, 384. 

Gasholder, universal, 1414. 

Gas-refuse, estimation of ferrocyanides 
in, 367. 

Gastric juice, artificial, influence of, on 
the acetic and lactic fermentations, 
488. 

—— detection of hydrochloric 
acid in, 767. 

—— —— estimation of free hydro 
chloric acid in, 593, 613, 767. 

Gas-works, examination of water for 
contamination by, 117. 

Gedda gum, proteid from, TRans., 
1061. 

—— gums, TRrAns., 1029. 

Geddic acids, TRANS., 1029. 

Geddinosic acid, Trans., 1041. 

Geddinosic acid, 8-, TRANs., 1054, 

Gelatin and metaphosphoric acid, com- 
pounds of, 477. 

digestion of, 949. 

Gelatin-peptone, ‘950. 

Gentisein, 1244, 1386. 

Gentisin, 1244, 1386. 
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Geranaldehyde, 323, 539. 
— tetrabromide, 539. 
Geranic acid, 323. 
Geraniol, oxidation of, 30. 
Geranium essence, Turkish, detection of, 
in oil of roses, 1555. 
—— oil, Indian, 30, 287, 323. 
Germanium oxide, action of magnesium 
on, 802. 
Germinating barley, influence of temp- 
erature on, TRANS., 664. 
Germination, change in the nitrogenous 
substances of barley during, 489. 
conversion of starch during, 357. 
mode of solution of reserve cellu- 
lose during, 356. 


normal, behaviour of fatty sub- 


stances and the réle of the lecithins 
during, 489. 
Gerontine, 588. 
a so-called, from Pennsylvania, 
5. 


Glass, solvent action of hot water on, 
4 


Gleditschia triakanthos, nitrogen as- 
similation of, 1533, 1536. 

Globulin, a bactericidal, 352. 

—— which kills bacteria, 352. 

Glucobiose, synthesis of a new, 412. 

Gluconic acid, oxidation of, with 
Fehling’s solution, 426. 

—— rotatory power of, 43. 

Glucose, estimation of, 1143. 

— fermentation of, with Friedlinder’s 
Pneumococus, TRANS., 254. 

—— formation of, in the organism, 
1125, 1392. 

—— in organs with impeded circulation 
and in hydrocyanic acid poisoning, 
1126. 

Glucose, d.-, configuration of, 1176, 


l.-, configuration of, 1176, 


Glucosoxime, 813. 

Glue, products of the artificial diges- 
tion of, 232. 

Glutamic acid, condensation of, with 
benzenesulphonic chloride, 202. 

— — inactive, 420. 

Glutaramide, 62. 

Glutaramidine salts, 62, 

Glutaramidy] acetate, 62. 

ethyl ether hydrochloride, 61. 

—— isobutyl ether hydrochloride, 62. 

—— methyl! ether hydrochloride, 61. 

Glutaric acid, action of heat on, 1011. 

— — amido-, 420. 

—— — bromination of, 1191. 

—— —— decomposition of, by sun- 
light, in presence of a uranium salt, 
1013. 
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Glutaric acid, dibromo-, 1191. 
a-nitroso-, 419. 
—— —— preparation of, TRANs., 993. 
acids, aa-dialkyl-, a new synthesis 

of, 178. 

Gluten, action of sulphurous and other 
acids on, 95. 

Gluten-casein, digestion products of, 
342. 

Glutinopeptone, 233. 

Glutose, 232. 
Glyceric acid, 
Trans., 96. 

—— optically active, crystalline 
form of the calcium salt of, TRANs., 
233. 

Glycerol, action of, on albumin, 589. 

—— bases formed by the action of 
ammonium salts on, 581. 

—— influence of, on gaseous 
bolism, 345. 

—— molecular refraction and disper- 
sion of, Trans., 295. 

volumetric estimation of, in wine, 
369. 

Glyceryl pyruvate, 1018. 
Glycocine, amido-, 56. 

and its anhydride, 
weight of, 38. 

—— preparation of, 38. 

Glycogen, deposits of, in the tissues, 
1274. 

formation of, in the liver, 1526. 

—— of the liver, influence of alkalis on, 
758. 

Glycol chlorhydrin, action of benzyl- 
amine on, 1351. 

—  chlorhydrins, action of carbonic 
chloride on, 1373. 

Glycolysis in the blood, 1528. 

Glycolytic ferment in the blood, isola- 
tion of, 755. 

Glycosuria, chemical detection of, 369. 

Glycuronic acid, formation of, during 
inanition, 1529. 

reduction of, by 

amalgam, 294. 

synthesis of, 677. 

Glyoxal, condensation products of, with 
some mercaptans, 186. 

Glyoxime peroxide, 282. : 

Glyoximes, action of nitric peroxide on, 
315. 

Glyoxylpropionic acid and its deriva- 
tives, 416. 

Goethite from Nova Scotia, 647. 

Gold, action of nitrosyl chloride on, 
TRaNs., 662. 

cadmium and tin, freezing point 

of triple alloys of, TRANs., 936. _ 

— containing aluminium or silver, 
freezing point of, 1161. 


an optically 


active, 


meta- 


molecular 


sodium 
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Gold containing aluminium, cooling of, 
1161. 
electrolytic estimation and separa- 
tion of, 1140, 1141, 1296, 1396. 
— electrolytic estimation of, 1140, 
296. 
electrolytic separation of, from 
cobalt, 1141, 1396. 
electrolytic separation of, from 
cobalt, copper, nickel, palladium, and 
platinum, 1396. 
electrolytic separation of, from 
zine, 1140. 
—— in turquoise, from New Mexico, 
155. 
— removal of, from suspension and 
solution, by fungoid growths, 401. 
sulphides, colloidal, 1162. 
Gonolobus condurango, constituents of 
the bark of, 1387. 
Gordaite, 649. 
Grape sugar and its isomerides, configu- 
ration of, 1173, 1444. 
influence of inactive sub- 
stances on the rotatory power of, 
1178. 
Graphite, formation of, by contact 
metamorphosis, 989. 
Grass oils; Indian, 285. 
Gravivolumeter, TRANS., 894. 
Grease, estimation of, 1144. 
Greenockite, synthesis of, 990. 
Gripbite from Dakota, 1328. 
Grossularite, pink, from Mexico, 993. 
Guaiacol, physiological action of, 99. 
Guanajuatite, 1328. 
Guanamines, 416. 
Guanidine, 1180. 
—- condensation of, with ethereal salts 
of ketonic acids, 1007. 
picrate, 1180. 
Gulonic acid, d.-, preparation of, 678. 
1.-, 667. 
Gulonolactone, i.-, 668. 
Gulose, d.-, 678. 
— configuration of, 1176, 1445. 
Gulose, 1.-, 667. 
configuration of, 1176, 1445. 
Gum arabic, 866. 
— — adulteration of, with gum 
senegal, 866. 
—— from the sugar-beet, 284. 
— senegal, 866. 
— wood-, 659. 
Gums, gedda, TRAns., 1029. 
of the arabin group, TRANS., 1029. 
Guvacine, 1520. 
Gymnema latifolium, amygdalin in the 
leaves of, 338. 


H. 


Hematin, vegetable, 751, 845. 
Hematoporphyrin in urine, 601, 1130, 
1279. 
Hematoporphyrinuria, 601, 1130, 1279. 
Hemocyanin, preservation of, 591. 
Hemoglobin, 845. 
— compounds of, with carbonic an- 
hydride, 343. 
crystallisation of, 343. 
—— cutaneous pigment as an ante- 
cedent of, 480. 
—— in blood, increase of, at great alti- 
tudes, 754. 
— transformation of, in the bile, 
482. 
Halogens, action of, on aromatic com- 
pounds in presence of light, 898. 
and metals, velocity of reaction 
between, 1149. 
— displacement of, by the amido- 
group, 36. 
surface tension of the, 257. 
Haloid compounds, magnetic rotation 
of, Proc., 1890, 142. 
Halotrichite from Colorado, 993. 
Haumlinite, 20. 
Hardness of natural waters, estimation 
of, 116. 
— of water, estimation of, 1554. 
Hay, digestibility of, 595. 
Heart, action of nicotine on, 96. 
Heat changes in the hydrogenation of 
closed chains, 377. 
endothermic and exothermic reac- 
tion of organic bases, 377. 
—— influence of, on the digestibility of 
fodder, 752. 
— of combustion and constitution of 
organic compounds, 632. 
und structural formule of 
alkylene oxides, acetaldehyde and its 
polymerides, trimethylene, and ben- 
zene, 633. 
of coal, use of the calorime- 
tric bomb in determining, 520. 
—— —— of hydromellitic and hydro- 
terephthalic acids, 1147. 
—- —— of organic compounds, 251. 
of solid bibasic acids, rela- 
tions of, to those of the gaseous hydro- 
carbons, 252. 
of dissolution of carbon compounds 
in various alcohols, 1313. 
of formation of bibasie erythrox- 
ides, 1312. 
— of neutralisation, 1406. 
—— phosphorescence of minerals under 
the influence of, 776. 
— specific of mercury, 632. 
Heat. See also Thermochemistry. 
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Heats of combustion and formation of 
fats and fatty acids, 11. 
—— of orgunic chlorine com- 
pounds, 1311. 
— of terephthalic acid, 
and its hydrogenated derivatives, 
376. 
specific, of some solutions, 1406. 
Heintzite, 528. 
Heliophyllite from Harstigen Mine, 
Sweden, 20. 
‘Helix pomatia, the so-called liver of, 235. 
Hemato-alkalimetry, new method of, 
348. 
Hemicelluloses, 1179. 
Hemimellibenzaldehyde, i353. 
Hemimellibenzyl alcohol, 1352. 
Hemimellibenzylamine, 1352. 
Heptanaphtheneamine, 1452. 
Heptanaphthenecarboxylic acid and its 
derivatives, 1452. 
Heptane, molecular refraction and dis- 
persion of, TRaANs., 295. 
Heptarabinanpentagalactangeddic acid, 
RANS., 1074. 
Heptarabinantetragalactangeddic acid, 
Trans,, 1071. 
Heptarabinantrigalactangeddic 
RANS., 1065. 
Hernandia sonora 
alkaloid from, 338. 
Hexadecylmalonamic acid, 1451. 
Hexadecylmalonic acid, 1451. 
Hexahydrobenzoic acid, and its deriva- 
tives, 1481. 
Hexahydronicotinic acid hydrochloride, 
735. 

Hexahydropseudocumene, 185. 
Hexahydroterephthalic acid, cis-, heats 
of combustion and formation of, 376. 
fumaroid, heats of combus- 

tion and formation of, 376, 
Hexahydroxyanthraquinone, 935. 
‘“Hexamethoxybenzile, 1219. 
Hexamethoxybenzilic acid, 1219. 
Hexamethoxydeoxybenzoin, 1219. 
Hexamethoxyhydrobenzoin, 1219. 
Hexamethylenamine, additive products 

of, 663. 

— behaviour of, with various re- 

agents, 1179. 

tetrasilver bromide, 818. 
Hexamethylene-derivatives, synthesis of, 

Trans., 798. 
Hexamethylenedicarboxylic acids, new 

synthesis of, Trans., 990. 

anhydride rcis-, Trans., 812. 
Rensnciighanntetinntenlie 
reis.. Trans., 808. 
[eistrans, TRans., 814. 
—— acids. conversion of one into the 
other form of, TrRans., 813, 816, 817. 


acid, 


and H. ovigera, 


acid, 
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Hexamethylenetetracarboxylic acid 
[1:1:3:3], Trans., 804, 
formation of, TRANs., 994, 
Hexamethyltriamidophenylditolyl- 
methane, 728. 
Hexamethyltriamidotriphenylsulphine 
hydroxide, 715. 
salts, 714. 
Hexamethyltriamidotritolylmethane, 
729. 
Hexametbyltriamidotrixylylmethane, 
729. 
Hexane, normal, heats of combustion 
and formation of, 376. 
Hexarabinanpentagalactangeddic acid, 
Trans., 1074. 
Hexarabinantrigalactangeddic 
Trans., 1065. 

Hexyl sulphide, occurrence of, in Ohio 
petroleum, 1173. 
Hexylene dibromide 

diallyl, 160. 
Hexylparatolyldihydrotolutriazine, 842. 
Hexylphenyldihydro-8-naphthatriazine, 

841. 


acid, 


obtained from 


Hintzeite, 528. 
Hippuro-phosphates, 98. 
Hippurylbenzalhydrazine, 57. 
Hippurylhydrazine, 56. 
nitroso-, 57. 
Homarecoline, 95. 
Homilite, 1168. 
Homobenzenylamidine 
para-, 560. 
parahomobenzenylazosulphime- 
carbohydrosulphide, para-, 560. 
Homobenzenylamidosulpbime _ para- 
homobenzenylsulphimedithiocarb- 
amate, para-, 560. 
Homobenzenylamidoxime, para-, action 
of carbon bisulphide on, 559. 
Homobenzenylazosulphimecarbobisulph- 
ide, para-, 560. 
Homobenzenylazosulphimecarbohydro- 
sulphide, para-, 560. 
Homobenzhydrylamine, meta-, 1480. 
ortho-, 1480. 
—— para-, 1479. 
Homobenzhydrylcarbamide, 1480. 
Homobenzhydrylphenylcarbamide, 
para-, 1480. 
Homobenzhydrylthiocarbamide, para-, 
1480. 


hydrochloride, 


Homochelidonine, 844. 
a-, 229. 
B-, 229. 
Homocumic acid and its derivatives, 
1057. 
Homogentisic acid, 1129. 
Homologous compounds, vapour pres- 
sure of, 969. 
Homology, alicyclic, 1097. 
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Homopiperidinic acid, derivatives of, | 
466, 1246 

Homoterephthalic acid, and its deriva- | 
tives, 1057. 

Honey, pine tree, 412. 

Honey-dew, pine tree, 412. | 

Hops, estimation of tannin in, 870. 

Hornblende, artificial, 1439. | 

-— from the Lizard, 276. 

Hornblendes, basaltic, 649. | 

Horse, sweat of the, 349. 

Humic acid, 1089. | 

—— —— from sugar, thermochemistry | 
of, 1456. 

anhydride, 1089. 
—— compounds, 1089. 
Humus as manure, 859. 
estimation of, in soil, 627. 

Hunteria corymbosa, alkaloid from, 
336. 

Hyalite, artificial production of, at the 
ordinary temperature, 991. 

Hydantoic acid, thio-, 180. 

Hydantoin, thio-, 179. 

Hydatid cysts, liquids from, 97. 

Hydrocarpus, hydrocyanic acid in, 
338 


Hydracrylic acid, 170. 

Hydrastine. 1518. 

— alkyl] derivatives of, 92, 93. 

— allyl iodide, 93. 

Hydrastophthalimidine, 94. 

Hydratropaldehyde, 898. 

Hydrazine, 263. 

— dihydriodide, 264. 

—— dihydrobromide, 264. 

—— dihydrofluoride, 264. 

—— hydrate, 263. 

— — action of, on benzophenone, 
1358. 

—— —— — on isatin and phenols, 


1360. 


—— 


| 
| 
| 
| 
| 


on ketones and ortho- 
diketones, 1355. 
a-hydrazopropionate, 39. 
—— monohydriodide, 264. 
monohydrobromide, 264. 
—— physiological action of, 239. 
—— poisonous action of, 239. 
sulphate, 263. 
Hydrazineacetic acid, 56. 
Hydrazineamidodiphenyldisul phonic 
acid, 930. 
Hydrazinehippuric acid, nitroso-, 57. 
= physiological action of, 


Hydrazisatin, 1360. 

Hydrazobenzene, pariodo-, 211. 

Hydrindene, 206. 

Hydriodic acid, action of, on substances 
containing sulphur, 1296. 

—and bromic acids, influence of | 


|——- ——». ——._ estimation of, 


mineral acids on the velocity of re- 
action between, 144. 

Hydriodic acid, molecular refraction 
and dispersion of, in solution, TRANS., 
593: 

Hydriodocinchonine, 1517. 

Hydrobenzovin dibenzoate, 931. 

—— preparation of, 1492. 

Hydrobenzoins and their anhydrides, 
1069. 

—— oxidation of, 1069. 

Hydroberberine, 332. 

Hydrobromanhydroecgonine 
bromide, 94. 

Hydrobromic acid, molecular refraction 
and dispersion of, in solution, TRANS., 
593. 


hydro- 


preparation of, 976, 1320. 

Hydrocarbons, aromatic, heat of com- 
bustion and constitution of, 632. 

— ring, and nucleus structure 
of, 1343. 

— substitution in, 44. 

— substitution of halogens in, 
1020. 

— closed-chain, heats of combustion 
and chemical constitution of, 632. 

fatty, velocity of the halogenisation 


of, 145. 


| ——— gaseous, relation of the heats of 


combustion of solid bibasic acids to 
those of, 252. 

—— melting points of binary mixtures 
of, 1495. 


| ——— spectra of, 773. 


synthesis of, 685. 
—— unsaturated, and phenols, con- 
densation of, 208, 571. 
isomeric change in, 1330. 
volatile, volumetric estimation of, 
1141. 
Hydrochloric acid, aqueous coefficients 
of volatility for, 798. 
— — estimation of, in gastric 
juice, 593. 


| ——_ —— free, estimation of, in gastric 


juice, 593, 613, 767. 


|—— —— —— estimation of, in pre- 
| 


sence of acid phosphates, 1288. ’ 
in 
stannous chloride solutions, 241. 
molecular refraction and dis- 
persion of, in solution, TRANs., 593. 
Hydrochlorobutallylcarbindimethy1- 
amine, 1506. 
Hydrochlorobutallylmethylearbinamine, 
1507. 
Hydrochlorobutallylmethylcarbindi- 
methylamine, 1508. 
Hydrochloropentallylcarbindimethyl- 
amine salts, 1508. 
Hydrocinnamanilide, Proc., 1891, 71. 


1656 


Hydrocinnamic chloride, Proc., 1891, 
71. 
—— —— action of aluminium chloride, 
on, Proc., 1891, 71. 
Hydrocinnamide, Proc., 1891, 71. 
Hydrocotarnine, physiological activity 
of, 762. 
Hydrocotoin, a constituent of coto-bark, 
578. 
Hydrocyanic acid, distribution of, in the 
vegetable kingdom, 338. 
poisoning by, applied to the 
surface of the eye, 99. 
Hydrodiffusion, 383. 
Hydrogen and air, compressibility of 
mixtures of, 634. 
and oxygen, admixed, slow com- 
bustion of, 1153. 
arsenide and silver nitrate, reaction 
between, 1154, 
compressibility of, 378. 
—— density of, 1416. 
—— fluoride, action of, on yeast, 1532. 
— nitride, 56, 524. 
—— nitride, N.H,, preparation of, 262. 
—— passivity of, 392. 
roxide, bleaching of cotton by, 


1447 
—_— detection of minute quan- 
tities of, 360. 
influence of temperature on 
the formation of, from ether, TRANS., 
56. 
— test for, 1549. 
—— phosphide, action of phosphorous 
chloride on, 398. 
preparation of, 397. 
solubility of, in alcohol, 15. 
—— solubility of, in water, 15, 384. 
spectrum of, 1. 
sulphide and sulphurous anhydr- 
ide, estimation of, in admixture, 498. 
biogenesis of, 102. 
—- dry, action of, on metals, 


990. 
Hydrogenation of closed chains, 376, 
1146. 


Hydrohydrastinine methochloride, 1519. 

—— preparation of, 1518. 

Hydro-a-methylindole, action of methyl 
iodide on, 311. 

Hydromethylketole, reactions of, 1097. 

Hydroplumbite, 275. 

Hydroptyalin, 483. 

Hydroquercic acid, 1061. 

Hydroquergallic acid, 1062. 

Hydroquinaldine, colouring matters 
from, 1102. 

Hydroterephthalic acids, heats of com- 
bustion of, 1147. 

Hydrothiazole derivatives, attempts to 
prepare, 744. 


INDEX OF SUBJECTS. 


Hydroxides of the alkali metals, mag- 
netic rotation of, Proc., 1890, 143. 
Hydroxy-acids, action of alkali hydro- 

sulphides on, 46. 
a-, action of phenylhydrazine on, 


—— decomposition products of, 1457. 
velocity of lactone-formation in 

the case of, 822. 

Hydroxyacridine, 1233. 

Hydroxyacridylbenzoie acid, 1234. 

Hydroxyalizarin-blue, 1383. 

Hydroxyalizarin-blue-sulphonic 
1383. 

Hydroxyamidobenzoic acid, 
1037. 

Hydroxyamidodiphenyldisulphonic acid, 
929. 


acid, 


meta-, 


Hydroxyazobenzene, action of phos- 
phorie chloride on, 301. 
Hydroxyazo-compounds, 1209. 
—— para-, reduction of, 1210. 
Hydroxyazo-dyes, ortho-, 1038, 1473. 
Hydroxyazotoluquinoline, 328. 
Hydroxybenzaldehyde, meta-, deriva- 
tives of, 699. 
Hydroxybenzenylamidoxime, meta-, 
699. 
—— para-, 700. 
Hydroxybenzenylazoximebenzenyl, 
para-, 700. 
Hydroxybenzenylazoximepropenyl-w- 
carboxylic acid, meta-, 699. 
para-, 700. 
Hydroxybenzenylazoximethenyl, meta-, 


—— para-, 700. 
Hydroxybenzenylphenylhydrazone, 
meta-, 699. 
Hydroxybenzoic 

710. 


acid, dichloropara-, 

iodometa-, 1037. 

nitro-, 917. 

tetrachlorometa-, 709. 

trichlorometa-, 709. 

——- acids, action of chlorine on, 708. 

action of diazo-compounds 
with, 1473. 

—— -— azo-dyes from, 1038. 

— — nitration of, with nitrous 
acid, 307. 

Hydroxybenzylamine, ortho-, 56. _ 

Hydroxybenzyldimethylhydroxypyrim- 
idine, 63. 

Hydroxybenzylethylmethylhydroxy- 
pyrimidine, 63. ae 

Hydroxybenzylmethylhydroxypyrimid- 
ine, 63. oon 

Hydroxybenzylphenylhydroxypyrimid- 
ine, 63. : 

Hydroxybenzyltrimethylenecarboxylic 
acid, TRANS., 884. 


INDEX OF SUBJECTS. 


Hydroxydiphenyl, para-, synthesis of, 
from aniline, 437. 

Hydroxydiphenylethane, 208. 

Hydroxydiphenylpropionie acid, 1484. | 

Hydroxyethylaniline, preparation of, 
1373. 

Hydroxyethylnaphthylamines, 1374. 

Hydroxyethyltrimethylenecarboxylic 
acid, ‘TRANs., 870. 

Hydroxyglutaric acid, y-, 421. 

Hydroxyhydromuconie acid, bromo-, 
lactone of, TRANs., 753. 

Hydroxyimidomethyluracil, 1007. 

Hydroxyhydrazole, 312. 

Hydroxyisoxazoledicarboxylic 
738. 

Hydroxyketone dyes, 706. 

Hydroxyketones from fatty acids and 
phenols, 447. 

Hydroxylamine, action of, on animals, 
1393. 

constitution of the amido-deriva- 

tives of, 697. 


acid, 


hydrochloride, estimation of hydro- 
gen chloride in solutions of, 107. 
—— stereochemical isomerism of deri- 
vatives of, 1032. 
— thiocarbimide, 1222. 
Hydroxylapachone, 1240. 
Hydroxylepidine-1-carboxylic acid, a-, 
737. 
Hydroxylevulinic acid, 1185. 
a-, . 
Hydroxyl group, reagent for, 49. 
Hydroxymetatoluquinoline, nitro-ortho-, 
326. 
ortho-, 326. 
Hydroxymetaxyloquinoline, 328. 
Hydroxymethylacridine, 1233. 
Hydroxymethylhydrohydrastinine 
methiodide, bromo-, 1520. 
Hydroxymethylmalonic acid, 175. 
Hydroxymethylquinoline, ortho-, 326. 
Hydroxymethylxanthone, 8-, 1060. 
bisulphide, B-, 321. 
sulphide, B-, 320. 
Hydroxypalmitic acid, a-, 820. 
Hydroxyparatoluquinoline, 326. 
—— nitroso-, 326. 
— orthonitro-, 326. 
Hydroxyparazobenzenesulphonic 
salts of, 1037. 
Hydroxyphenindulone, chlor-, 747. 
Hydroxyphenylacridine, 1234. 
Hydroxyphenylallylthiocarbamide, 
’ ortho-, 52. 
Hydroxyphenylimidomethylene ethyl- 
ene bisulphide, 895. 
Hydroxyphenylindazole, 2’-para-, 724. 
Hydroxypropamidine salts, 63. 
Hydroxypropionitrile, imido-ethers of, 
62. 


acid, 
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Hydroxy-8-propylidinebuytyramide, a-, 
38. 


Hydroxypyruvie acid, 542. 
Hydroxyquinoline, action of chlorine on, 
1249. 
—— benzychloride, para-, 1253. 
benzyhydroxide, para-, 1253. 
— chloro-, 1249. 
dichloro-, 1249. 
—— dinitrortho-, 579. 
—— ethobromide, para-, 1253. 
ethohydroxide, para-, 1253. 
— methochloride, para-, 1252. 
—— methohydroxide, para-, 1252. 
—— methosulphate, para-, 1252. 
— 1: 4-nitrortho-, 579. 
trichloro-, 1250. 
Hydroxyquinolinecarboxylic acid, 1842, 
Hydroxyquinolinemethylbetaine, para-, 
1252. 
Hydroxyquinolinequinone, chlor-, 1251. 
H " aeleaeiaaa ieee chlor-, 
251. 
Hydroxyquinone, parachlor-, 456. 
Hydroxystearic acid, a-, 1336. 
Hydroxytetric acids, real nature of, 
1188. 


Hydroxythymophenindulone, 747. 


Hydroxythymoquinone derivatives, con- 
stitution of, 297. 

Hydroxy-3 : 4: 4’-tribromoquinoline, 1-,. 
83 


| Hydroxy-a-truxillic acid, 5-, 1496. 


Hydroxyvaleric acid, isonitroso-, 1185. 

Hydroxyvaleric acid, a-, conversion of,. 
into the lactone, 1151. 

Hydroxyxanthones, synthesis of, 1060, 
1494. 

Hygric acid, 586. 

Hygrine and the products of its oxida- 
tion, 586. 

constitution of, 587. 

Hypochlorous acid, detection of, in 
chlorine-water, 242. 

Hypophosphoric acid, estimation of, 
243 


Hypophosphorous acid, estimation of, 
243. 


I, 


Ichthulin, 1389. 

Idocrase, composition of, 651. 

Ilicium anisatum, constituents of the. 
fruits and seeds of, 957. 

Tmides, action of hypochlorites and 
hypobromites on, 1216. 

Imido-ethers, action of secondary amines. 
on, 37. 

—— and their derivatives, 468. 

—— from ortho- and para-ethoxybenzo~ 
nitrile, 63. 
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INDEX OF SUBJECTS, 


Imido-ethersfrom trimethylene cyanide, { Ions, theory of dissociation into, and 


61. 
—— of hydroxypropionitrile and phenyl- 
hydroxyacetonitrile, 62. 
Tmido-group, reagent for, 49. 
Inanition, formation of glycuronic acid 
in, 1529. 
Indazine, 1047. 
-Indazole, amido-, 312. 
nitro-, 312. 
Indazole-derivatives, 312. 
synthesis of, 723. 
Indene, 205. 
Indene hydroxybromide, 206. 
Indican, modification of Jaffe’s test for, 
248. - 
Indigo, assay of, 1564. 
and allied dyes, synthesis of, 311. 
— estimation of indigotin in, 1404. 
—— synthesis of, from anilidoacetic 
acid, 206. 
synthesis of, from phenylglyco- 
cine, 75, 206, 311, 456, 928. 
Indigo-carmine, synthesis of, 1069, 1231. 
Indigo-red, in urine, 850. 
Indigotin, extraction of, from commer- 
cial indigo, 722. 
Indigotindisulphonie acid, synthesis of, 
1069, 1231. 
Indirubin in urine, 850. 
Indole, constitution of, 1090. 
Induline group, 1044. 
Indulines, eurhodines, and safranines, 
reactious between, 1213. 
Infection, substances which favour, 100. 
Intestine, action of opium and morph- 
ine on, 852. 
Invertase, preservation of, TRANS., 47. 
Invertebrates, action of nicotine on, 485. 
Iodation in the aromatic series, new 
method of, 1197. 

Iodic acid, molecular refraction and dis- 
persion of, in solution, Trans., 591. 
Todides, chlorides, and bromides, detec- 

tion of, 495. 
detection of chlorine and chlor- 
ides in presence of, 1288. 
Todine, affinities of, in solution, 148. 
—— bromine and chlorine, detection of, 
in presence of one another, 361. 
change of the colours of solutions 
of, when heated, 139. 
detection of traces of, in presence 
of much chlorine, 242. 
estimation of, in urine, 1288. 
molecular weight of, in solution, 
260. 
— purification of, from chlorine, 392. 
—— solutions, absorption spectra of, 
374. 
Iodometry, potassium iodate as original 
standard for, 615. 


its consequences, 972. 

Ipecacuanha root, dextrose from, 1133. 

Iridioammonium compounds, 402, 1165. 

Iridium chloride, molecular refraction 
and dispersion of, in solution, TRaNs., 
595. 

Iridiumpentamine bromonitrite, 404. 

bromosulphate, 404. 

— chloriodide, 403. 

chlorobromide, 403. 
—— chloronitrate, 403. 
chloronitrite, 403. 

—— chlorosulphate, 403. 

— chloroxalate, 403. 

—— nitrate, 1166. 

—— platinochloride, 403. 

tribromide, 404. 

trichloride, 402. 
Iridiumaquopentamine bromide, 1166. 
— chloride, 1166. 

nitrate, 1166. 
Iron, action of nitric acid on, 1426. 

action of nitrosyl chloride on, 

Trans., 660. 

—and aluminium oxides, alcohol 
method of estimating, in phosphates, 
1138. 

—— carbonic oxide, 1427, Trans., 604, 
1090. 

carbonyls, 1428, Trans., 604, 1090. 

— carburation of, by the diamond, 
807. 

—— densimetric estimation of phos- 
phorus in, 961. 

— deposits of, in the tissues, 1274. 

detection and estimation of small 
quantities of aluminium in, 501. 
estimation of, in rock analysis, 768. 
estimation of manganese in, 963. 
estimation of phosphorus in, 363. 
estimation of sulphur in, 1549. 

—— excretion of, 1128. 

—— in the liver and spleen, 848. 

— in what form is it absorbed?, 
478. 

—— molecular changes in, 1308. 

native, of terrestrial origin, from 
Berezowsk, 1434. 

oxide and alumina, estimation of, 
in phosphates, 114, 1138. 

passive state of, 250, 1427. 

—— pyrites containing nickel and cobalt, 

—_— from Pennsylvania, 154. 

—— refraction and dispersion of, 373. 

separation of, from cobalt and 
nickel, 1139. 

substitution of manganese for, in 
plant nutrition, 1394. 

sulphate, influence of, on nitrifica- 
tion of, 1543. 


= OF SUBJECTS. 


Tron, volatile compounds of carbonic 
oxide with, 1428, Trans., 604, 1090. 
— volatilisation of, in presence of 
carbonic oxide, 1429, 

Iron-gymnite from Styria, 21. 

Iron-ore, estimation of phosphorus in, 
363. 

Isatin, action of hydrazine hydrate on, 
1360. 

— conversion of tetrahydroquinoline 
into, 722. 

— preparation of, 909. 

Isatin-blue, 928. 

brom-, 1491. 

Isindazole derivatives, new synthesis of, 
1375. 

Isoallylene, isomeric change in, 1330. 

—— preparation of, 996. 

Tsoamyl alcohol, action of iodine on, 
656. 

oxide, molecular refraction and 

dispersion of, TRANS., 295. 

Isoamylene and phenol, condensation of, 
208. 

Isoamylnaphthalene, 8-, 730. 

Isobenzile, 931. 

—— new synthesis of, 932. 

Isobutaldehyde, dihydric alcohols de- 
rived from, 31. 

Isobutoxybenzaldehyde, trithio-, 1051. 

Isobutyl alcohol, action of iodine on, 


— chloride, action of aqueous am- 
monia on, 817. 

—— glutarate, 62. 

—— iodide, molecular refraction and 
dispersion of, TRANS., 295. 

Isobutylacetamide, 538. 

Isobutylamine, 36. 

Isobutylenepyridine, a-, 81. 

Isobutylisophthalic acid, 1064. 

Isobutylisopropylethylene glycol, 31. 

Isobutyl-3 ‘-isopropylquinoline, 2’-, re- 
actions occurring in the synthesis of, 
1102. 

Tsobutylpropylethylmethylammonium 
chloride, optical isomerides of, 100. 

Tsobutyric anilide, a-brom-, 828. 

Isobutyryl-a-naphthol, 448. 

Isocamphols, influence of solvents on 
the rotatory powers of, 575. 

Isocamphopyric acid, Teans., 651. 

Tsocahtharidic acid, 1244. 

Isocantharidin, 1243. 

Isocapronamide, 538. 

Isocinchonine, 1121. 

—— and its derivatives, 583. 

Isocinnamic acid, conversion of cin- 
namic acid into, 200. 

Isocymene, 3 : 6-diamido-2 
para-, 1199. 

Isocymoquino], dibromo-, 1200. 


: 5-dibromo- 
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Isocymo-3 : :@-quinens, 2 : 5-dibromo- 
para-, 1200. 

Isodehydracetic acid, 172. 

Isodiethylearbobenzonic acid, 913. 

Isodimethyldipropyldithioxamide, 1008. 

Isodimethylstrychnine, 1264. 

Isodurene, nitration of, 693. 

Isoeuxanthone, 1061. 

Isofencholeoxime, 219. 

Isogallic acid phenylhydrazide, 202. 

Isomaltosazone, 413. 

Isomaltose, 412, 413. 

Isomethylstrychnine, 1264. 

Isomorphism, 146. 

detection of, 1151. 

——of sulphur, selenium, and tel- 
lurium, 1417. 

Isomorphous groups, 1152. 

Isonicotinic acid, action of sodium 
amalgam on, 734. 

Tsophenanthroxyleneacetic acid, action 
of acetic anhydride on, TRans., 13. 

Isophenanthroxyleneacetoacetic _ acid, 
Trans., 11. 

— action of potash on, TRANS., 
12. 

Isophthalic acid, disulpho-, 73, 

anhydride, disulphamine, 74. 

Isopiperideine, 556. 

Isopiperonylacry] methyl ketone, 705. 

Isopropyl chloride, action of aqueous 
ammonia on, 413. 

—— iodide, action of aqueous ammonia 
on, 413. 

Isopropylamines, 166. 

Isopropylbenzene, oxidation of, with 
chromy] chloride, 898. 

Isopropylbenzoylformic acid, 1060. 

Isopropylisophthalic acid, 1064. 

Isopropylnitramine and its derivatives, 
167. 


Isopropylparatoluidine, Trans., 34. 
Isopropy]paratolyinitrosamine, "TRANs., 
34. 


Isopropylphenylacetylglycollic acid, 


a... ees acid, 1060. 

Isopropylphenylbromacetie acid, 1060. 

Isopropylphenylchloracetic acid, 1060. 

Isopropylphenylethylglycollic acid, 
1060. 


Isopropylphenylglycollic acid and its 
derivatives, 1059. 

Isopropylphenylisonitrosoacetic _ acid, 
1060. 


acid, 


a emma glycollic 
059. 


at... er para-, synthesis of, 
1022. 

Tsopropyltricarballylic acid, 546. 

Isoquinoline, amidobromo-, 581. 

—— bromo-, derivatives of, 580. 
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Isoquinoline. dibrom-, 581. 
—— nitrobromo-, and its derivatives, 


—— substitution products of, 580. 
Isostrychnic acid, 1262. 

— methiodide, 1263. 
lsotetrethyldithioxamide, 1008. 
Isothermals, theoretical and empirical, 

of mixtures, connection between, 375. 
Isothiocyanoethylsulphine, 893. 
Isovaleroin, 891. 
Isovaleroquinhydrone, 990. 
Isovaleroquinol, 900. 
Isovaleryldextroecgonine, 476. 
Isoxazole, amido-, 1108. 

Isoxazoles, formation of, TRANs., 410. 
Iso-xylalphthalide, 201. 
Iso-xylalphthalimidine, 201. 


J. 


Jervine, 88. 
Juloles, 736. 


K. 


Kainite, synthesis of, 405. 
Kallilite, a new nickel ore, 1167. 
Kesso oil, 238. 

Kessyl acetate, 239. 
alcohol, 239. 
Ketodihydroquinoline, 

1251. 
trichloro-, 1250. 
Keto-y,-methyljuloline, a,-, 737. 
derivatives of, 737. 
Ketones, action of hydrazine hydrate 
on, 1355. 
action of zine and ethyl chloracet- 
ate on, 169. 
aliphatic, constitution of, 1181. 
alkyl, from halogen derivatives of 
aromatic hydrocarbons, 911. 
aromatic alkyl, 199. 
— and their oxidation, 564, 


a 


1222. 


—— —— application of Perkin’s reac- | 


tion to, 1223. 

—— asymmetrical, oximes of, 1235. 

—-— isonitroso-, action of hydroxyl- 
amine on, 287. 

—— mixed fatty aromatic, oxidation of, 
1364. 

Ketonic acids, a-, oximes of, 443. 

—- — 8-, preparation of ethereal 
salts of, 1185. 

ethers, 8-, synthesis of, 41. 

Ketotetrahydrobenzoic acid, hexachloro- 
meta-, 708. 

— —— pentachloro-. 710. 


tetrachloro-, 


INDEX OF SUBJECTS. 


Ketotetrahydroquinoline hydrate, tetra- 
chloro-, 1252. 
Ketoximes, aromatic, action of nitric 
peroxide on, 315. 
configuration of stereoisomeric, 


stereoisomeric, 445. 
Kidney, analysis of the liquid from a 
tumour of the, 852. 
Kidneys, effect of partial extirpation of, 
on nutrition, 1273. 
Kopsia, alkaloids from, 337. 
Korynite from Siegen, 1167. 
Kreittonite from Bodenmais, 527. 
Kryokonite from Greenland, 408. 
Kuro-moji oil, 464. 
Kusa-uzu, aconitine from, 91. 


L. 


Labradorite from the Lizard, 276. 
preparation of, 22. 

Lacmoid, 241) 

Lactalbumin, 340. 

Lactarius piperatus, fats obtained from, 

— sugars in, 103. 

vellereus, fats obtained from, 6C6. 

Lactic acid, formation of, in muscles, 
348. 

— formation of, in the organ- 
ism, 1125, 1392. 

—— — in organs with impeded cir- 
culation and in hydrocyanie acid 
poisoning, 1126. 

new optically active modifica- 
tion of, 666. 

—— —— preparation of, 1454. 

—— fermentation, action of mineral 
acids on, 488. 

influence of artificial gastric 
juice on, 488. 

Lactone formation in the case of hydrexy- 
acids, velocity of, 822. 

Lactose, estimation of, 1143. 

Levosobrerol, TRANs., 317. 

Leevoterebenthene, TRANs., 313. 

Lakes, coloured, formation of, 807. 

Land, clover, effect of artificial manuring 
on, 492. 

Langbanite, place of, in the mineral 
system, 1436. 

Lanolin, 97. 

Lanthanum, atomic weight of, 881. 

—- oxide, 985. 

—— salts, molecular refraction and dis- 
persion of, in solution, TRANs., 595. 
Lapachic acid, derivatives of, 1239, 

1494. 

Lapachone, condensation of, 

thiophen, 1494. 


with 


INDEX OF SUBJECTS. 


Lard, analysis of, 130. 

—— and its adulterations, 1560. 

Lasia, hydrocyanic acid in the fruit of, 
338. 

Lauric acid, bromo-, 1190. 

heats of combustion and 
formation of, 11. 

Laurotetanine, the active constituent of 
certain Lauraces, 337. 

Lead acetate, molecular refraction and 
dispersion of, in solution, TRANSs., 
595. 

—— action of nitrosyl chloride on, 
TRANs., 658. 

and silver oxides, compounds of, 
TRANS., 1093. 
—— copper potassium nitrite, 1157. 
effect of various metals on the 
freezing point of, Proc., 1890, 160. 
electrolytic estimation of, as amal- 
gam, 1553. 
estimation of, by phenghomslybdie 
acid, 113. 
flux, estimation of small quantities 
of silver in, 1292. 
ores, assay of, by the cyanide pro- 
cess, 863, 962. 
oxide, action of magnesium on, 
802. 
_— hydrated, 644. 
—— persulphate, Trans., 782. 
waste, assay of, 365. 

—— zinc, and silver, alloys of, 267. 

-— —— and tin, alloys of, 267. 

Lead-tin alloys, melting points of, 644. 

Leaf-green, observations on, TRANS., 
106. 

Leaven, yeasts from, 1532. 

Leaves, influence of internal causes on 
the presence of starch in, 604. 

formation and migration of carbo- 
hydrates in, 763. 
of Maclura aurantiaca, 490, 954. 
Leech extract, effect of, on blood, 482. 
Lecithin in the liver, 1275. 
preparation of, from plant seeds, 
413. 

Lecithins, estimation of, in vegetable 

organisms, 511. 
role of, in normal germination, 
489. 

Lecture experiment: Combustion of 
magnesium in water vapour, PRoc., 
1891, 20. 

Demonstration of the disso- 
ciation of ammonium chloride, 1415. 

Leguminose, assimilation of nitrogen 

by, 607. 

fixation of gaseous nitrogen by, 
353. 

fungus-symbiosis of, 353. 

nitrogen assimilation of, 1533. 
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Lepidium sativum, influence of salt on 
the quantity of starch contained in 
the vegetating organs of, 1133. 

Lemons, essence of, 1496. 

detection of oil of turpentine 
in, 1497. 

Lemon grass oil, 286. 

Lettsomite from Arizona and from 
Utah, 156. 

Leucemia, excretion of uric acid and 
nitrogen in cases of, 483. 

Leucine, condensation of, with benzene- 
sulphonic chloride, 202. 

constitution of, 681. 

Leucite, preparation of, 22. 

Leucocythemia, the blood in, 1124. 

Leucocytosis, production of, in mam- 
mals, 1340. 

Leuconotis eugenifolia, alkaloid from, 
336. 

Levosin, a carbohydrate from cereals, 
661. 

Levulinic acid, 1337. 

a-bromo-, 1187. 

—— —— dibromo-, 417. 

aB-dibromo-, 1187. 

Levulose, estimation of, 1143. 
refractive power of, 1000. 

rotatory power of, 1178. 

Levulosecarboxylic acid, derivatives of, 
547. 

Levuloseoxime, 813. 

Lichens, assimilation by, 1132. 

Light, action of halogens on aromatic 
compounds in presence of, 898. 

action of, on anethoil, 1347. 
action of, on organic compounds, 


—-- action of, on phosphorous oxide, 
Trans., 1019. 

—— action of, on pure ether in pre- 
sence of moist oxygen, ‘TRANS., 51. 
—— action of, on silver chloride, 1155, 

1420, TRaANns., 536. 

—— chemical effects of, 965. 

—— decomposition of glutaric and suc- 
cinic acids by, in presence of an 
uranium salt, 1013. 

decomposition of silver chloride 
by, Trans., 536. 

influence of hydrochloric acid on 
the decomposition of chlorine-water 
by, TRANS., 539. 

measurement of the quantity of, 
that enters water, 2 

—— phosphorescence of minerals under 
the influence of, 776. 

Ligno-celluloses, action of nitric acid on, 
Proc., 1891, 61. 

Lime in black ash, estimation of, 497. 

Limonene, 1083. 

‘ dihydrochloride, 1496. 
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Limonene tetrabromide, 1241, 1496. 

Linaloe oil, 540. 

Linalodl, 540. 

Lindera fericia, ethereal oil of, 464. 

Linkage, double, theory of, 1320. 

Liparites, eutaxitic glasses of, 649. 

Liquid, the specific gravity of, a func- 
tion of its boiling point and molecular 
weight, 780. 

‘Liquids, atomic weights and densities of, 
1315. 

connection between the critical 
data of liquids and their chemical 
constitution, 380. 

crystalline, 249. 

data for the critical state of, 969. 

—— effect of pressure on the electrical 
conductivity of, 250. 

expansion of, 8. 
free surface of, 1150. 
—— instrument for comparing the re- 
iractive indices of, 959. 
law of diffusion of, 383. 
new method of determining the 
specific volume of, TRANs., 37. 
opaque, burette float for, 1288. 

—— pathological, analysis of, 851. 

—— relations between the boiling 
points, molecular volumes, and chemi- 
cal characters of, 379. 

Liquoscope, 959. 

Lithionite-granites, 652. 

Lithium compounds, phosphorescence 
of, in vacua, 249. 

—— estimation of, in mineral waters, 
1292. 

—— salts, magnetic rotation of, Proc., 
1890, 142. 

molecular refraction and dis- 
persion of, in solution, TRANs., 
595. 

—— spectrum of. 137. 

-——— zirconate, 1431. 

Litmus paper, neutral, 1549. 

Litre, the true, or Mohr’s, for volume- 
tric analysis, 1548. 

Liver, excretion of urea in diseases of 
the, 758. 

formation of glycogen in, 1526. 
influence of alkalis on the glyco- 
gen of, 758. 
—— iron in the, 848. 
—— lecithin in the. 1275. 
so-called, of Helix pomatia, 235. 

Liver-cells, crystals in the nuclei of, 
587. 

Lubricating oils, estimation of acidity 
in, 505. 

Lupeol, 551, 1446. 

Lupetidine and allied substances, rela- 
tion between the physiological action 
and chemical constitution of, 854. 
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Lupetidylalkine, a-, 1119. 

Lupinidine from white lupines, 1521. 

Lupinus luteus, composition of the 
seeds of, 1541. 

Luteochromium hydrogen nitrate, 1327. 

Luteocobalt hydrogen nitrate, 1327. 

Luteorhodium salts, 1325. 

acid, 1327. 

Lutidine, TRans., 177. 

Lutidonecarboxylic acid, 676, TrRans., 
176. 

Lutidonedicarboxylic acid, 676. 

Lutidylalkine, a-, 1119. 

Luzonite from the Argentine, 1435. 

Lycopersicum esculenta, composition of 
the fruit of, 955, 956. 

Lymph, effect of peptone on the clot- 
ting of, 481. 

Lymph, human, 755, 849. 

Lysatine, 95. 

Lysatinine, 95. 


Macassar oil, 1133. 

Maclura aurantiaca, composition of the 
leaves of, 490, 954. 

Magdala-red, fluorescence of alcoholic 
solutions of, on heating, 139. 

Magnesium, action of ethyl iodide on, 
683. 

—— action of methyl iodide on. 683. 

— action of nitrosyl chloride on, 
TRANS., 656. 

—— action of propyl iodide on, 684. 
alkyl compounds of, 682. 
chromites, basic, 987. 
combustion of, in water vapour, 

Proc., 1891, 20. 
compounds of, with hydrocarbon 
radicles, experiments on the existence 
of, Proc., 1891, 16. 
cyanogen compounds of, 1442. 
—— dimethyl, 683. 
—— ethyl attempts to prepare, Proc., 
1891, 17. 

—— hydride, 1156. 

—— lead chloride, 151. 

—— oxalate in plants, 857. 
oxide, action of magnesium and 

hydrogen on, 1156. 

— dissociation of, by means of 
metallic magnesium, 643. 

— — reduction of oxygen com- 
pounds by, 801, 1155. 

—— salts, magnetic rotation of, Proc., 
1890, 142. 

molecular refraction and dis- 
persion of, in solution, TRANS., 595. 

selenites, 262. 
—— spectrum of, 1. 
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Magnetic field, influence of temperature 
and state of aggregation on the be- 
haviour of bismuth in, 779. 

—— rotation, Trans., 198. 

—— —— of saline solutions, Proc., 
1890, 141. 

— rotatory power of solutions of am- 
monium and sodium salts of some 
fatty acids, Trans., 981. 

Magnetism and atomic weight, relation 
between, 518. 

— effect of, on chemical action, 1145. 

Magnetite ore districts in Brazil, 994. 

Maize cobs, xylose from, 1001. 

dried in the field and as silage, 
359. 

green, growth of, 1395. 

Malacolite from the Lizard, 276. 

Maleic acid, action of bromine on, 39. 

-— —— conversion of, into fumaric 
acid, 1338. 

homologues of, 292. 

Maleinamic acid, 176. 

Maleinanil chloride, dichloro-, 1047. 

—— diethyl ether, dichloro-, 1048. 

dimethyl ether, dichloro-, 1048. 

Maleinanilic acid, 176. 

Malic acid, combination of, with alkaline 
phosphomolybdates, 545. 

combination of, with potas- 
sium sodium molybdate and with 
acid sodium molybdate, 291. 

“a —— estimation of, in wine, 128, 

371. 


homologues of, 1455. 
Malonic chloride, thermochemistry of, 
867. 
Malt, non-nitrogenous extract-substance 
from, 957. 
Maltose, estimation of, 1143. 
estimation of, in wort and beer, 
368. 
—— estimation of, with potassium 
cuprocarbonate solution, 1298. 
Mammals, production of leucocytosis 
in, 1340. 
Mandelic acid, iodo-, 831. 
anilide, 438. 
Manganese, action of nitrosyl chloride 
on, Trans., 660. 
and zinc, separation of, 963. 
—— ammonium ferrocyanide, 1293. 
—— deposits in marine muds, 995. 
“a dioxide, anhydrous and hydrated, 
270. 
—— estimation of, in iron and steel, 963. 
—— estimation of, in ores, slags, &c., 
366. 
—— ore in Ekaterinoslav, 648. 
—— ores of Transcaucasia, 647. 
—— precipitation of, as ammonium 
manganous phosphate, 1138. 
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Manganese, selenites, 262. 

—— substitution of, for iron in plant 
nutrition, 1394. 

volumetric estimation of, 962, 

1293. 

Mangano-magnesian magnetite, 274. 

Manganopectolite from Arkansas, 407. 

Mangold, experimental plots of, at 
Grignon in 1890, 493. 

Mannitol, fermentation of, with Fried- 
linder’s Pneumococcus, TRANS., 256. 

—— in mushrooms, 103. 

molecular refraction and dispersion 

of, in solution, Trans., 591. 

—— oxidation of, by nitric acid, Trans., 
306. 

—— rotatory power of compounds of, 
with acid molybdates, 1443. 

Mannitol, d- and 1-, configuration of, 
1176. 

Mannosaccharic acid, d-, 678, TRANs., 


—— -—— phenylhydrazides of, 679. 
Mannosaccharic acid, i-,.679. 
Mannosaccharic acids, d- and 1-, con- 
figuration of,.1176. 
Mannosaccharodiamide, d-, 679. 
Mannoseoxime, 665. 
Mannoses, d- and 1-, configuration of, 
1176, 1445. 
Mannoso-cellulose, 1179. 
Manure, depreciation of, by exposure to 
wet and fermentation,. 1396. 
Manures, estimation of the total phos- 
phoric acid in, 1397. 
—— loss of nitrogen in the decomposi- 
tion of, 1548. 
nitric and ammoniacal nitrogen as, 
1545. 
Manuring, artificial, effect of, on clover 
land and meadows, 492. 
experiments with rice, 1547. 
Margarin, addition of phenolphthalein 
to, 872. 
— analysis of, 506. 
—— and butter, discrimination of, 130. 
- detection of, in butter, 1300. 
Mass action, 1150. 
-—— influence of, on chemical pro- 
cesses, 257. 
Massoyene, 464, 935. 
Meadows, effect of artificial manuring 
on, 492. 
Melanin, artificial, 1123. 
as a precursor of hemoglobin, 


480. 
Melanite from the Kaiserstuhl, 651. 
Melanophlogite, 648. 
Melidoacetic acid, derivatives of, 162. 
Meli-se oil, German, 540. 
Melodinus laevigatus, alkaloid from, 


336. 
5s 2 
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Melon seeds, presence of cholesterol 
and a soluble carbohydrate in, 357. 
Membranes, precipitated, electrical con- 

ductivity of, 140, 517. 
Men, healthy, proteid requirement of, 


Mentha pulegium, oil of, 936. 

Menthol, molecular refraction and dis- 
pergion of, in solution, Trans., 591. 
Mercaptan, amido-, hydrochloride, 815. 
and sodium benzenesulphinate, 

action of iodine on a mixture of, 

924. 
Mercaptans, 

1350. 
Mercaptopropylphthalimide, 8-, 1473. 
Mercurammonium iodides, 270. 
nitrates, 268. 
sulphates, 269. 
Mercurie chloride, poisoning by, 853. 
chlorides, ammoniacal, 986. 
cyanide, action of ammonia on, 
1441. 

of, 


aromatic, synthesis of, 


ammoniacal derivatives 

655. 

combination of, with cadmium 

salts, 161. 

combinations of, with lithium 
salts, 28. 

—— fulminate, action of benzoic chlor- 
ide on, 64. 

oxide and potassium chloride, re- 

action between, 1413. 

sulphide, separation of, from the 
sulphides of the arsenic and copper 
groups, 1292. 

Mercury, action of nitrosyl chloride on, 
TRANSs., 659. 

arsenates, 400. 

barium chlorocyanide, action of 

ammonia on, 1442. 


ammonia on, 1441. 

compounds, ammoniacal, so-called, 

268. 

conditions of action of nitric acid 

on, 525. 

detection and estimation of, in 

corpses, 120. 

detection and estimation of, in 

organic mixtures, 351. 

detection of, in toxicological in- 

vestigations, 864. 

development of electromotive force 

between an electrolyte and, 374. 

electrolytic estimation of, 1553. 

-—— estimation of, in animal tissues, 
962. 

magnesium bromocyanide, ] 442. 

iodocyanide, 1442, 

phosphates, 400. 

—— salicylates, absorption of, 351. 


cadmium ivodocyanide, action of | 
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Mercury, specific heat of, 632. 


vapour pressures of, TRANS., 629. 

Mercury-tin-lead alloy, melting point 
of, 644. 

Mesidine, nitration of, 693. 

Mesitene lactone, 172. 

Mesityl methyl ketone, 1224. 

Mesitylacetic acid, 1224. 

dinitro-, 1224. 

Mesitylglyoxylic acid, 1224. 

dinitro-, 1224. 

Mesolite from Co. Antrim, 1169. 

Metabolism and “neutral sulphur,’ 
1523. 

gaseous, influence of glycerol and 
fatty acids on, 345. 

—— of iron, 478. 

roteid, and muscular work, 596, 


, 


847 
—— —— influence of alcohol on, 1272. 
influence of carbohydrates on, 


846. 
—— —— influence of muscular work 


on, 479. 
influence of sulphonal on, 


1523. 

Metacinnabarite from California, 273. 

Metal, electromotive force of a, in a 
series of electrolytes, 3. 

Metalamines, action of hydrogen sulph- 
ide on, 272. 

Metals, action of dry hydrogen sulphide 
on, 990. 

action of nitrosyl chloride on, 

Trans., 655. 

action of, on sulphuric acid, 260. 

—~ and halogens, velocity of reaction 
between, 1149. 

certain properties of, considered 

in relation to the periodic law, 

1161. 

contact difference of potential of, 

139. 

determination of the 

weights of some, 984. 

electrical resistance of, 4. 

electrolytic estimation 

amalgams, 1553. 

molecular changes in, as shown by 

their electrical conductivity, 1308. 

molecular condition of, when al- 

loyed with each other, Proc., 1890, 

158. 

refraction and dispersion in, 373. 

Metaphosphates, isomerism of, 7. 

Metaphosphoric acid, molecular refrac- 
tion and dispersion of, in solution, 
Trans., 593. 

Meteoric iron from Bridgewater, Burke 
Co., North Carolina, 278. 

— from Hamilton Co., Texas, 

277. 


molecular 


of, as 
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Meteoric iron from Henry Co., Virginia, 
159. 


from Magura, Arva, Hungary, 


27. 
—-- from North Dakota, 531. 
—— —— from Puquios, Chili, 277. 
from Rockingham Co., North 
Carolina, 159. 
from Summit, Blount Co., 
Alabama, 279. 
stone from Haywood Co., North 

Carolina, 278. 

Meteorite from Collescipoli, 533. 

from Eli Elwah, New South Wales, 

279. 

from Gilgoin, New South Wales, 
279. 

—- from Pipe Creek, 532. 

—— from Thunda, Queensland, 279. 

—— from Winnebago Co., Iowa, 278. 

of Ochansk, 532. 

Meteorites from Barratta, New South 

Wales, 279. 

— trom Brenham Township, Kiowa 

Co., Kansas, 278. 

Methacrylic anilide, 828. 
Metheemoglobin, conversion of carboxy- 

heemoglobin into, 1522. 
Methamidobenzmethylamide, 

917. 

Methamidobenzoic acid, nitro-, 916. 
Methane, nitro-, action of alkalis on, 

TRANS., 430. 
action of, on animals, 1393. 
Methanedisulphonic acid, action of nitric 

acid on, 426. 

Methanetriquinoil, 1261. 
Methanetrisulphonic acid, action of 

nitric acid on, 426. 
Methenylamidinephenylmetacarboxylic 

acid, 304. 

Methoxybenzaldehyde, paranitro-, pre- 

paration of, 703. 
Methoxybenzaldehydes, 

1050. 

—— trithiortho-. 1051. 
Methoxybenzophenone and its ket- 

oximes, 445. 

Methoxycarbostyril, 1101. 
Methoxycinnamic acid, orthonitrometa-, 

1101. 
Methoxydihydroxydihydroquinoline, 

1098. 


——— 


nitro-, 


trithiopara-, 


—— para-, 1101. 

Methoxyisoxazoledicarboxylic acid, 739. 

Methoxvl, interference of substances 
containing sulphur with Zeisel’s 
method for the estimation of, 1296. 

Methoxynaphthaphenazine, 1213. 

Methoxyphenylglyoxylic acid, para-, 711. 

Methoxyphenyllactic acid, orthonitro- 
meta-, 1100. 
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Methoxyphenyl-a/d-phenylnaphthotri- 
azine, az-ortho-, TRANS., 697. 

Methoxysuccinamide, TRANS., 470. 

Methoxysuccinic acid, TRANS., 471. 

Methyl acetylamidoformate, 292. 

acrylate, action of methyl} alcohol 

on, TRANS., 474, 

alcohol solutions, specific heats of, 
1406. 

— allocinnamate, 833. 

—— amidobenzoate (ortho-), action of 
ammonia on derivatives of, 912. 

amidoformate, action of nitrous 

acid on, 292. 

carbonate, action of potassium eth- 

oxide on, 1014. 

chlorethyl ketone, 1193. 

chlorovinyl orthodiketone, di- 

chloro-, 690. 

crotonate, action of methyl alcohol 

on, TRANS., 476. 

y-cyanacetoacetate, 171. 

cyanosuccinate, 42. 

cyanotricarballylate, 43. 

dehydromucate, 295. 

—— cibenzyl phosphate. 1015. 

—— dichlorethyl ketone, 1183. 

diethyl phosphate, 1015. 

—— dihydrogen trimesate, 1459. 

dimethy!propionylacetate, 42. 

—— ethyl ketone, action of chlorine on, 
1183. 

—— — succinate, hydrolysis of, 1013. 

—— ethylamidoformate, action of 
nitrous acid on, 292. 

fumarate, action of sodium meth- 

oxide and methyl alcohol on, TRaNs., 

468. 

—— action of sodium methoxide 

on, TRANS., 472. 

hexamethylenemetadicarboxylate, 
Trans., 806. 

—— hydrogen hydroxyisophthalate, 
1368. 

a-hydrazinepropionate, 39. 

—— imidodiformate, 293. 

— iodide, molecular refraction and 
dispersion of, TRANS., 295. 

isodehydracetate, 172. 

isopropylamidoformate, 167. 

—— isopropy]nitramidoformate, 167. 

——- methoxysuccinate, TRANS., 468. 

—— methylamidoformate, action of 
nitrous acid on, 292. 

—— methyleamphocarboxylate, 1500. 

—— methylcyanosuccinate, 1017. 

—— methylethenyltricarboxylate, 1017. 

—— methylpropionylacetate, 41. 

—— a-methylpyrrolidine, 1507. 

—— nitropiperonylacrylate, 
156. 

—— nitrosocyanacetate, 1450. 
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Methyl phenylcarbazate, 1213. 
phenylenedicarboxymetaparadi- 
carbamate, 304. 
a-piperidinecarboxylate, 
tives of, 735. 
propylamidoformate, 167. 
—— propylnitramidoformate, 167. 
a-pyridyl ketone and its deriva- 
tives, 1503. 

silver phosphate, 1014. 

sulphate, molecular refraction and 

dispersion of, TraNs., 296. 

tetrahydrobenzoate, 1054. 

tetramethylenediamidoformate, 

164. 

tetramethylenedinitramidoform- 
ate, 164. 

——-— tropate, 749. 

Methylacetanthranilic acid, 1095. 

Methylamidobenzoic acid, 913. 

nitro-, 917. 

Methyl-p-amidothiazole, 8-, 222. 

Methylammonium salts, compounds of, 
with thiocarbamide, Trans., 392. 

Methylanilidoethylphthalamide, 1208. 

Methylanilidoformylcamphor, 575. 

Methylaniline, action of picric chloride 
on, TRANs., 716. 

nitrosothio-, 75. 

thio-, 75. 

Methylauthracenes, conversion of cinna- 
mene derivatives of aromatic hydro- 
carbons into, 207. 

Methylazimidothiazolecarboxylic 
226. 

Methylbenzene derivatives, condensation 
of, with cinnamene, 2U6. 

Methylbenzenes and allyl alcohols, con- 
densation products of, 1462. 

Methylbenzidine, ortho-, 210. 

Methylbenzylamidophospheny] chloride, 
437. 

re ee 


deriva- 


acid, 


acid, 
asthytheemnithianslocssbonyite acid, 
226. 
Methyleamphor, 1500. 
Methylchloroform, action of, on pheno 
in presence of alkalis, 296. 
Methylchlorothiazolecarboxylic acid, 
226. 
Methylehrysylthiocarbamide, 731. 
Methyleinchoninic acid, a-, 1097. 
Methyleinnamene dibromide, para-, 
898. 
Methylcinnamyldextroecgonine, 475. 
Methyleitraconic acid, 1221. 
Methvlconine, 1118. 
Methyleyanocamphor, 1499. 
Methyleytisine, 750. 
Methyldehydropentone, Trans., 880. 
— action of water on, Trans., 881. 
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Methyldehydropentonecarboxylic acid, 
TRaNS., 878. 

Methy ldeoxy benzoincarboxylamide, 
201. 


Methyldiphenylamine, molecular re- 
fraction and dispersion of, TRans., 


Methy1-3-diphenyl-4 : 5-diphenylpyrrol- 
one, 1-, 736. 

Methy!-3-diphenyl-4 : 5-phenylpyrrol- 
one, TRANS., 149. 

Methyldipyridyl, a-, 81. 

—ee a- carboxylic acid, a-, 


Metliy Idipyridyls, 80 

Methylene diiodide, molecular refrac- 
tion and dispersion of, TRANs., 295. 

ethylene bisulphide, p-imido-, salts 

of, 894. 


oximido-, 894. 
—— fluoride, antiseptic action of, 353. 
— iodide, and ethyl malonate, re- 
action between, 175. 
—— propylene bisulphide, ,4-imido-, 
5 


—— trioximido-, 663. 
Methylenecarbamide, 1340. 
Methylenedibenzamide, 469. 
Methylene-group, displacement of the 
hydrogen atoms in, 189. 
Methylenethiocarbamide, 1339. 
Methylethoxybenzidine, 213. 
Methylethylamidoisoxazole, 1108. 
Methylethyldicarboxyglutaric 
829. 
Methylethylglyoxime peroxide, 316. 
Methylethyloxazolone, bromo-, 1108. 
Methylethyl-n-phenylosotriazole, 1116. 
Methyl-a-ethylthiazole, p-, 223. 
Methyl-y-ethylthiazole, a-, 220. 
Methylformoparatoluidide, 1202. 
Methylglutaric acid, dibromo-, 1191. 
Methylglycol, formation of, from acetyl- 
earbinol, Trans., 796. 
Methy Iglyoxime, : 287. 
action of nitric peroxide on, 316. 
Methylguanicil, 539. 
Methylhomopiperidic acid, a-, 1246. 
Methylhomoterephthalic acid, a-, 1021. 
Methylhydrastallylamide, 93. 
Methylhydrastamide, 92. 
Methylhydrastethylamide, 93. 
Methylhydrastimide, 92. 
—— methiodide, 92. 
Methylhydrastisoamylamide, 93. 
Methylhydrastomethylamide, 93. 
Methylhydratropaldehyde, para-, 1020. 
Methylhydratropic acid, para-, 1021. 
Methylhydratroponitrile, para-, 1021. 
Methylhydratropyl alcohol, pura-, 
1021. 
Methylhydrocotoin, 578. 


acids, 
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Methylhydrohydrastinine and its deri- 
vatives, 1519. 

Methylhydroxylamine, 8-, 317. 

Methylhydroxyquinoxalinecarboxylic 
acid, 304. 

ar Cadinbtininnemeenan acid, 
22 


Methylimidomethylene ethylene _ bi- 
sulphide, 894, 
Methylimidothiazoline, p-, 1515. 
n-nitroso-, 1516. 
Methylimidothiazoline, 
1516. 
Methylimidouracil, 1007. 
Methyliodothiazolecarboxylic acid, 226. 
Methylisobenzaldoxime, 1478. 
Methylisopropylbenzene, para-, 687. 
Methylisopropylbenzenesulphonic acid, 
para-, derivatives of, 687. 
Methylisopropylethylene glycol, 31. 
Methylisoquinoline, a-, 86. 
Methylisostrychnic acid methiodide, 
1264. 
Methylisovaleryldextroecgonine, 475. 
Methylisoxazolone, 740. 
Methylitaconic acid, formation of, 1221. 
Methyllevulindioxime, a-, 1503. 
Methylmetanitroisobenzaldoxime, 1477. 
Methyl-ar.-octohydro-8-naphthaquinol- 
ine, a-, 1514. 
Methylorthanisidine, trinitro-, 1032. 
Methylorthotoluidine, orthamido-, 
1203. 
Methylortho-xylidine, 1204. 
paranitroso-, 1204, 
Methyloxalacetophenylimide, 90. 
Methyl-d-oxyquinazoline, y-, 909. 
—— metanitro-8-, 917. 
—— nitro-8-, and chloro-derivatives of, 
84 


p-nitroso-n-, 


Methylparanitroisobenzaldoxime, 1477. 

Methylparatoluidine, 1202. 

Methylparatoluidineorthazobenzene- 
sulphonic acid, 1203. 

Methylphenanthroline, 327. 

Methylphenylamidophosphenyl 
ide, 437. 

Methylphenylamidophosphinic 
437 


chlor- 
acid, 


Methylphenylbenzylthiocarbamide, 
TRANS., 564. 

Methylphenylchloroformamide, 
pounds from, 1214. 

Methylphenyldihydro-8-naphthatri- 
azine, 840. 

-—— methiodide, 841. 

Methylphenyldihydroquinoxaline, 1515. 

Methylphenylhydrazonephtnaldehydic 
acid, 1371. 

Methy!phenylisoxazole, 741. 

Methyl-8-phenyllactic acid, a-, PRoc., 
1891, 45. 


com- 
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_ Methylphenylmetamidophenylcarb- 


amide, 1215. 
Methylphenylmetanitrophenylcarb- 
amide, 1215. 
Methyl-n-phenylosotriazole and its de- 
rivatives, 1111. 
Methyl-n-phenylosotriazolecarboxylic 
acid, 1115. 
Methyl-n-phenylosotriazolesulphonic 
acid, 1112. 
Methylphenylparatoluamide, 1215. 
Methylphenylpyrazolecarboxylic acid, 
1107. 


Methylphenylpyrazoles, 1106. 
Methylphenylsuccinic acid, 1065. 
acids, stereoisomeric, 1065. 
Methylphenylsulphonamic acid, am- 
monium salt of, 569. 
Methyl-u-phenylthiazole, a-, 221. 
Methyl-u-phenylthiazoline and its de- 
rivatives, 701. 
Methylphenylxyloylamide, 1215. 
Methyl-a-pipecoline, 1508. 
Methyl-a-pipecolylalkine and its de- 
rivatives, 1093. 
—— methiodide and its derivatives, 
1093. 
Methylpiperidone, B-, 1246. 
Methylpropionylacetoritrile, action of 
aromatic amines on, 51. 
Methylpropionylaerylic acid, 169. 
Methylpropylbenzene, para-, 686. 
Methylpropy|benzenesulphonic 
para-, derivatives of, 687. 
Methylpropylearbinol, formation of, 
TRANS., 874. 
Methylpropylethylenelactic acid, 8B-, 
169, 


acids, 


Methylpseudothiosinamine, 549. 
Methylpyridine, 8-, 219. 
properties of, 579. 
Methylquinaldine, 2-. 329. 
Methylquinazoline, 2’-, 745. 
Methylquinoline, 3-nitro-1-, 1257. 
preparation of, 1095. 
Methylquinolines, oxidation of, 1095. 
Methylquinvlinesulphonic acid, 1-, 1257. 
3-, 1257. 
Methylquinone chlorimide, 187. 
Methylresorcinolphthaloylic acid, 70. 
Methylrosindulone, 1213. 
Methylsaccharin, 1228, 
Methylsalicylaleamphor, 1498. 
Methylsaligenyleamphor, 1499. 
Methylstrychnic acid methiodide, 
1263. 
Methylstrychnine, 1263. 
“‘ Methyltetrahydroperichinaldimid- 
azole, a-” 1256. 
Methyltetrahydropyridylacetylene, 67. 
Methyltetrahydropyridylethylene, 
w-bromo-1: 3: 4-, 66. 
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Methyltetrahydropyridy1-8-hydroxy- 
propionic acid, 333. 

Methylthebainium eulphate, 
logical activity of, 762. 

Methylthiazole-8-carboxylic acid, p-, 
224. 

Methylthiazoledicarboxylic acid, p-, 224. 

Methylthiazoline, u-, 817. 

Methylthiazoline, z-imido-n-, 1515. 

Methylthiazolinehydrazine, n-, 1516. 

Methylthiazylacetic acid, 743. 

Methylthiosinamine, 549. 

Methyltolyl methyl ketone, 
bromortho-, 911. 

metachlorortho-, 911. 

— — — orthobromometa-, 911. 

orthochlorometa-, 911. 

Methyltricarballylic acid, 546. 

Methylumbelliferonecarboxylic acid, B-, 
672. 

Methyluracil, imido-, and its deriva- 
tives, 1007. 

Mica, composition of, 530. 

-—~— from Haddam, Connecticut, 531. 

—— from Salm-Chatean, Belgium, 528. 

from Zinnwald, 531. 

Microbe, nitric, 1545. 

of blenorrhagic pus, toxalbumin 
secreted by, 1521. — 

Microbes, secretions of, 1132, 1394, 

Microchemical mineral analysis, 766. 

Micro-organisms, reducing power of, 
102. 

Milk, action of calcium salts on, 340. 

analysis, asbestos method of, 1299. 

—— citric acid a normal constituent of, 
1274. 

detection and estimation of boric 
acid in, 619. 

-—— elephant’s, 98. 

—— estimation of casein in, 1404, 

estimation of citric acid in, 1276. 

estimation of fat in, 508, 509, 625, 

1299, 1402, 1559. 

estimation of sugar in, 127. 

of cows, composition of the, during 

early and late periods of lactation, 97. 

of hill-bred cows, amount of fat 

and dry matter in, 1275. 

origin of citric acid in, 1276. 

peptonised, proteids of, 953. 

proteids of, 339, 951. 

—— sheep’s, 951. 

sterilisation of, 603. 

Milk-sugar, estimation of, 1298. 

Millettia atropurpurea, poisonous glu- 
coside from, 335. 

Mineral condensation, coefficient of, in 
chemistry, 258. 

—— water of Penon de los Banos, 
Mexico, 279. 

Mineralogical notes, 1435, ° 


physio- 


meta- 
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Minerals, estimation of water in, 766. 

irom Corsica, 1440. 

influence of fluorine in the syn- 
thesis of, 21. 

—— of Port Henry, New York, 158. 

phosphorescence of, under the in- 
fluence of light and heat, 776. 

Molasses, estimation of invert sugar in, 
769. 

Molecular changes in metals as shown 
by their electrical conductivity, 1308. 

conductivity of acids in various 

solvents, 1308. 

refraction of carbon compounds, 

Trans., 290. 

of substances 

nitrogen, 373. 

theory and electrolytic dissocia- 

tion, 390. 

volumes, boiling points, and chem- 
ical characters of liquids, relations 
between, 379. 

— — calculation of, 1408. 

of acetic acid, ‘'Rans., 903. 

of carbon tetrachloride and 

stannic chloride, TRANs., 911. 

—-— of the saturated vapours of 
benzene and its halogen derivatives, 
TrRans., 125. 

— weight and rate of evaporation, con- 
necticn between, 1316. 

—— —— determination of, at the criti- 
cal point, 1411. 

of sulphur dichloride, 149. 

-— weights, determination of, by a 
eryoscopie method, 389. 

determination of, by the 

ebullition method, 389, 1317. 

direct comparison of the 

physical constants involved in the 

determination of, by Raoult’s method, 

Proc., 1891, 26. 

of gallic and tannic acids, 


containing 


145. 

—— of metals in solution, Proc., 
1890, 159. 

—— —— of some metals, 984. 


of sulphur, phosphorus, and 
iodine in solution, 260. 

Molisch’s reactions, new applications cf, 
128. 

Molybdates, acid. rotatory power of 
compounds of mannitol with, 1443. 
Molybdenite, artificial preparation of, 

20. 
Molybdenum, new oxygen compound of, 
988. 
proportion of, in scheelite, 406. 
Molybdovanadates, 884. 
Mounazite from Sweden, 1168. 
Monticellite from Magnet Cove, Arkan- 
sas, 1330. 
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Mordants and the periodic law, 523. 

Mordenite, 276. 

Morphine, action of, on the irtestine, 
852. 

derivatives of, 332. 

— effect of, on cats, 486. 

estimation of,°771, 1403. 

estimation of, in opium, 511. 

—— fate of, in the animal organism, 
479. 

—— reaction for, 1562. 

violet colouring matter derived 
from, 1120. 

Morphotropy, 146. 

Morrenia brachystephania, constituents 
of, 1122. 

Morrenine, 1122. 

Morrenole, 1088. 

Mucie acid, Trans., 750. 

—— action of phosphorus penta- 

chloride on, Trans., 26. 

constitution of, TRANS., 753. 

—— — lactone-acid of, 1194. 

new isomeride of, 1193. 

Mucin-albumose, 1127. 

Mucoid, 1127. 

Mucoid-substance in ascitic fluid, 1127. 

Muconie acid, TRans., 750. 

action of bromine on, TRANS., 


——y 


750. 

Muds, analyses of, 958. 

from deep seas, composition of, 

995. 

marine, manganese in, 995. 

occurrence of sulphur in, 
and its bearing on their modes of 
formation, 994 

Muscle activity, effect of increase, on 
the decomposition of albumin, 1524. 

nutrition of, 1273. 

Muscles, formation of lactic acid in, 
348. 

Muscovite from Bamle, Norway, 531. 

Muscular work and proteid metabolism, 
596, 847. 

influence of, on proteid meta- 

bolism, 479. 

influence of, on the output 
of urea, 350. 

Mushrooms, sugars in, 103. 

Musk, artificial, 1464. 

Mustard, essential oil of, 818. 

Myelin, 846. 

Myohematin, 478. 

Myosin, digestion of, 950. 

Myosin-peptone, 950. 

Myristic acid, heats of combustion and 
formation of, 11. 

Myrobalans, tannin of, 918. 

Myrtle, essence of, 1384. 
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N, 


Naphthaeurhodole, a-, modifications of, 
1214. 

Naphthalene, a-bromo-, optical proper- 
ties of, 776. 

—— fB-brumo-, preparation of, 553. 

constitution of, 44. 

—— constitution of the tri-derivatives 
of, Proc., 1891, 27. 

—— 1: 3’-dibromo-, 461. 

—— 1:3’ : 2-dibromochloro-, 462. 

—— 1’: 4’: 2-dinitramido-, 321. 

—— dithiocyanate, 460. 

— 1:2: 3’-tribromo-, 461. 

2:1’: 4’-trichloro-, 463. 

Naphthalenesulphonamide, 1 : 3’-amido-, 
573. 

1 : 3’-nitro-, action of hydriodiec 
acid on, 573. 

Naphthaloxazine, 1342. 

Naphthaquinaldine, B-, octohydro-de- 
rivatives of, 1513. 

tetrahydro-derivatives of, 1510. 

Naphthaquinol, 3’-bromo-1 : 2-, 462. 

Naphthaquinoline, a-, preparation of, 
1258. 

Naphthaquinoline, 8-, octohydro-deriva- 
tives of, 1511. 

tetrahydro-derivatives of, 1510. 

Naphthaquinolines, reduction of, 1258. 

Naphthaquinone, 3’-bromo-1 : 2-, 462. 

Naphthaquinone hydrazones, B-, 1074. 

—— phenylhydrazone, B-, constitution 
of, 1076. 

Naphthaquinonehydrazonebenzoic acid, 
B-, action of diazobenzene chloride 
on, 1075. 

Naphthaquinonehydrazonesulphanilic 
acid, 8-, action of diazobenzene chlor- 
ide on, 1075. 

Naphthasultonsulphonic acid, ¢-, 215. 

-—— acids, 215. 

Naphthazinehydroxycarboxylic 
1342. 

Naphthoie acid, B-, amido-, 932. 

chloro- and nitro-derivatives 


acid, 


of, 932. 
— —— 1, 3’-dibromo-, 462. 
— —— nitramido-, 79. 
nitro-, 78, 79. 
—— acids, 77, 932. 
hydrogenation of, 1380. 
—— — diamido-f-, 78, 79. 
— — dinitro-g-, 78. 
Naphthol, passage of, into the urine, 
8 


—— 


Naphthol, a-, orthoazo-compounds of, 
1074. 

—— trisulphide, 322. 

Naphthol, 8-, bisulphide, 321. 
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Naphtbol, 8-, bromo-derivatives of, 
Proc., 1891, 87. 
—— 1: 3-bromochloro-8-, Proc., 1891, 
33. 
—— di- and tri-chloro-8-, Proc., 1891, 
32, 33. 
—— 1: 3-dibromo-8-, Proc., 1891, 33. 
—— nitroso-8-, action of, on animals, 
1393. 
—— tetrabromo-§-, Proc., 1891, 88. 
tribromo-8-, Proc., 1891, 87. 
—— £-, sulphides of, 320. 
Naphthol-derivatives, nitration of, 
Proc., 1891, 89. 
Naphtholphthalein anhydride, 1029. 
Naphthols, chloro- and bromo-, action 
of nitric acid and oxidising agents on, 
Proc., 1891, 34. 
Naphtholsulphonamidosulphonic acids, 
a-, 215. 
Naphtholsulphonic acid, amido-, 215. 
Naphthol-violet, action of aromatic bases 
on, 77. 
Naphthonitrile, 1 : 3’-dibromo-, 462. 
Naphthonitrile, 8-, nitro- and chloro- 
derivatives of, 932. 
Naphthoylformic acid, 8-, 214. 
Naputhy! ethyl ether, dinitro-, 321. 
methyl ketones, 214. 
sulphides, 76. 
Naphthyl glycidyl ether, a-, 1199. 
Naphthyl benzenesulphonate, 8-, 569. 
ethyl ether, 8-, nitro- and amido- 
derivatives of, 459. 
methyl ketone, 8-, 729. 
phenyl ketone, 8-, boiling point of, 
1240. 
Naphthylacetic acid, 8-, 215, 730. 
Naphthylallylsemithiocarbazide, 8-, 550 
Naphthylamidobenzoic acid, metamido- 
para-, a-, 307. 
metanitropara, a-, 307. 
Napathylamidobenzvic acid, metanitro- 
para-, B-, 307. 
Naphthylamidoethylphthalimides, —a- 
and B-, 1208. 
Naphthylamine, a-, action of picric 
chloride on, TraNs., 716. 
Naphthylamine, 8-, azo-derivatives of, 
TRANS., 372. 
—— B-, bromo-derivatives of, 461. 
B-, chloro- and bromo-derivatives 
of, Proc., 1891, 32. 
1’ ; 4’-dichloro-B-, 462. 
—— tribromo-£-, 462. 
Naphthylaminebenzylidenesulphonic 
acid, a-, sodium salt of, 720. 
Naphthylaminedisulphonic acid, 8-, 
Andresen’s, Proc., 1891, 27. 
Naphthylazoacetic acid, a-, 1382. 
Naphthy:azoacetoacetic acids, a- and B-, 
1881. 
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Naphthylazoacetone, a-, 1382. 
Naphthylbenzyloxythiocarbamide, a-, 
559. 
Naphthylcyanamide, a-, 559. 
Naphthylene dihydrosulphide, 460. 
mercaptan, 460, 
Naphthylenediaminedisulphonic 
ortho-, derivatives of, 216. 
Naphthylglycollamide, 8-, 729. 
Naphthylglycollic acid, a-, 730. 
Naphthylglycollic acid, 8-, 215, 729. 
Naphthylglyoxylic acid, 8-, 214. 
Naphthylhydroxythiocarbamide, a-, 558. 
Naphthylmethylparazoloneketo-a-naph- 
thylhydrazone, a-, 342. 
Naphthyl-a/d-phenylnaphthotriazine, 
az-B-, 698. 
Naphthylpropylenepseudosemithiocarb- 
azide, 8-, 550. 
Naphthylsulphonamic acid, 8-, ammo- 
nium salt of, 569. 
Narceine, reaction for, 1562. 
Narcotine, physiological activity of, 
762. 
reaction for, 1562. 
Natrolite, 1438. 
of Montecatini, 1438. 
Nepheline, preparation of, 22. 
Nepheline-syenite of the Kola Penin- 
sula, 531. 
Nerve fibres and cells (peripheral), ac- 
tion of poisons on, 485. 
Nickel, action of nitrosyl chloride on, 
TRANS., 660. 
—— alloys, molecular changes in, 1308. 
and cobalt, separation and estima- 
tion of, 1189. 
—— separation of iron from, 
1139. 
carbon oxide, physical properties 
of, 1322. 
— — — physiological action of, 
1130. 


aci.l, 


—— properties of, 1428. 
dextrosate, TRANS., 323. 
electrolytic separation of gold from, 


—— molecular changes in, 1308. 
native, in river sand near Biella, 
Piedmont, 526. 
ores from New Caledonia, 157. 
—— refraction and dispersion of, 373. 
selenites, 262. 
volatilisation of, in presence of 
carbonic oxide, 1429. 
volatility of, in presence of hydro- 
gen chloride, 1429. 
Nicotine, 945. 
action of benzoic chloride on, 945. 
—— action of, on invertebrates, 485. 
action of, on the heart and blood 
vessels, 96. 


Nicotine, constitution of, 583. 

—— estimation of, in presence of am- 
monia, 771. 

—— in tobacco plants, climatic con- 
ditions for the development of, 858. 


oxidation of, with hydrogen per- 
oxide, 473. 

Nicotinic acid, action of sodium amalgam 
on, 733. 

Nipecotinic acid, 735. 

Nitrates and ammonium salts as manures, 
1545. 

cinchonamine as a test for, 362. 

detection of, in wine, 961. 

estimation of, by the phenolsulph- 

onic acid method, 1136. 

estimation of, in potable waters, 
Trans., 320. 

— estimation of nitrogen in, by 
Kjeldahl’s method, 1397. 

—— formation of, in soils, 1395. 

iodometric estimation of, 618. 

—— iodometric estimation of nitric 
acid in, Trans., 530. 

loss of, by soils, 765. 

——- magnetic rotation of, Proc., 1890, 
144. 

—— production of, in _ nitrification, 
TrAns., 514. 

— value of, as food for ferments and 
other plants, 1135. 

Nitration of benzenoid derivatives, 
Proc., 1891, 89. 

—— with nitric peroxide, Proc., 1891, 
91 


Nitric acid and certain metals, condi- 
tions of change between, 525. 

—-— —— detection of, in wine, 1551. 

estimation of, by reduction 

to ammonia, 617, 690. 

estimation of, in potable 

waters, 496. 

—— iodometric estimation of, in 
nitrates, TRANS., 530. 

—— —— molecular refraction and dis- 
persion in solution, TRANS., 593. 

nitrogen, estimation of, by alu- 
minium, 617. 

—— -— loss of, in drainage water from 
different crops, 859. 

organism, behaviour of, with am- 
monia, TRANS., 521. 

— — nutrition of, Trans., 519. 

Nitrides, action of hydroxyhydrocarbon 
derivatives of, 1003. 

Nitrification, 102, Trans., 484. 

—— a purely nitrous agent of, TRANs., 
486 


conditions which determine the 
formation or separation of a nitrous 
agent only, Trans., 490. 
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Nitrification, distinction between the 
roduction of nitrites and nitrates 
in, TRANS., 485. 

—— in soils, 101. 

—— influence of iron and calcium 
sulphates on, 1543. 

—— isolation of the nitrous organism, 
Trans., 495. 

—— nutrition of the nitric organism of, 
TRans., 519. 

—— nutrition of the nitrous organism 
of, TrRans., 509. 

—— production of nitrates in, TRANs., 
514. 

—— the ferment of, 352. 

—— theory of, Trans., 523. 

Nitriles, action of boron fluoride on, 
1441. 

— action of, on organic acids, 409. 

— conversion of, into imido-ethers, 59. 

—— formation of, in oxidations wit. 
nitric acid, 812. 

—— B-ketonic, action of aromatic 
amines on, 51. 

— synthesis of, 41. 

Nitrites, formation and oxidation of, in 
soils, 1545. 

paraffinic, action of, on blood pres- 

sure, 1270. 

production of, in _ nitrification, 
TRANs., 486. 

Nitro-compounds of the paraffin series, 
action of alkalis on, TRANs., 410. 

Nitro-derivatives, new method of pre- 
paring, Proc., 1891, 91. 

Nitrogen, assimilation of, by beans, 
1539. 

— assimilation of, by Leguminosae, 
353, 607, 1533. 

— assimilation of, by plants, 855. 

assimilation of, from the air by 

Robinia pseudacacia, 764. 

atmospheric, acquisition of, by 

plants, 353, 491. 

density of, 1416. 

estimation of, by the Schulze- 

Tiemann method, 107. 

estimation of, in nitrates, by Kjel- 
dahl’s method, 1397. 

— estimation of, in organic sub- 
stances, by means of alkaline perman- 
ganate, 109. 

—— estimation of, in pickled railway 
sleepers, 620. 

estimation of, in sodium nitrate, 
107. 

—— excretion of, in cases of leucemia, 
483. 

excretion of, in the sweat, 350. 

—— gaseous, fixation of, by Legu- 
minose, 353, 607, 1533. 
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Nitrogen, hydride, 394. 
increased output of, in cerebral 
hyperthermia, fever, and ertificial 
overheating, 600. 
Kjeldahl’s process for the estima- 
tion of, 862. 
loss of, in the decomposition of 
manures, 1548. 
molecular refraction of substances 
containing, 373. 
nitric and ammoniacal, as manures, 
1545. 
107. 
— —— estimation of, by aluminium, 
617. 
— occurrence of, in uraninite, 527. 
—— peroxide, liquid, dissociation of, 
Trans., 1076. 
preparation of, Trans., 1077. 
use of, as a nitrating agent, 
Proc., 1891, 91. 
spectrum of, 1. 
the Kjeldahi-Wilfarth method of 
estimating, 362. 
Nitrogen-atom, asymmetrical, possibility 
of existence of, 51. 
Nitrogen-compounds, attempts to pre- 
pare stereochemical isomerides of, 
35. 
—— -—— in vegetable soils, 610. 
nomenclature of those con- 
taining two nitrogen atoms linked 
together, 1350. 
stereochemical isomerides of, 


estimation of, as nitric oxide, 


34, 
-— volatile, evolved from vege- 
table soils, 611. 
Nitrogenous substances in barley, change 
in, during germination, 489. 
of arable soil, 492. 
Nitro-hydrocarbons of the fatty series, 
tertiary, 653. 
Nitro-keto-compounds, 
Proc., 1891, 89. 
Nitroprussides, preparation of, 410. 
Nitroso-compounds, preparation of, 
688. 
Nitrosyl chloride, action of heat on, 73, 
TRANS., 271. 
—- —— action of, on metals, TRANs., 
655. 
Nitrous acid, estimation of, in potable 
waters, 496. 
velocity of decomposition of, 
in aqueeous solution, 522. 
ether, methylated, detection of, 
123. 
organism of nitrification, isolation 
of, TRaAns., 495. 
— — — description of, TRays., 
507. 


formation of, 
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Nitrous organism of nitrification, nutri- 
tion of, Trans., 509. 

— —- properties of, Trays., 
505. 

Nodules, marine, occurrence of sulphur 
in, and its hearing on their modes of 
formation, 994. 

root, of the pea, 607. 

Nonarabinantetragalactangeddic 
Trans., 1071. 

Non-electrolytes, nature of chemical 
change in, Proc., 1891, 118. 

Nononaphthene and its derivatives, 
184, 

Nononaphthyl alcohol, 185. 

Nononaphthylene, 185. 

Notochord, chemical composition of, 
1126. 

Nuclei of liver cells, crystals in, 597. 

Nuclein of yeast, metaphosphoric aci| 
in, 477. 

Nutrition, effect of partial extirpation of 
the kidneys on, 1273. 

— of muscle, 1273. 


acid, 


0. 


Oak-tannic acids, 70. 
Oak-wood, tannic acid of, 1061. 
Oat-kernel, proteids of the, 1285, 1390. 
Obituary notices, TRANS., 452. 
Obsidian cliff, Yellowstone National 
Park, 26. 
Ochrolite from Pajsberg, 1168. 
Ochrosia acuminata, alkaloids 
337. 
Octohydro-8-naphthaquinaldine, ac-, 
1514. 
Octohydro-8 naphthaquinaldine, @r-, 
1513. 
orthamido-, 1514. 
Octohydro-a-naphthaquinoline, @r-, 
1260, 
Octohydro-8-naphthaquinoline, ae-, 
1511. 
Octohydro-8-naphthaquinoline, @7-, 
1512. 
Octohydroparamido-a-naphthaquinel- 
ine, ar-, 1261. ; 
Octonaphthenecarboxylic acid and its 
derivatives, 1453. 
(Enanthoguanamines, 416. 
Offretite, a new mineral, 407. 
Oil, coriander, 540. 
essential, of mustard, 818. 
ethereal. of asafcetida, 322, 464. 
of Lindera fericia, 464. 
of sabadilla seeds, 1284. 
influence of, on the digestibility of 
proteids, 752. 


from, 
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Oil, Kesso, from Valeria officinalis var. 
angustifolia, 238. 

lemon grass, 236. 

—— linaloe, 540 

—— macassar, 1133. 

—— melisse, German, 540. 

— wineral lubricating, artificial, 
1462. 

—— of cassia, formation of an asphalt- 
like substance from, 732. 

— — testing, 504. 

—— of Indian geranium, 287, 323. 

—— of lemons, 1496. 

— detection of oil of turpentine 
in, 1497. 

—— of Polei, 936. 

of roses, detection of Turkish 

geranium essence in, 1555. 

German and Turkish, 323. 

of turpentine, detection of resin 

oil in, 870. 

oxidation of, in sunlight, 
Trans., 311, 315. 

—— olive, adulteration of, 596. 

analysis of, 506. 

detection of sesame oil in, 


os 


1400. 
— reactions of, 1559. 
orange, constituents of, 539. 
Turkey-red. See Turkey-red oil. 
Oils, drying, solid product of the oxida- 
tion of, 1454. 
estimation of, 505, 506. 
—— ethereal, 217, 1240. 
olefinic constituents of, 539. 
examination of, 248 
fatty, estimation of mineral oils in, 


505. 


—— 


the elaidin reaction with, 870. 

-— Indian grass, 285. 

—— lubricating, estimation of acidity 
in, 505. 

—— mineral, estimation of, in fat oils, 
505. 

seed, analysis of, 506. 

Olefinie terpenes, 655. 

Olein, analysis of, 1144. 

“ Oleine,” estimation of fatty matter in, 
1560. 

Oleorefractometer, 625, 1305. 

Oligoclase from Gailbach, 1437. 

Olive oil, adulteration of, 506. 

analysis of, 506. 

detection of sesame oil in, 


1400. 
-—— —— reactions of, 1559. 
Opium, action of, on the intestine, 852. 
— estimation of morphine in, 511. 
Opium-bases, rare, 227. 
Optical activity, explanation of, 513. 
— — of alkylammonium chlorides, 
1002, 


Orange oil, constituents of, 539. 

Orcinol, symmetrical, methylation of, 
1347. 

Organic compounds, action of sunlight 
on, 900. 

—— — dispersive power of, 138. 

heat of combustion of, 251. 

mechanical determination of 
the arrangement of the carbon atoms 
in, 1441. 

Organism, action of sugars in the, 
1526. 

animal, fate of morphine in, 479. 

oxidation of aromatic sub- 

stances in the, 1529. 

formation of lactic acid and glucose 

in, 1125, 1392. 

vegetable, formation of nitrogen- 
ous organic bases by the decomposi- 
tion of proteids in the, 856. 

Organisms, vegetable, estimation of 
fatty substances in, 511. 

Organs, animal, formation of uric acid 
and xanthine bases in, 1340. 

in hydrocyanic ‘acid poisoning, 

lactic acid and glucose in, 1126. 

of normal and rachitic children, 

inorganic constituents of, 847. 

with impeded circulation, lactic 

acid and glucose in, 1126. 

vegetable, containing chlorophyll, 
influence of salt on the formation of 
starch in, 856. 

Orientation by conversion of paradinitro- 
derivatives into quinones, 1199. 

Ortharsenates of the alkalis, action of 
hydrogen sulphide on, 265. 

Orthocluse, from Matour, Saone-et-Loire, 
408. 

Osmiamice acid, 1433, 

Osmium, 1433. 

atomic weight of, 884. 

Osmotic experiments with living bac- 
teria, 1131. 

pressure, 14. 

—— and the kinetic theory of 

gases, 389, 638. 

—— law of, 522. 

—— —— of salts in solution, Trans., 
344. 

Osotriazole, 1117. 

Osotriazolecarboxylic acid, 1117. 

Osotriazoles, formation, properties, and 
constitution of, 1110. 

Oxalacetates, action of carbonyl chlor- 
ide on, 1333. 

Oxalacetophenylimide, sodium deriva- 
tives of, 903. 

Oxalates, ethereal, action of sodium 
methoxide on, 1014. 

Oxalenediamidines, ememmeed con- 

stitution of, 697. 
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Oxalenedihydrazoximediethylidene, 698. 

Oxaleneparatolylamidineamidoxime, 
698. 

Oxaleneparatolyldiamidodioxime, 698. 

Oxalic acid, action of, on barium chlor- 
ide, 377. 

and its homologues, thermo- 
chemistry of, 968. 
ferment, 857. 

Oxalic series of acids, distillation of 
the potassium hydrogen salts of, 
1011. 

electrolysis of ethyl potassium 
ralts of the, 1192. 

Oxaluric acid, thermochemistry of, 
1449. 

Oxamethanetolyloxamide, 908. 

Oxides of the heavy metals and alkali 
halides, reaction between, 1413. 

—— reduction of, with magnesium, 
1155. 

Oximes, 1181. 

asymmetrical, which do not form 
stereometric isomerides, configuration 
of, 442. 

formation of, 36. 

—— isomeric, constitution of, 1354, 

—— isomerism of, 35, 823. 

—— of aldehydes and a-ketonic acids, 


stereoisomeric, spacial configura- 
tion of, 439. 
Oxyazo-derivatives, action of phosphoric 
chloride on, 556. 
Oxydigitogenic acid, 577. 
Oxygen, active, metaphenylenediamine 
as a test for, 1289. 
and carbonie anhydride, simul- 
taneous evulution of, by Cacte, 


and hydrogen, admixed, slow com- 
bustion of, 1153. 
atmospheric, utilisation of, 392. 
atomic weight of, 1154. 
available in peroxides, estimation 
of, 1136. 
compressibility of, 378. 
density of, 1416. 
—— dissolved in water, estimation of, 
616. 
—— gasometric estimation of, 616. 
—— in air, Priestley’s method of esti- 
mating, 362. 
—— in the blood, estimation of, 845. 
—— in the blood of animals at great 
altitudes, 753. 
—— liquid, absorption spectrum and 
colour of, 773. 
—— solubility of, in water and alcohol, 
15. 
—— the specific quantities of, in blood, 
344. 
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Oxygen-compounds, reduction of, by 
magnesium, 801. 

—— reduction of, with sodium, 150. 

Oxyhemoglobin in bile, 599. 

preservation of, 591. 

Oxylepidens, action of ammonia and 
methylamine on, TRans., 140. 

Oxymetatoluquinoline, nitroso-ortho-, 
326. 

Oxymethylquinoline, nitroso-ortho-, 
327. 

Oxynicotine, 473. 

Oxyparatoluquinolineoxime, 326. 

Oxypentic acid, 1221. 

Oxypyridine bases, synthesis of, 1092. 

Oxyquinolines, nitroso-, tinctorial pro- 
perties of, 579. 

Oxysparteine, 842. 

Oxytetrazotic acids, 1038. 

Oxytetric acid and its homologues, 
1187. 

— acids, real nature of, 1188. 

Ozokerite, complete chlorination of, 812. 

Ozone, formation of, in flames, 798. 

therapeutic and physiological 

effects of, 1531. 


P, 


Pachyrhizus angulatus, poisonous prin- 
ciple from, 335. 
Paints, estimation of turpentine in, 
1302. 
Palladio-ammonium chloride, action of 
hydrogen sulphide on, 272. 
Palladium, electrolytic estimation of, 
1140. 
separation of gold from, 1396. 
Palmelline, 845. 
Palmitanilide, 821. 
Palmitic acid, a-amido-, 820. 
— a-bromo-, 820. 
—— —— complete chlorination of, 811. 
derivatives of, 820. 
chloral, 535. 
Pancreatic digestion, action of bile on, 96. 
juice, influence of bile on the fat- 
splitting properties of, 948. 
extract action of, on casein, 1272. 
Pangium edule, free hydrocyanic acid 
in, 338. 
Papaverine, reaction for, 1562. 
Papaveroline, 85. 
Parabanic acid, thermochemistry of, 
1449. 
Paracrylic acid, 170. 
Paraffin, stearin, stearic acid, and wax, 
analysis of a mixture of, 1400. 
Paraffins, normal, calculation of the 
melting and boiling points of, 1330. 


Paraldehyde, relation between the spec- 
trometrical constants and chemical 
constitution of, 630. 

Paramucic acid, so-called, 1193. 

Paraphytosterol, 606. 

Pararosaniline, condensation of, with 
aldehyde, 1071. 

Paratropine and its derivatives, 1093. 

Paraxanthine, 1120. 

Passive state of iron and steel, 250. 

Pea, root nodules of the, 607. 

Pectin, sugar from, 413. 

Pennine from Zermatt, 531. 

Pentaglucoses, 411. 

estimation of, in vegetables, 768. 

Pentahydroxyanthraquinoline, 1240. 

Pentallylcarbindimethylamine, 1508. 

Pentallylearbintrimethylammonium 
iodide, 1508. 

Pentane, dibromo-, 162. 

molecular refraction and disper- 
sion of, TRANS., 295. 

—— tetrabromo-, 534. 

tribromo-, 534. 

Pentanetetracarboxylic acid, prepara- 
tion and properties of, TRANS., 824. 

—— —— synthesis of homologues of, 
TRans., 818. 

Pentanetricarboxylic acid, 1 : 3 : 5-, 547. 

Pentarabinantetragalactangeddic acid, 
Trans., 1070. 

Pentoses, 411. 

estimation of, in vegetables, 768. 

Peonol, synthesis of, 1233. 

Peppermint, Russian oil of, spectro- 
scopical properties of, 2. 

Pepsin, influence of temperature on, 
1272. 

Peptone, effect of. on the clotting ‘of 
blood and lymph, 481. 

— fate of, 479. 

— formation of, in gastric digestion, 
953. 

Peptonised foods, 953. 

Peptotoxin, 1267. 

Perchloric acid, molecular refraction and 
dispersion of, in solution, TRANS., 
593. 

Periclase, artificial, 991. 

Peridotite from the Harz, 24. 

Periodic law and mordants, 523. 

—— approximate algebraic expres- 

sion of, 13. 

relation of certain properties 

of metals to, 1161. 

property of the elements, new, 12. 

Perkin’s reaction, 69. 

Permanganates, titration of, with hydro- 
gen peroxide, 246. 

Permolvbdic acid, 988. 

Perofskite, so-called, from Magnet Cove, 
Arkansas, 529. 
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Peroxides, estimation of the available 
oxygen in, 1136. 

—— of the alkaline earths, estimation 
of, 245. 

Persulphates, Trans., 771. 

Pertungstic acid, 988. 

Petroleum, Baku, acids from, 1452. 

-—— Caucasian, 185. 

—— constitution of the oxygen com- 
pounds in, 999. 

—— Ohio, sulphur compounds in, 
1172. 

Pennsylvanian, complete chlorina- 
tion of, 811. 

Phakellite from Vesuvius, 22. 

Pharmacolite from Styria, 21. 

Phaseolus rulgaris, constituents of the 
seed pods of, 606. 

—— — nitrogen 
1538. 

Phasol, 606. 

Phellandrene, 1084. 

Phellonic acid, 465. 

Phenacyl sulphide, 302. 

Phenanthridine, 837. 

methylhydroxide, 837. 

Phenanthroline bases, constitution of, 
1258. 

Phenazines, 470. 

Phenazoxime, dinitro-, Trans., 723. 

Phenethenylamidine phenethenyldioxy- 
tetrazotate, 1041. 

Phenethenyldioxytetrazotic acid, 1041. 

Phenetoil, metanitropariodo-, 431. 

tribromodinitro-, 1026. 

Phenetoiltrimethylammonium _ iodide, 
amido-, 53. 

Phenethylindazole, 2’-para-, 724. 

Phenol, action of methylchloroform on, 
in presence of alkalis, 296. 

chlorination and bromination of, 
Proc., 1891, 64. 

—— condensation of metanitrobenz- 
aldehyde with, 1346. 

dinitrosonitro-, 688. 

—— diorthonitro-, action of bromine on, 
Proc., 1891, 63. 

—— estimation of, 155. 

—— idiosyncrasy of certain animals 
with respect to, 762. 

metanitroparamido-, and its deri- 

vatives, 430. 

metanitropariodo-, 431, 

-—— metaparadiamido-, 431, 

-— of birch-wood tar, 432. 

parabromodiorthonitro-, isomeric 

change of, Proc., 1891, 63. 

parachlorodiorthonitro-, 
1891, 63. 

—— red, colouring matter of, 1198. 

—— sulphonation of, 391. 


assimilation of, 


Proc., 


—— symmetrical dinitro-, 430. 
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Phenol, tetrachloro-, 297, 710. 

Phenol-acenaphthene, dinitrosonitro-, 
689. 

Phenol-anthracene, dinitrosonitro-, 689. 

Paenoldiammunium, 1360. 

Phenoldicarboxylic acids, preparation 
of, 1367. 

Phenoldisazorthotoluene, 557. 

Phenolorthosulphonic acid, orthopara- 
dichloro-, action of sulphuric acid on, 
Proc., 1891, 64. 

Phenolphthalein, addition of, to mar- 
garin, 872. 

anhydride, 1029. 

Phenols, action of alkali hydrosulphides 
on, 46. 

— action of epichlorhydrin on, 1198, 

--— action of formaldehyde on, 1199. 

action of hydrazine hydrate on, 

1360. 

action of phthalic chloride on, 
1485. 

—— uction of thionyl chloride on, 186. 

amido-, action of picric chloride 

on, TRANS., 718. 

condensation of benzaldehyde with, 
1234. 

—— condensation of unsaturated hydro- 
carbons with, 208, 571 

desmotropy in, 75. 

—— nitro-, physiological action of, 1281. 

quantitative reduction experi- 

ments on, 431. 

sulphonation of, Proc., 1891, 


65. 

thio-, preparation of, 1350. 

Pheno-2-methylmetadiazine, 745. 

Phenoxyacetal, 541. 

Phenosyacrylic acids, optically active, 
1482. 

Phenoxybutyramide, sulpho-y-, 1468. 

Phenoxybutyric acid, y-, 1468. 

Phenoxybutyronitrile, y-, 1468. 

Phenoxyethylamine, 552. 

Phenoxypropylamine, y-, 1467. 

Phenoxypropylaniline, y-, 1467. 

Phenoxypropylphthalamic acid, y-, 
1467 


‘. 
Phenoxypropylphthalimide, -, 1467. 
Phenuvie acid, TRANs., 190. 
constitution of, TRANs., 194. 
relationship with Paal’s 

phenylmethylfurfurancarboxylic acid, 
Trans., 190. 
Pheny] acetal, thio-, 540. 
acetylsalicylate and its nitro-de- 
rivatives, 915. 
benzenesulphonate, 568. 
—— biazobennzeesalicylate, 1036. 
—— biényl ketone, 551. 
a-chlorbydrin ether, 1198. 


INDEX OF SUBJECTS. 


Phenyl diphenylcarbamates, nitro- and 
amido-, 1215. 

ether, molecular refraction and 
dispersion of, in solution, Trans., 591. 

—— glycidyl ether, 1198. 

—— hydroxyisophthalate, 1369. 

—— methylphenylcarbamate, 1214. 

methylphenylcarbamates, umido-, 

1215. 


nitro-, 1214, 

—— phenylsemithiocarbazide, 
chloro-, T'RANs., 212. 

—— salicylate, derivatives of, 915. 

—— —_ nitro-, derivatives of, 915. 

—— sulphide, chloro-, 715. 

Phenylacetamide, nitro- and amido-, de- 
rivatives ot, 562. 

Phenylacetone, thio-, 541. 

Phenylacetonediethylmercaptole, thio-, 
568. 

Phenylacetonediphenylmercaptole, thio-, 
568, 1067. 

Phenylacetonitrile, action of, on organic 
acids, 409. 

Phenylacetylhydrazine, 59. 

Phenylacetylhydrouracil, 197. 

Phenylacetylparatoluidide, 59. 

Phenylacetyltoluylenediamine, 694. 

Phenylallylsulphone, 1067. 

Phenylamido-a-naphthatvulazine, a-, 471. 

Phenylamidotoluylamine, diamido-, 300. 

dinitro-, 300. 


para- 


Phenylangelic acid, preparation of, 
1225. 

Phenylezimidochlorobenzene, 300. 

Phenylazimidotoluylamine, dinitro-, 


300. 
Phenylazobenzene, dinitrosonitro-, 689. 
orthonitrosoallometachlorodi- 
bromo-, 1361. 
Phenylazonaphthaienes, dinitronitroso-, 
572. 
dinitrosonitro-, 572. 
orthoparadinitro-, 572. 
orthoparadinitroso-, 573. 
orthoparanitronitroso-, 573. 
Phenylazo-a-naphthol, action of diazo- 
sulphanilic acid on, 1076. 
action of metadiazobenzoic acid 
on, 1076. 
Phenylazo-a-naphtholmetacarboxylic 
acid, ortho-, 1074. 
para-, 1075. 
Phenylazoparacresetoil, 213. 
Phenylazoquinoline, a-, 1509. 
Phenylazorthocresetoil, 212. 
Phenylazosalicylic acid, 1038. 
Phenylazotetrahydro-a-naphthaquinol- 
ine, 1259. 
Phenylbenzylnitrosamine, paranitroso-, 
1206. 


Phenylbenzyloxycarbamide, 559. 
Phenylbenzyloxythiocarbamide, 558. 
Phenylbromacetic acid, an apparent ex- 
ception to the Le Bel-Van’t Hoff 
hypothesis, Trans., 71. 
Phenylbromolactic _ acids, 
active, 1482. 
Phenylcarbamide, diparachloro-, TRANs., 
212. 
Phenylcarbazacridine, 219. 
Phenylchrysylthiocarbamide, 731. 
Phenyleinnamic acid, orthonitro-, 214. 
Phenylconiine, orthoparadinitro-, 1245. 
Phenyldehydropentone, TRans., 886. 
— metanitro-, 
1347. 
Phenyldiazothiazole hydrate, 745. 
Phenyl-1’ : 3’-dihydrindazole, 2’-, 724. 
Phenyldihydro-8-naphthatriazine, 840. 
Phenyldinitroparachlorazobenzene, di- 
nitronitroso-, 906. 
Phenyldiorcinolmethane, 
1378. 
Phenyldiphenylsulphonepropane, thio-, 
568 


optically 


metanitro-, 


Phenyldiphloroglucinolmethane, meta- 
nitro-, 1378. 

Phenyldipiperidyl, orthoparadinitro-, 
1245 


—— paranitro-, 1245. . 
Phenyldiresorcinolmethane, metanitro-, 
1346. 
Phenyldisazo-a-naphthol, 1076. 
Phenylditetrahydroquinaldylmethane, 
amido-, 1102. 
Phenyldithymolmethane, 1235. 
Phenylenediamine, meta-, condensation 
of, with cenanthaldehyde, 1108. 
Phenylenediaminedibenzylidenesulph- 
onic acid, para-, sodium salt of, 721. 
Phenylenedimethylaminediethylmethyl- 
phosphonium iodide, para-, 436. 
Phenylenedimethylaminediethylphenyl- 
methylphosphonium iodide, para-, 
436 


sulphide, para-, 436. 

Phenylenedimethylaminedimethylphos- 
phine, para-, 435. 

—— oxide, para-, 435. 

—— sulphide, para-, 435. 

Phenylenedimethylaminediphenylphos- 
phine oxide, para-, 436. 

—— sulphide, para-, 436. 

Phenylenedimethylaminephenylmethyl- 
phosphine oxide, 436. 

Phenylenedimethylaminetriethylphos- 
phonium iodide, 436. 

Phenylenedimethylaminetrimethylphos- 
phonium iodide, para-, 435. 
VOL. LX. 
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Phenylethoxythiocarbamide, 558. 

Phenylethyl hydroxyisophthalate, 1369. 

Phenylethylene glycol, bromo-, 898. 

Phenylethylmethylamidopyrazole, 52. 

Phenylethylpropionic acid, preparation 
and properties of, 914. 

Phenyl-uz-ethylthiazole, a-, 221. 

Phenylfenchylamine, 1088. 

Phenylglycerol, 1198. 

Phenylglycocine, synthesis of indigo 
with, 75, 206, 311, 456, 928. 

Phenylglycocineparacarboxylic acid, 39. 

Phenylglyoxime peroxide, 316. 

Phenylglyoxyl, tetrathio-, 186. 

Phenylglyoxylic hydrazone, orthonitro-, 
isomeric form of, 302. 

Phenylhydrazidoacetic acid, asymmetri- 
cal, 1054. 

Phenylhydrazidophenylacetic acid, 438. 

Phenylhydrazine, action of carbonyl 
sulphide, carbonyl chloride, and alkyl 
chlorocarbonates on, 1212. 

— allocinnamate, 833. 

—— cinnamaldehydrazonesulphonate, 
1052. 

—— cinnamate, 833. 

—— hydrochloride, 
Trans., 209. 

—— hydrocinnamate, 833. 

—— orthochloro-, 1048, Trans., 209. 

—— parabanate, parachloro-, TRaNs., 
213. 

—— parachloro-, TRans., 211. 

— —action of chloroform and 
alcoholic potash on, TRANs., 213. 

—- thio-, 301. 

Phenylhydrazinebenzylidenesulphonie 
acid, sodium salt of, 720. 

Phenylhydrazine derivatives, action of, 
on the blood, 602. 

Phenylhydrazinephenylsemithiocarb- 
azide, 1212. 

ortho- 


Phenylhydrazinepyruvic acid, 
Phenylhydrazines, chlorinated, Trans., 
209 


orthochloro-, 


chloro-, TRANs., 210. 


Phenylhydrazo-orthocresetoil, 212. 
Phenylhydrazoparacresetoil, 213. 
Phenylhydrazoquinoline, a-, 1509. 
Phenylhydrocarbazacridine, 220. 
Phenylhydrocarbostyril, 214. 
Phenylhydrocoumarin, 1484. 
Phenylhydrouracil, 197. 
Phenylhydroxyacetonitrile, imido-ethers 

of, 62. 
Phenylhydroxycarbamide, 1222. 
Phenylhydroxychlorothiazole, 745. 
Pheny1-2’-hydroxydihydroquinazoline, 

3’-, 944. 
Phenylhydroxyhydrocoumarin, 1484. 
Phenylhydroxythiocarbamide, 558. . 
—— properties of, 1222. 
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Phenylimidomethy]propiony laceto- 
nitrile, 52. 

Phenylimidothiazoline, y-, 1517. 

Phenylindazole, 2’-, 723. 

parachloro-, 724. 

Phenylindazolecarboxylic acid, nitro-, 
action of stannous chloride on, 
1231. 

Phenylinduline, 1046. 

amido-, 1046. 

Phenylisocrotonie acid, 2 : 4-dichloro-, 
450 


— —— 2: 5-dichloro-, 451. 

— — 3: 4-dichloro-, 451. 

rachloro-, 449. 

Phenylisophthalic acid, 1065. 

Phenylisoxalone, isonitroso-, 468. 

Phenylisoxazole, 451. 

ss -eiapmaananee 469, 740, TRaAns., 
1005. 


Phenylketohydroxydimethylanilidote- 
trahydropyridinecarboxylic lactone, 
real nature of, 741. 

Phenyl- -2’ -ketotetrahydroquinazoline, 
3’-, 944. 

Phenyl- B-lactaldehyde, orthonitrometa- 
chloro-, 1100. 

Phenyl-s- ‘lactic acids, orthonitrometa- 
chloro-, 1099, 1100. 

Phenyllactic ketone, 
ehloro-, 1098. 

methyl ketone, nitrochloro-, 1099. 

Pheny1-8-lacturamic acid, 197. 

Phenylmercaptomethylmercaptan, 
amido-, 1048. 

Phenyl- ald-metanitrophenylnaphtho- 
triazine, az-, TRaNs., 700. 

— metanitro-, TRANS., 693. 

Phenylmetatoluylpropane, aB-, 207. 

Phenylmethorythiocarbamide, 358. 

Phenylmethylacrylic acid, nitration of, 
in the side chain, 1483. 

Phenylmethylfurfurancarboxylic acid of 
Paal, relationship of, to phenuvic acid, 
Trans., 190. 

Phenylmethylhydroxy yrimidine, 468. 

Phenyl- ~ald-methyinephthotriazine, az- 
paranitro-, TRANs., 697. 

—— —— reduction of, Trans., 712. 

Phenyl-a-methylpiperidine, orthopara- 
dinitro-, 1245. 

Phenylmethylpyrazolone, action of 
sulphur dichloride on, Trans., 334. 

thio-, TRANS., 332. 

roperties of, TRANS., 335. 

Phenylmethylpyrazoloneazobenzene, 
TRANS., 336. 

Phenylmethyltriazolecarboxylic 
oxidation of, 472. 

Phenyl- -naphthol, diamido-, 301. 

dinitro-, 300. 

Phenylnaphthy] sulphides, 77. 


acid, 
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Phenyl-8-naphthylamine, dinitro-, 300, 
Phenylnaphthylcarbazole, boiling point 
of, 1240, 


Phenylnaphthylhydrazines, orthopara- 
dinitro-, 572. 

Phenylnitroethylene, preparation of, 
1483. 


Phenylnitroparachlorazobenzene, 
2 : 4-dinitro-, 906. 
Phenylnitrosoimidothiazoline, 745, 
1517. 
Phenylorthochlorazobenzene, 
nitroso-, 1043. 
Phenylorthonaphthalenediamine, 
densation of, with benzoin, 748. 
Phenylorthophenyleneguanidine, 1469. 
Phenylorthotoluylpropane, aB-, 207. 


dinitro- 


con- 


| Phenylosotriazaldehyde, »-, 1113. 


orthonitrometa- | 


Phenylosotriazole, -, 1113. 
homologues of, 1115. 
Phenylosotriazolecarboxylamide, -, 
1113. 
Phenylosotriazolecarboxylic acid, n-, 
1112. 
— — amido-m-, 1117. 
—— nitro-, 1116. 
Phenylosotriazoledicarboxylic 
1116. 
Phenylosotriazolethiamide, »-, 1114. 
Phenylosotriazy! alcohol, »-, 1114. 
Phenylosotriazylamine, »-, 1114. 
Phenyloximidoacetic acids, a- and B-, 
dd, 


acid, 


Phenylparabromazobenzene, dinitroso-, 
1362. 


—— dinitrosonitro-, 1362. 

—— nitrosonitro-, 1362. 

— orthoparadinitro-, 1362. 
metrical trinitroso-, 905. _ 

Phenylparabromazoxybenzene, dinitro- 
nitroso-, 1362 

—_— dinitroso-, 1362. 

dinitrosonitro-, 1362. 

Phenylparabromophenylhydrazine, or- 
thoparadinitro-, 1362. 

Phenylparachlorazobenzene, 
nitro-, 906. 

—— dinitronitroso-, 905, 906. 

—— 2: 4-dinitroso-, 906. 

—— dinitrosonitro-, 906, 

—— nitronitroso-, 906. 

Phenylparachloropheny lbydrazine, 2 : 4- 
dinitro-, 

Phenylparaconic acid, 2 ; 4-dichloro-, 
450. 


2 : 4di- 


— —— 2: 5-diehloro-, 450. 

—— — 3: 4-dichloro-, and its deriva- 
tives, 450. 

Phenyl-a/d-paranitrophenylnaphtho- 
triazine, az-, TRANS., 699. 

paranitro-, TRANs., 694. 

Phenylparatoluylpropane, a8-, 207. 
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Phenylpara[paral }tolylamine, orth- 
amido-, 307. 
Phenylphenylhydrazine, orthonitro- 


allometachloro-, preparation of, 1361. 

Phenyl-a/d-phenylnaphthotriazine, a@z-, 
metanitro-, TRANS., 684. 

—— reduction of, Trans., 704. 

orthonitro-, 683. 

— — reduction of, Trans., 702. 

—— parabromo- and chloro-, TRANs., 
690 

—— paranitro-, TRANS., 685. 

— —— reduction of, Trans., 702. 

—— parasulpho-, TRANs., 687. 

Phenylphenylthiosemicarbazide, ortho- 
chloro-, TRANs., 210. 

Phenylpiperidine; 1-orthamido-, 1245. 

1-parabromo-, 1244. 

Phenylpropylcarbinol, Trans., 886. 

Phenylpropylenepseudosemithiocarb- 
azide, 550. 

Phenyl-8-pyrazole, 2-, 331. 

Ve acid [1:5-], 
1107. 

Phenylpyrazoledicarboxylic ’ 
[1:3:5-], 1107. 

Phenylrosindulinesulphoniec acid, 1045. 

Phenylsemicarbazide, orthochloro-, 
Trans., 210. 

Phenylsuccinamic acid, parabromo-, 296. 

Phenylsuccinamide, action of potassium 
hypobromite on, 196. 

—— bromamido-, 196. 

— constitution of, 197. 

—— parabromo-, 196. 

Phenylsulphonamic 
barium salt of, 569. 

Phenylsulphoneacetonemercaptole, 568. 

Phenylsulphonecrotonic acid, B-, 204. 

Phenylsulphoneisocrotonic acid, B-, 203. 

Phenylsulphonic chloride as a reagent 
for amines, 49. 

Phenyltetramethylene dibromide, 
Trans., 891. 

—— glycol, Trans., 890. 

Phenylthiazole, p-, 221. 

Phenylthiocarbimide, action of acetic 
acid on, TRANS., 327. 

“- action of benzaldehyde on, TRANs., 
67. 

—— action of benzoic acid on, TRANs., 


acid, 


acid, dibromo-, 


— action of water on, TRANs., 328. 

interaction of, with acetic acid, 
Trans., 544. 

—— interaction of, with propionic acid, 
Trans., 550. 

ion of, Trans., 398. 

Phenylthiosalicylic acid, 1058. 

ee acid, ortho-, 
198. 


na 


Phenyltoluylpentane, 207. 
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Phenyltriazolecarboxylic acid, constitu- 
tion of, 472. 
Phenyltriazoledicarboxylic acid, salts of, 
472. 
Phenyluracil, imido-, 1007. 
Phenylurazole, parachloro-. 
212. 
Pheny]-8-ureidopropionie acid, 197. 
—— bromo-, dibromo-, and tri- 
bromo-, 198. 
Phenylvaleric acid, derivatives of, 914. 
Phenylxylylpropane, a8-, 207. 
Phlobaphenes, formation of, 1287. 
Phloionic acid, 465. 
Phloroglucinol, action of aniline and 
paratoluidine on, 190. 
and ethyl succinosuccinate, rela- 
tionship between, 1485. 
benzenesulphonate of, 569. 
detection of diresorcinol in synthe- 
tically prepared, 125. 
—— formation of, in plants, 605. 
Phospham, action of methyl or ethyl 
alcohol on, 1003. 
Phosphamide, fluoro-, 1418. 
Phosphates, alcohol method of estimat- 
ing iron and aluminium oxides in, 
1138. 
estimation of ferric oxide and 
alumina in, 114, 245, 501, 963. 
agnetic rotation of, Proc., 1890, 


TRANS., 


144 
metallic, electrolysis of, in acid so- 
lution, 1140. 
Phosphatic manures, estimation of ferric 
oxide and alumina in, 245. 
Phosphine, action of phosphorous 
chloride on, 398. 
preparation of, 397. 
Phosphodichloromuconic acid, TRANS., 


27. 

Phosphodichloromuconyl chloride, 
Trans., 31. 

Phosphododecatungstic acid, 1159. 

Phosphorescence of lithium compounds 
in vacua, 249. 

—— of minerals under the influence of 
light and heat, 776. 

Phosphoric acid, economy of, in the 
growth of beetroot, 612. 

—— estimation of, in rock analy- 
sis, 768. 

—— —— estimation of, in urine, 619. 

—— — pure, preparation of, 398. 

—— — soluble, in superphosphates, 
Belgian method of estimating, 1289. 

—— —— the citrate method of estim- 
ating, 243. 

— —— total, estimation of, in ma- 
nures, 1397. 

—— anhydride, action of phosphoryl 
chloride on, TRaANs., 202. 
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Phosphorous acid, estimation of, 243. 

— anhydride, action of sulphuric 
anhydride on, TRANS., 230. 

iamide, TrAns., 1027. 

— oxide, TRANs., 1019. 

— —— actionof ammonia on, TRANS., 
1026. 

—— — action of bromine on, TRANS., 
1020. 

—— —— action of hydrogen chloride 
on, TRANS., 1022. 

— action of iodine on, TRANS., 


1021. 

—— — action of light on, TRANs., 
1019. 

— —— action of nitric peroxide on, 


Trans., 1028. 
—— —— action of phosphorus tri- 
chloride on, TRANS., 1029. 
action of phosphorus penta- 
chloride on, TRANs., 1028. 
action of selenium on, TRANS., 


1026. 

— — action of sulphur on, TRANs., 
1022. 

—— action of sulphur chloride 

on, TRANS., 1026. 

— action of sulphuric acid on, 
Trans., 1026. 

Phosphorus, a new modification of, 
Proc., 1891, 3. 

action of, on sulphuric anhydride, 
TRANS., 231. 

—— bromides, combination of ammonia 
with, 398. 

—— chlorides, combination of ammonia 
with, 398. 

—— estimation of, in pig-iron, steel, 
and iron ore, 363. 

— in iron, densimetric estimation of, 
961. 

—— molecular weight of, in solution, 
260. 

oxides, compounds of, with sulph- 

uric anhydride, Trans., 230. 

oxyfluoride, 264. 

—— pentafluoride, action of, on heated 
spongy platinum, 1433. 

—— sulphoxide, Trans., 1023. 

trichloride, action of, on organic 
acids and water, 170. 

—— trifluoride, 264. 

trifluorodichloride, 1417. 

Phosphory] chloride, action of, on phos- 
phoric anhydride, Trans., 202. 

Photoanethoil, 1347. 

Photographic method, new, 138. 

—— plates, borax in developers for, 
139. 

——sensitisers for rays of low re- 
frangibility, 1145. 

Phthalaldehydic acid, 1369. 
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Phthaldehydic acid, action of potassium 
cyanide on, 1225. 

Phthalamide, compounds of, with phen- 
ols, 65. 

Phthaleins, 1029. 

Phthalic acid, 5-bromo-4-chloro-, 921. 

4 : 5-dichloro-, 921. 

— anhydride, 4 : 5-dichloro-, 921. 

chloride, action of, on phenols, 
1485. 

Phthalicsulphinide, derivatives of, 1063. 

Phthalidylhydrazobenzene, 1370. 

Phthalimide, action of hypobromites 
on, 1217. 

isomeride of, 1218. 

Phthalimidopropylmercaptan, B-, 1473. 

Phthalodiamide, action of hypochlor- 
ites and hypobromites on, 1216. 

Phthalyldidextroecgonine, ortho-, 476. 

Phthalyltaurine, 816. 

Physics and chemistry, energy content 
in, 1414. 

Physiological action and chemical con- 
stitution, 1279. 

—— of amides, 1282. 

—— —— of anilides, 1282. 

—— —— of antipyretics, 602. 

of benzene and its deriva- 

tives, 1279. 

—— of cocaine, 486. 

—— —— of curare, 487. 

—— —— of definitely related chemical 
compounds, 1393. 

—— —— of guaiacol, 99. 

—— —— of hydrazine, 239. 

—— —— of hydrazines, 1280. 

of lupetidine and allied sub- 

stances in relation to their chemical 

constitution, 854. 

—— of nickel carbon oxide, 1130. 


—— — of nitrobenzenes, 1280, 1281. 

—— —— of nitrophenols, 1281. 

— — of ozone, 1531. 

~— — of potassium ferrocyanide, 

—_—- of pyridine, quinoline, &c., 
602. 

—— — of saline solutions and various 
drugs, 601. 

— of saponins, 1531. 

“= —of soluble strontium salts, 

— of strychnine, 486. 

a of thebaine, narcotine, and 


their derivatives, 762. 
Piaselenole, constitution of, 394. 
Picene, boiling point of, 1240. 
Pickeringite from Tarapaca, 1436. 
Picoline, a-, 81. 
Picoline, B-, 325, 1092. 
Picolinebetaine, 8-, and its salts, 942. 
Picolinetricarboxylic acid, 1096. 
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Picolinic acid, action of sodium amalgam 
on, 734. 

Picolylalkine, a-, derivatives of, 1092. 

Picramidophenol, ortho- and para-, 719. 

Picric chloride, action of, on amines in 
presence of alkali, TRANS., 714. 

Picroaconitine, TRANs., 272. 

Picropharmacolite from Missouri, 275. 

Picropodophyllic acid, 1134. 

Picropodophyllin, 1134. 

Picroseptdecylamine, TRANs., 715. 

Picrylazonaphthalenes, 572. 

Picrylnapkhthylhydrazines, 571. 

Picryinitroparachlorazobenzene, 906. 

Picrylorthochlorophenylhydrazine, 
1043. 

Picrylparabromophenylhydrazine, 1361. 

Picrylparachlorazobenzene, 905. 

Picrylparachlorophenylhydrazine, 905. 

Pigment, cutaneous, as an antecedent of 
heemoglobin, 480. 

Pimelie acid, isomeric, from amylene 
bromide, 1017. 

preparation of, TRANs., 825. 

synthesis of homologues of, 
TRANS., 818. 

— acids, 289. 

Pinakiolite from Sweden, 404. 

Pine tree honey-dew and honey, 412. 

Pinene, 1081. 

—-— constitution of, 1242. 

dibromide, 1241. 

Pinenephthalamic acid, 1086. 

Pinenephthalimide, 1086. 

Pinole and its derivatives, oxidation of, 
218. 

—— glycol, 217. 

—— — diacetate, 217. 

—— hydrate, 218. 

tribromide, 218. 

Pinus khasyana, turpentine oil from, 
Trans., 311. 

Pipecolinic acid, preparation of, 735. 

Pipecolylalkine, a-, derivatives of, 1093. 

Piperazidin, identity of, with diethyl- 
enediamine, 169. 

Piperazine, 415, 416, 735. 

— identity of, with diethylenedi- 
amine, 169. 

— nitroso-, 1333. 

—— non-identity of spermine with, 538. 

Piperidine, action of, on calcium chlor- 
ide, 377. 

—action of picric chloride on, 
Trans., 716. 

benzyl derivatives of, 88. 

derivatives of, 1244. 

—— introduction of bivalent radicles 
into, 1246. 

Piperidine-bases, behaviour of, towards 
aromatic halogen compounds, 1245. 

— — synthesis of, 1092. 


Piperidinecarboxylic acids, 735. 

Piperidinedibromisatin, 1491. 

Piperidyl-1-thiocarbanilide, 1245. 

Piperonal, bromo-, derivatives of, 1474. 

derivatives, 704, 

Piperonaldoxime, bromo-, 1475. 

— orthamido-, 706. 

Piperonalphenylhydrazone, orthonitro-, 
706. 


Piperonyl, some derivatives of, TRANS., 
150. 

Piperonylacryl methyl ketone, 705. 

—— bromo-, 1475. 

orthonitro-, 705. 

Piperonylacrylic acid, TRANs., 152. 

— —action of nitric acid on, 
TRANS., 153. 

amido-, TRANs., 158. 

— — nitro-, Trans., 153. 

— — —from _nitropiperonal, 
TRANs., 157. 

— — — salts of, Trans., 154. 

—— — tetrabromo-, TRAns., 160. 

action of potassium 

hydroxide on, TRANs., 160. 

a- and B- tribromo-, TRANS., 


163. 
Piperonyletbylene, tribromo-, TRANS., 
161. 


Piperonyllactyl methyl ketone, bromo-, 
1476. 

Piperonylnitrile, 711. 

—— orthonitro-, 706. 

Piperonyloin, TRANS., 164. 

Piperylbiguanide, 735. 

Piperylbiguanidine, 839. 

Piperylthiosinamine, 549. 

Piperylpseudothiosinamine, 549. 

Pisum sativum, composition of the seeds 
of, 1542. 

—— —— constituents of the seed pods 
of, 606. 

—— —— nitrogen assimilation by, 1533, 
1536. 

Pitch, brewer’s, examination of, 512. 

Pithecolobium bigeminum, alkaloid from, 
336. 

Pitticite from Utah, 275. 

Plant, action of diastase on starch 
grains within the, 605. 

—— cells, chemical composition of the 
membrane of, 1178. 

nutrition, substitution of mangan- 
ese for iron in, 1394. 

Plants, acquisition of atmospheric nitro- 
gen by, 353, 491. 

assimilation of nitrogen by, 855. 

— behaviour of tannin in, 104, 

— calcium and magnesium oxalates 
in, 857. 

—— detection of tannin in, 770. 
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Plants, direct absorption of ammonia 
compounds by, 1545. 

—— effect of copper compounds on, 491. 

estimation of citric acid in, 129. 

formation of closed carbon chains 

in, 655. 

formation of phloroglucinol in, 


green, assimilation of mineral salts 

by, 604. 

presence and function of diastase 

in, 856. 

presence and function of sulphur 

in, 606. 

value of nitrates and ammonium 
salts as food for, 1135. 

Piaster casts, hardening of, 1421. 

Platinic chloride and its compounds, 
thermochemistry of, 966. 

compounds of, with hydrogen 
chloride, 1325, 

—— hydroxide, action of, on tungstates, 
1323. 

Platinum, action of chlorine and carb- 
onic oxide on, TRANS., 598. 

action of nitrosyl chloride on, 
TRANS., 663. 

—— bromonitro-compounds of, 807. 

—— dibromide, action of carbonic oxide 
on, TRANS., 603. 

—- electrical resistance of, 5. 

electrolytic estimation of, 1140. 

—— electrolytic separation of cadmium, 
gold, silver, and of mercury from, 
1396. 

electrolytic separation of silver 
from, 1296. 

—— phosphorus fluoride, 1433. 

ngy, very sensitive, 1321. 
thiocarbide, 19. 
Platinum-compounds, volatile, TRANS., 


Platinum-group, detection and estima- 
tion of the metals of, in the presence 
of other metals, 1554. 

Platinum-metals, atomic weights of, 885. 

Plumboferrite from Sweden, 1435. 

Plumbonacrite, 275. 

Plums, sugar from the pectin of, 413. 

Pneumococcus of Friedlinder, ferment- 
ations induced by, TRANs., 253. 

Podophyllic acid, 1134. 

Podophylloquercetin, 1134. 

Podophyllotoxin, 1133. 

Poisoning by aniline, chlorates, and 
mercuric chloride, 853. 

—— by hydrocyanic acid applied to the 
surface of the eye, 99. 

— detection of conine in a case of, 
871. 

Poisons, action of, on nerve fibres and 

peripheral nerve cells, 485. 
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Poisons, organic and inorganic, detection 
and estimation of, in corpses, 117. 

Polarisation, circular, of certain tartrate 
solutions, 249. 

electromotive forces of, 1405. 

Polei, oil of, 936. 

Pollucite from Hebron, Maine, 993. 

Polycarboxylic fatty acids, synthesis of, 
546. 

Polycrase of North and South Carolina, 
1329. 

Polymerism in mineral chemistry, 258. 

Polypes of the nose, analyses of, 852. 

Potash, apparatus, new, for elementary 
analysis, 621. 

Potassium and sodium sulphates, sup- 
posed isomorphism of, 147. 

bromide as indicator in chlorimetry, 
615. 

—— carbonylthiocyanoplatinite, 1165. 

—— chlorate, influence of potassium 
salts on the solubility of, 1319. 

— cholesteroxide, 299. 

—— cobalt oxalate, 1189. 

cyanide, oxidation of, with potas- 

sium permanganate, 160. 

ferricyanide, reactions of, 410. 

ferrocyanide, physiological action 

of, 99. 

hydrogen succinate, dry distilla- 

tion of, 1012. 

tartrate, 676. 

— —— — estimation of, in wine, 

371. 


-— influence of inorganic 
potassium salts on the solubility of, 
974. 

——iodate as original standard for 
iodometry, acidimetry, and alkali- 
metry, 614. 

—— isopropylsulphonate, 180. 

—— lead-copper nitrite, 1157. 

manganate, decomposition of, by 

ammonium salts, 1159. 

mercuric sulphates, 879. 

—— myronate, 818. 

—— nitrite, preparation of, 1321. 

—— osmiamate, preparation of, 1433. 

—— permolybdate, 988. 

—— persulphate, 982, TRans., 772. 

—— phloionate, 465. 

—— platibromonitrite, 808. 

—— propionate, thermochemistry of, 


— rhodium nitrite, 808. 

—— salts, magnetic rotation of, Proc., 
1890, 142. 

— — molecular refraction and dis- 
persion of, in solution, Trans., 595, 
596. 

—— silocozirconate, 143]. 

—— spectrum of, 137. 
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Potassium stannichloride, hydrate of, 
1160. 

— sulphate, influence of potassium 
halides on the solubility of, 974. 

—— tungstovanadates, 18. 

Potato spirit liquor, examination of, 
105. 

— sprouts, solanidine of, 473. 

Potential, contact, difference of, of 
metals, 139. 

Powellite, 886. 

Precipitates, change of, from the amor- 
phous to the crystalline form, 875. 

Precipitation, 874. 

Pressure, effect of, on the electrical con- 
ductivity of liquids, 250. 

—— influence of, on dissociation, 381. 

—— of compressed gases, 520, 

—— osmotic law of, 522. 

variations of certain high tempera- 
ture boiling points, 9. 

Pressures, critical,, determination of, 
779. 

Primuline, photographic printing of, 
139. 

Primuline-group, dyes of the, 195. 

Propaldehyde, action of, on alcohols, 
284. 


—— £B-bromo-, 37. 

Propane, nitro-, primary, action of alkalis 
on, TRANS., 431. 

Propanetetracarboxylic acid, 424. 

Propenylbenzene and allylbenzene de- 
rivatives, discrimination between, 551. 

Propenyldiphenylureide, 60. 

Propenyltricarboxylic acid, action of 
bromine on, 292. 

Propionamide, thio-, 220. 

Propionic acid, 8-bromo-, 37. 

—— — A-nitroso-, 1458. 

—— — thermochemistry of, 1313. 

Propionitrile, action of, on organic acids, 


molecular refraction and dispersion 
of, TRANs., 296. 

Propionoguanimine, 416. 

Propionylbenzoylethyl cyanide, imido-, 
889 


Propionyldinitrophenol, 447. 

Propionylethyl cyanide, oximido-, 889. 

Propionyl-a-naphthol, 447. 

—— hydrazone, 448. 

Propionyl-a-naphtholazobenzene, 448, 

Propionylphenol, 447. 

—— hydrazone, 447. 

Propionylquinol, 447. 

—— hydrazone, 447. 

Propionylresorcinol, 447. 

—— hydrazone, 447. 

Propyl, change of, into isopropy! in the 
cumene series, 45. 

phenyl] ether, y-bromo-, 1467. 
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Propyl, a-pyridyl ketone, and its deriva- 
tives, 1505. 


pinacone of, 1508. 

B-pyridyl ketone and its deriva- 

tives, 1506. 

sulphide, occurrence of, in Ohio 
petroleum, 1172. 

Propylamine hydrochloride, diseleno-, 
1216. 

molecular refraction and dispersion 
of, TRaAns., 296. 

—seleno- and thio-derivatives of, 
1216. 

Propylbenzene, parabromo-af-dibromo-, 
898. 


synthesis of, 685. 

Propylbenzoic acids, bromopara-, 1023. 

Propyleyanocamphor, 1499. 

Propyldimethylsuccinic acid, 829. 

Propylene diethyl sulphide, 181. 

—— diphenyl sulphide, 181. 

—— oxide, heat of combustion of, 633. 

Propylenediphenylsulphone, 181. 

Propyl-group in cymene, nature of, 686. 

Propylhomopiperidinic acid, a-, 467. 

Propylidene diethyl ether, 284. 

dimethyl ether, 285. 

Propylideneacetic acid, 1453. 

—— from malonic acid and from 
orthamidophenol, 821. 

Propylisopropylbenzene, para-, and its 
derivatives, 1023. 

Propylisopropylbenzenes, synthesis of, 
686. 


Propylisopropylbenzenesulphonic acid, 
para-, 686. 

— acids, 1024. 

Propylisopropylnitramine, 168. 

Propylnitramine and its derivatives, 
167. 

Propylparatoluidine, TRANS., 35. 

——— normal and iso-, TRANS., 33. 

Propylparatolylnitrosamine, TRANS., 35. 

Propylphthalimide, 6-bromo-, 1472. 

Propylpiperidone, 8-, 468, 1246. 

Propylpseudothiosinamine, 549. 

Propylpyridylalkine, a-, 1505. 

Propyl-y-selenidophthalamic acid, 1216. 

Propylthiosinamine, 549. 

Propyltoluene, para-, synthesis of, 1022. 

Propyltricarballylic acid, 546. 

Proteid absorption, 233. 

— in normal urine, 1130. 

influence of, on the digestion of 

foods free from nitrogen, 344. 

from gedda gum, Trans., 1061. 

metabolism, influence of alcohol 
on, 1272. 

— — influence of carbohydrates 
on, 846. 

—— —— influence of muscular work 
on, 479. 
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Proteid metabolism, influence of sulph- 
onal on, 1523. 

—— requirement of healthy men, 1272. 

Proteids, a product of the putrefaction 
of, 948. 

action of alcohols and aldehydes 
on, 947. 

—— action of salts on the coagulation 
of, by heat, 954. 

—— decomposition products of, 590. 

—— effect of certain organic acids on 
the digestion of, 751. 

—— estimation of, 1302, 1304. 

—— formation of nitrogenous organic 
bases by the decomposition of, in the 
vegetable organism, 856. 

—— heat-coagulation of, 1521. 

—— in food rations of grown animals, 
effect of an increase in, 753. 

—— influence of oil or fat on the di- 
gestibility of, 752. 

—— new test for, 872. 

—— of milk, 339, 951. 

—— of the blood, relation of dextrose 
to the, 350. 

—— of the oat-kernel, 1285, 1390. 

—— pathology of, 761. 

synthesis of, 588. 

— conversion of, into peptones, 

53. 


tose, 950. 
Protoglutose, 232. 
Protomyosinose, 950. 
Protonontronite, 650. 
Protopine, 229, 844. 
Protoplasm, toxic action of quinine on, 
1531. 
Protoveratridine, 231. 
Protoveratrine, 230. 
Protovitellose, 343. 
Proustite and pyrargyrite, 273. 
Pseudephedrine, constitution of, 1264. 
Pseudochrosia glomerata, alkaloid from, 


Pseudocodeine, 1121. 
Pseudoconhydrine, 1119. 
—— formation of, from ethyl] a-pyridyl 

ketone, 1505. 
Pseudocumene, hexahydro-, 185. 
Pseudocumeneazophenol, 1210. 
Pseudocumenecinnamene, 207. 
Pseudocumidine, commercial, 1351. 
— nitration of, 693. 
Pseudocumylylyoxylic acid, 1225. 
Pseudohemoglobin, 845. 
Pseudojervine, 58. 
Pseudolutidostyrilcarboxylic acid, 676. 
— acid, 

6. 

Pseudonitropurpurin, 1078. 
Pseudopeptone, 235. 
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Pseudophenylhydrazidomandelic acid, 
nitroso-, 439 

Pseudotropine, 1265. 

oxidation of, 1520. 

Ptomaines, 845. 

formed in the cultivation of the 
bacillus of swine fever, 476. 

—— formed in the decomposition of 
conglutin, 590. 

—— influence of oxygen on the forma- 
tion of, 1267. 

Pulegonamine and its derivatives, 936. 

Pulegone, 936. 

— action of hydrogen bromide on, 937. 

Pulegoneoxime, 936. 

Pump, sprengel, automatic, 875. 

modification of, 524. 

Purpurin, amido-, 1078. 

nitro-, 1078. 

Pus, blenorrhagic, toxalbumin secreted 
by the microbe of, 1521. 

Pygium parviflorum and P. latifolium, 
amygdalin in, 338. 

Pyranilpyroinlactone and citraconanil, 
identity of, 73. 

Pyrargyrite and proustite, 273. 

Pyrazole, derivatives of, 1106. 

Pyrazoledicarboxylic acids, 8-, 330. 

Pyridine, benzyl derivatives of, 88. 

carbonyl bromoplatinite hydro- 

bromide, 1164. 

chlorhydrin, 1388. 

— compounds of, with metallic salts 
732, 838. 

Hantzsch’s synthesis, 1090. 

— §-ketone, derivatives of, 1505. 

—— physiological action of, 602. 

Pyridine-bases, betaines of, 941. 

hydrated, oxidation of, 722. 

of the §-series, synthetical, 


579. 
Pyridinebetaine salts, 941, 
Pyridinebetaines, 1388. 
Pyridinecarboxylic acids, non-nitro- 
genous acids derived from, 733, 
Pyridine-derivatives, synthesis of, from 
derivatives of «-pyrone, 939. 
Pyridinedicarboxylic acid, bromo-, 580. 
Pyridinetricarboxylic acid, 1097. 
Pyridyl ketones, 1503. 
Pyrites, estimation of sulphur in, 496. 
Pyrites-burner-gases, testing, 496. _ 
Pyrocinchonic anhydride, preparation 
of, 1456. 
Pyrogallol, action of aldehyde on, 48. 
benzenesulphonate of, 569. 
Pyrolusite, valuation of, by means of 
hydrogen peroxide, 245. 
Pyromucic acid, 295. 
—— —— preparation of, 676. 
preparation of, from furfur- 
aldehyde, 896. 
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Pyrone, 1195. 

— constitution of, 1196. 

—— synthesis of, 1333. 

Pyrone, a-, derivatives of, synthesis of 
pyridine derivatives from, 939. 

Pyropentylene, 1085. 

Pyrroline, action of methyl alcohol 
on, 1501. 

— constitution of, 1090. 

Pyrrolines, action of hydroxylamine on, 
1502. 

Pyruvic acid hydrazone, 1333. 


Q. 


Quartz, pseudomorphous, after stib- 
nite, 155. 

Quercetin and its derivatives, 1386. 

Querlactone, 1062. 

Quinaldine, condensation of metanitro- 
benzaldehyde with, 329. 

—— synthesis of, 1101. 

Quinaldinesulphonic acid, B-, constitu- 
tion of, 329. 

Quinaldinic acid, oxidation of, 1096. 

preparation of, 1096. 

Quinalizarin and its derivatives, 935. 

— formation of, from alizarin, 463. 

Quinazolines, 943. 

Quinethyline, and its derivatives, 1518. 

Quinic acid, constitution of, 921. 

Quinindole-a-carboxylic acid, ortho-, 
Trans., 758. 

Quinine, action of hydriodic acid on, 
1517. 

—— as a protoplasmic poison, 1531. 

— bark, estimation of the total 
alkaloids in, 1402. 

— conversion of cupreine into, 1121. 

—— estimation of, 134. 

—— mucate, TRANS., 754. 

—— sulphate, analysis of, 964. 

— — assay of, by the ammonia 
process, 772. 

—— — fractional crystallisation of, 


964. 

Quinol benzenesu!phonate of, 569. 

Quinoldiammonium, 1360. 

Quinoldisulphonic acid, dibromo-, 1029. 

Quinoline alkyliodides, action of alkalis 
on derivatives of, 736. 

—— amido-, preparation of, 1509. 

— 1:3: 4’-bromo-, 82. 

— _ carbonylchloroplatinite hydro- 
chloride, 1163. 

— 2: 2’-dibromo-, 1248. . 

—— 3: 2’-dibromo-, 1248. 

— 4: 2’-dibromo-, 1249. 

—— hydrazine, ortho-, Trans., 756. 

— oxidation of, 1095. 

—— physiological action of, 602. 
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Quinoline, sulphonation of, 391. 

—1:3:4: 4’-tetrabromo-, 83. 

—-~ 1:4. 4-tribromo-, 83. 

Quinolinealkylammonium hydroxides, 
oxidation of, 736. 

Quinolinebenzocarboxylic acids, oxida- 
tion of, 1389. 

Quinoline-bases, formation of, 1509. 

Quinoline-derivatives, methiodides of, 
1247, 

— — oxidation of, 1094, 1389. 

Quinolinedioximeanhydride, 580. 

Quinolinedioximes, 580. 

Quinolines, bromo-, action of hypochlor- 
ous acid on, 1248. 

Quinolinesemicarbazide, ortho-, TRANs., 
758. 

Quinols, alkyl-, diphenyl derivatives 
from, 208 


m, 208. 
Quinolylacetaldehyde, 2’-, 83, 
Quinolylacetic acid, 2’-, 84. 
Quinolylacetylene, 2’-, 84. 
Quinolyldibromethylene, 2’-, 84. 
Quinolyldibromopropionic acid, 2’-, 84. 
Quinolyldihydroxypropionic acid, 2’-, 
84 


Quinolylpropionic acid, 2’-, 84. 

Quinone, chlorobromo, meta- and para-, 
1348. 

— constitution of, 432, 1348. 

—— dichloride, 1348. 

dichloride dibromide, 1348. 

—— tetrabromo-, 1028. 

tetrachloride, 1348. 

Quinonecarboxylic acids, 455. 

Quinones, alkyl-substituted, action of 
alkalis and amines on, 903. 

orientation by conversion of para- 
dinitro-derivatives into, 1199. 

Quinoxaline from  tetramidotoluene 
sulphate, 192. 

Quinoxaline-series, new class of fluor- 
escent dyes of, 747, 1109, 1514. 


R. 


Rabbits, aged, composition of the bones 
of, 1275. 

Raffinose, red sediment formed in a 
solution of, 813. 

Rauwolfia (ophiorylon)  serpentina, 
alkaloid from, 336. 

Reaction, velocity of, between metals and 
halogens, 1149. 

—— —— in gelatin, 638. 

Reactions at high temperatures and pres- 
sures, 258. 

— chemical, dead space in, 1150. 

Reduction processes, 431. 

Reflectometer, total, 513. 


1686 


Refraction and chemical constitution of 
gases and vapours, 629. 

estimation of the strength of solu- 
tion by their, 1305. 

—— in certain metals, 373. 

—— influence of the change of volume 
on mixture of two liquids on, 2. 

molecular, of substances containing 
nitrogen, 373. 

—— —— of various carbon compounds, 
TRans., 290. 

of various substances in 
solution, TRANS., 589. 

—— of fluorobenzene, 774, 

of nickel carbon oxide, 1322. 

Refractive and rotatory powers of 
chemical compounds, relation between, 
138. 

—— energy, molecular, of some triethy]- 
sulphine derivatives, 1305. 

of sulphur dichloride, 149. 

—— index of pyrone, 1195. 

indices, measurement of, at high 

temperatures, 513. 

—— of liquids, instrument for 

compuring, 959. 

—— of water, 629. 

—— power of levulose and invert sugar, 


of organic compounds at dif- 
ferent temperatures, Proc., 1891, 
115. 

Refractometer, difference, 13035. 

Rennet extract, action of, on casein, 
1272. 

Resin, estimation of, in soap, 131. 

—— from Thwite’s Doona zeylanica, 
1385. 

oil, detection of, in oil of turpen- 
tine, 870, 

Resorcinol, action of chloral on, 48. 

— action of chlorine on, 689. 

—— condensation of metanitrobenz- 
aldehyde with, 1346. 

—— heptachloro-, 690, 

pentachloro-, 689. 

—— trichloro-, 689. 

—— test for, 370. 

Resorcinolphthalimidesulphonic acid, 
65 


Resorcinyl benzenesulphonate, 569, 

Respiration, human, air being re- 
breathed, 1270, 

see also Metabolism, gaseous. 

Respiratory changes, effect of acetic acid 
on, 344. 

exchange in animals, 592. 

exchange of gases, 1270. 


Retene, boiling point of, 1240. 
Rhamunitol, 31. 

Rhamnoctonic acid, 32, 

— lactone, 32. 
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Rhamnoctose, 32. 

Rhamnoheptonic acid, 32, 

—— hydrazide, 32. 

Rhamnoheptose, 32. 

Rhamnohexitol, 32. 

Rhamnohexonic acid, 31. 

Rhamnohexose, 31. 

Rhamnonic acid, rotatory power of, 44. 

Rhamnose, estimation of, 1143. 

Rhamnoseoxime, 664. 

Rhinoliths, 1279. 

Rhizoma podophylli, constituents of, 
1133. 

Rhodanic acid, constitution of, 943. 

Rhodium, atomic weight of, 646. 

—— double nitrites of, 808. 

—— electrolytic estimation of, 141. 

salts, ammoniacal, 1325. 

Rhodizonic acid, constitution of, 189. 

Rhodochrosite from Franklin Furnace, 
New Jersey, 527. 

Rhodonite, Fowlerite variety of, from 
New Jersey, 530. 

Rhyncodia macrantha, alkaloid from, 
337. 

Rhyolites from Sweden, 1437. 

Rice, manuring experiments with, 1547. 

Rice meal, digestibility of, 595. 

Ricinoleic acid, polymerides of, 1454. 

“ Ricotta” from sheep’s milk, 952. 

Rings containing five atoms, constitution 
of, 1090. 

Robinia pseudacacia, assimilation of 
nitrogen from the air by, 764. 

—— —— nitrogen assimilation of, 1533, 
1534. 

Rock analysis, separation of titanium, 
chromium, aluminium, iron, barium, 
and phosphoric acid in, 768. 

Rocks, eruptive, from the Cabo de Gata, 
26 


—— from Corsica, 1440. 

—— of the eruptive mass of Jablonica, 
652. 

—— spherulitic, from Co. Down, 1169. 

Root nodules of the pea, 607. 

Roseochromium hydrogen nitrate, 1327. 

Roseocobalt hydrogen nitrate, 1327. 

Roseorhodium hydrogen nitrate, 1327. 


| Roses, oil of, 219. 


detection of Turkish geranium 

essence in, 1555. 

—— German and Turkish, 323. 

Rosindone, 746. 

— bromo-, 1045. 

Rosindonie acid, 1045. 

Rosindulines, 1044. 

Rosindulone, 746. 

Rotatory and refractive powers of chem- 
ical compounds, relation between, 
138. 

—— dispersion of tartrates, 1145, 


Rotatory power of compounds of man- 
nitol with acid molybdates, 1443. 

— — of gluconic, galactonic, and 
rhamnonic acids, 43. 

of grape sugar, influence of 

inactive substances on, 1178. 

—— of turpentine, change of, on 

keeping, TRANs., 726. 

powers of camphols and isocam- 

phols, influence of solvents on, 575. 

of levulose and invert sugar, 


1178. 

Rubeanic acid, 1008. 

“ Rubeanwasserstoff,” 1008. 

Rubidium barium dithionate, 802. 

—— spectrum of, 137, 

Rubies, synthesis of, 156. 

Ruthenium nitrosochloride, ammoniacal 
derivatives of, 401. 

Rye bran, arabinose from, 33. 


8. 


Sabadilla seeds, alkaloids of, 844. 

—— ——- fat and ethereal oil of, 1284. 

Sabadine, 844. 

Sabadinine, 844. 

Saccharic acid, reduction of, 677. 

— acids, d- and 1-, configuration of, 
1176, 1445. 

Saccharomyces Hansenii, 857. 

Saccharose, inversion of, by hydro- 
chloric acid, 535. 

Safranines, eurhodines, and indulidines, 
reactions between, 1213. 

Safrole, molecular refraction and dis- 
persion of, TRANS., 295. 

Salicylaldoxime, isomeric modification 
of, 193. 

Salicylic acid, artificial, impurities in, 
454. 


azo-dyes from, 1038. 

dichloro-, 711. 

— —- nitration of, with nitrous 
acid, 307. 

Salicyldichlorhydrin, 708. 

Salicylmetahydrazobenzoic acid, 50. 

Saligeninoxyacetic acid, 309. 

Saliva, human, diastatic action of, 1522. 

influence of temperature on, 1272. 

Salol, derivatives of, 915. 

Salt, effect of, on digestion, 751. 

— solutions, aqueous, vapour pres- 
sures of, at O°, 783. 

—— change of colour of, 1319. 

— — electrical conductivity of, 
141. 


influence of water of crystal- 
lisation on the electrical conductivity 
of, 141. 
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Salts, conduction of electricity by the 
vapours of, 515.) 

cryohydrates of mixtures of, 388. 

crystalline, hydrated, constant 

vapour pressure of, 781. 

double and complex, 6. 

—— —— aqueous solutions of, 6. 

—— — solutions of, 973. 

— electrical resistance of, in the 
Bunsen flame, 5. 

—— formation of, Proc., 1891, 118. 

—— in solution, osmotic pressure of, 
TRANS., 344. . 

—— magnetic rotation of solutions of, 
Proc., 1890, 143. 

— mineral, estimation of, in wine, 
371. 

mixed, solubility of, in water, 795. 

Samarium, atomic weight of, 985. 

oxide, 985. 

Sanguinaria canadensis, alkaloids of the 
roots of, 843. 

Sanguinarine, 844, 


' Sapogenol, 938. 


Saponification by means of sodium 
ethoxide, 1143. 

Saponin, 938. 

Saponine, reaction for, 1562, 

Saponing, 1531. 

physiological action of, 1531. 

Sarcoma, melanotic, urine and blood in 
a case of, 484. 

Scapolite, conversion of a felspar into, 
277. 

—— from Pennsylvania, 155. 

Scheelite, proportion of molybdenum 
in, 406. 

Schreiner’s base, 759. 

Scopolia atropoides, root constituents of, 
228. 

Seas, modern, silica and siliceous re- 
mains of organisms in, 995. 

Sebacic acid, dibromo-, 1191. 

Seeds, leguminous, chemical composition 
of some, 1541. 

——~ nitrogenous bases in, 490. 

of star-anise, composition of, 957. 

Selenic acid, molecular refraction and 
dispersion of, in solution, TRANS., 593. 

Selenious acid, crystals of, 393. 

—— molecular refraction and dis- 

persion of, in solution, TRans., 593. 

cyanide, 393. 

Selenites, 262. 

Selenium, 393. 

— and tellurium minerals from Hon- 
duras, 153. 

— cells, experiments with, 777. 

— chlorides, dissociation of, 11. 

estimation of, 262. 

— sulphur and tellurium, isomorph- 
ism of, 1417, 
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Selenodiethylaniline, 696. 

Selenodimethylaniline, 696. 

Selenophthalide, 1461. 

Selenophthalimidine, 1460. 

Selentellurium, 153. 

Seminose, 356. 

Senegine, reaction for, 1562. 

Sensitisers for rays of low refrangibility, 
1145. 

Serpentine from Canada, 647. 

Sesame oil, detection of, in olive oil, 
1400. 

‘ Sheep, influence of wool on the material 

exchange in, 1392. 

milk of the, 951. 

Shells, organic basis of, 236. 

Shikimic acid, 919. 

dibromide, 920. 

Shikimolactone, bromo-, 920. 

Sideronatrite from Chili, 274. 

Sigterite, a new felspar from Sigteré, 22, 
1438. 

Silica, action of magnesium on, 801. 

and the siliceous remains of or- 

ganisms in modern seas, 995. 

estimation of, in presence of iron, 
1397. 

Silicate containing copper and silver, 
275. 

Silicates, amorphous, from Budapest, 
1438. 


ethereal, action of phosphorus 

oxychloride on, 814. 

in soil, decomposition of, by lime 
and gypsum, 1135. 

—— natural, constitution of, 529. 

new method for decomposing, 619. 

—— undetermined from the Kaiser- 
stuhl, 650. 

Silicobromoform, 642. 

Silicon, action of magnesium on, 801. 

—— bromiodides, 1419. 

—— bromochlorides, 981. 

—— chloride, action of hydrogen brom- 
ide on, 981. 

— —— action of hydrogen iodide on, 
800. 

chloriodides, 1418. 

—— chlorotriiodide. 801. 

—— diiododichloride, 800. 

electrolysis of fused compounds of, 

1321. 


—— ethoxychlorides, action of phos- © 


phorus oxychloride on, 1171. 

—— iodochloride, 800. 

—— new form of, 799. 

—— selenide, 1418. 

—— tetrabromide, molecular refraction 
and dispersion of, TRans., 299. 

—— tetrachloride, molecular refraction 
and dispersion of, Trans., 299, 

Silicophosphoric chloride, 815. 
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Silicopyrophosphoryl! chloride, 1171. 

Silk, yellow, the colouring matter of, 
and its relation to carrotene, 98. 

Sillimanite, synthesis of, 22. 

Silver, action of nitrosyl chloride on, 
TRANS., 659. 

—— allotropic, 266, 803. 

— and lead oxides, compounds of, 
Trans., 1093. 

— chloride, action of light on, 1155, 
1420, Trans., 536. 


— — action of, on water when ex- 
posed to light, Trans., 537. 
—— —— darkened, examination of, for 


oxygen, TRANS., 543. 

—— decomposition of, by light, 
TRANS., 536. 

— electrical resistance of, 5. 

— electrolytic separation of, from 
platinum, 1296. 

—-- estimation of small quantities of, 
in lead flux, 1292. 

fluoride, 1421. 

—— influence of, on the freezing point 
of gold, 1161. 

—— lead and zinc, alloys of, 267. 

—— native, from the French Congo, 
647. 

—— nitrate and hydrogen arsenide, re- 
action between, 1154. 

— occurrence of, in volcanic dust, 
277. 

—— salts, molecular refraction and dis- 
persion of, in solution, TRANs., 596. 

—— subchloride, 1322. 

Silver-zine alloys, 1158. 

Silver-zinc-bismuth alloys, 1158. 

Slag, basic, detection of foreign raw 
phosphates in, 109. 

Slags, composition of, 651. ; ; 

Sleepers, railway, pickled, estimation of 
zine and nitrogen in, 620. 

Snakes, organic basis of shells of eggs of, 
9 


Soap, estimation of cane sugar in, 1558. 

estimation of resin in, 131. 

Sobrerol, TRANS., 313, 315. 

—— inactive, TRANs., 318. 

preparation of, TRANS., 315. 

Sobrerone, TRANS., 314. 

Soda, caustic, estimation of available 
soda in, 498. 

—— from Vesuvius, 23. 

—— total and available, in black ash, 
estimation of, 497. 

Sodamide, 642. 

Sodium acetate, magnetic rotatory power 
of solutions of, Trans., 987. 

—— aluminate, analysis of, 365, 864. 

—— and potassium sulphates, supposed 
isomorphism of, 147. 

—— benzamide, 58. 


Sodium benzenesulphinate and mercap- 
tans, action of iodine on, 924. 

— bisulphide, compound of alcohol 
with, 1170. 

—— butyrate, magnetic rotatory power 
of solutions of, Trans., 988. 

carbonate, dissociation of, 364. 

— vapour pressure of, 782. 

— chloride, combination of, with am- 

monia, 643. 

effect of, on digestion, 752. 

estimation of, in wine, 1398. 

—— copper arsenates, 644. 

—— —— phosphates, 1423. 

—— diacetamide, 58. 

—— diacetylbenzidinemetasulphonate, 
313. 

—— dibenzamide, 58. 

—— ethoxide, saponification by means 
of, 1143. 

—— fluoride, antiseptic properties of, 
237. 


commercial, analysis of, 498. 

formate, magnetic rotatory power 
of solutions of, TRANs., 986. 

— hydrogen carbonate, test for thio- 
sulphate in, 498. 

manganites, hydrated, 645. 

—— nitrate, estimation of nitrogen in, 
107. 

—— nitrite, preparation of, 1321. 

-—— nitroprusside, action of, on animals, 
1393. 

— reduction of oxygen compounds 
with, 150. 

—— rhodium nitrite, 809. 

—— pertungstate, 988. 

—— phenylmercaptide, action of, on 
ethyl chloracetate, 712. 

—— preservation and properties of, 
982. 


—— propionate, magnetic rotatory 
power of solutions of, Trans., 987. 

—— —— thermochemistry of, —t 

— hosphite, conversion of, into 
ailie : we som phosphite, 641, 
799. 

—— salts, magnetic rotation of, PRoc., 
1890, 142. 

molecular refraction and dis- 
persion of, in solution, TRANs., 596. 

—— spectrum of, 137. 

—— tungstovanadates, 18, 

Soil analyses, 958. 

— analysis of, 959. 

— arable, nitrogenous substance in, 
492. 

—— containing iron and chromium from 
the Andaman Islands, East Indies, 
958. 

decomposition of the silicates in, 
by lime and gypsum, 1135. 
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Soil, estimation of humus in, 627. 

peculiar odour of, 858. 

—— sandy, behaviour of, towards super- 
phosphate, 105. 

—— with ammoniacal solutions, nitrifi- 
cation in, TRANS., 485. 

Soils, bare and cultivated, drainage 
waters from, 859. 

estimation of the inorganic con- 
stituents of, 622. 

—— formation and oxidation of nitrites 
in, 1545. 

—— formation of nitrates in, 1395. 

loss of nitrates by, 765. 


-——- nitrification and denitrification in, 


101 
—— vegetable, nitrogen compounds in, 
610. 


volatile nitrogen compounds 
evolved from, 611. 
Soja hispida, composition of the seeds 
of, 1542. 
Solanidine of potato sprouts, 473. 
Solanine, reaction for, 1562. 
Solanum lycopersicum, composition of 
the fruit of, 956. 
Solubility, augmented, 388. 
-—— coefficients, determination of, 387. 
— of alkali salts, influence of the 
hydroxides on, 1318. 
—— of gases in water, 384. 
— of mixed salts in water, 795. 
of mixtures of electrolytically dis- 
sociated substances, 142. 
of some substances in mixtures of 
water and alcohol, 794. 
Solution, 1412. 
—— aqueous, of organic substances, 
capillary constants of, 1408. 
—— deduction from the gaseous theory 
of, 791, 793. 
—— discussion on the theory of, 786. 
—— electrolytic theory of, 1405. 
—— ideas on, 793. 
objection raised to the hypothesis 
of electrolytic dissociation in, 1148. 
—— osmotic pressure of salts in, TRans., 
344. 
—— The dissociation hypothesis of 
Arrhenius, 255, 521, 638, 874, 966, 
P a 1145, 1405, Proc., 1891, 105. 
olutions, aqueous cane s oscopic 
behaviour of, 972. Pere wie: 
—“— association versus dissociation in, 
2. 
— colloidal, nature of, 1412. 
—— dilute aqueous, of electrolytes and 
catia freezing points of, 
1. 
— — cryoscopy of, 971. 
— kinetic, molecular theory of, 
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Solutions, dilute, thermal potential of, 
786. 

— magnetic rotation of, Proc., 1890, 
141. 

-—— nature of, Proc., 1891, 105—109. 

—— of certain salts, variation of density 
with the concentration of, 254. 

of double salts, 973. 

—— reduction of the results of experi- 
ments on, with special reference to the 
hydrate theory of solution, 973. 

salt, change of colour of, 1319. 

—— specific heats of, 1406. 

—— strength of, estimated by their 
refraction, 1305. 

sulphuric acid, 973. 
vapour pressures of, 386. 

Solvents, distribution of a substance 
between two, 1148. 

Sophora tomentosa, alkaloid from, 335. 

Sorbinose, estimation of, 1143. 

Sorbitol, d- and 1-, configuration of, 


Sorbose, formation of, from the juice of 
mountain ash berries, 658. 

Sorghum seed, composition of, 240. 

Sparteine, 842. 

Specific gravities of oxygen, hydrogen, 
and nitrogen, 1416. 

—— gravity of a liquid, a function of 


its boiling point and molecular weight, 
780. 


—— —— of frothy syrups, estimation 
of, 142. 

—— —— of blood in disease, 761. 

— —- new method of estimat- 
ing, 1123. 

—— —— of solids, determination of, 
11. 

—— —— of sulphuric acid of various 
degrees of concentration, 150. 

— —— of viscid substances, determi- 
nation of, 520, 1147. 

—— heat of mercury, 632. 

—— heats of some solutions, 1406. 

—— inductive capacity of electrolytes, 
778. 

—— rotatory power of 
Trans., 281. 


aconitine, 


of cane-sugar, action of 
inorganic salts on, 283. 
volumes of liquids and their satu- 
rated vapours, new method of deter- 
mining, TRaNs., 37. 
Spectra, absorption of iodine solutions, 
374 


—— new method of investigating faint 
bands in, 773. 

—— of blue and yellow chlorophyll, 
Trans., 106. 

—— of coated terminals, 249. 
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Spectra of elements of the second 
periodic group, 965. 

—— of hydrocarbons, 773. 

—— of the alkali metals, 137. 

—— relation between the lines of 
various, 1, 773. 

Spectrometrical constants and chemical 
constitution of epichlorhydrin, acet- 
aldehyde and paracetaldehyde, and 
benzene, relation between, 630. 

Spectrum, absorption, of liquid oxygen, 

73. 


—— emission, of the ammonia-oxygen 
flame, 1305. 

—— of oil of turpentine, 2. 

spark, of gadolinium chloride, 2. 

Spermine, 415, 538, 759. 

identity of, with diethylenedi- 
amine, 169. 

—— non-identity of, with piperazine, 
538. 

Spleen, iron in the, 848. 

Spiegeleisen, the carbon of, 646. 

Spirits, analysis of, 503. 

~—— estimation of fusel oil in, 622. 

—— influence of extractive matter on 
the real alcoholic strength of, 865. 

Stachyose, 1446. 

Stannic acid, lakes formed by, 807. 
—— chloride, vapour pressures and 
molecular volumes of, Trans., 911. 
—ethide, molecular refraction and 

dispersion of, TRANs., 296. 

Stannous chloride, molecular refraction 
and dispersion of, in solution, TRANs., 
596. 

—— — solutions, estimation of free 
hydrochloric acid in, 241. 

Star-anise, composition of the fruit and 
seeds of, 957. 

Starch, 33, 284. 

—— action of potassium permanganate 
on, 537. 

— conversion of, into dextrin by the 
butyric ferment, 659, 1446. 

— conversion products of, during 
germination, 357. 

—— estimation of, 127, 865. 

—— effect of dissolving in hot glycerol, 
165. 

—— fermentation of, by the butyric 
ferment, 660. 

— formation of, from formaldehyde, 
1539. 

—— formation of, in the grain of 
wheat, 1285. 

—in leaves, influence of internal 
causes on the presence of, 604. 

—— influence of salt in the formation 
of, in vegetable organs containing 
chlorophyll, 856. s 

— influence of salt on the quantity 
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of, contained in the vegetating organs 
of Lepidium sativum, 1133. 
Starch, new fermentation of, 1284. 
—— potato, acidity of, 358. 
Starch-grains, action of diastase on, 
within the plant, 605. 
Steam, dissociation of, 143. 
Stearic acid, a-amido-, 1336. 
a-bromo-, 1336, 
—— —— isonitroso-, 541. 
new derivatives of, 1335. 
Stearin, stearic acid, paraffin, and wax, 
analysis of a mixture of, 1400. 
Steel, detection and eStimation of small 
quantities of aluminium in, 501. 
estimation of manganese in, 963. 
estimation of phosphorus in, 363. 
molecular changes in, 1308. 
—— passive state of, 250. 
Stereochemistry of the chlorhydrins, 796. 
Sterilisation of organic liquids, use of 
liquefied carbonic anhydride for, 854. 
Strontium, calcium, and barium, sepa- 
ration of, 111. 
~— chloride, vapour pressure of, 782. 
detection of, in presence of barium, 


364. 
—— hydride, 1156. 
salts, soluble, physiological action 
of, 99. 
separation of barium from, 110. 
—— tungstovanadates, 18. 
airconate, 1432. 

Strychnic acid, 1262. 

— methiodide, 1262. 

Strychnine, 1262. 

— action of, 486. 

—— distillation of, with lime, 86. 

—— melting point of, 86. 

—— mucate, Trans., 754. 

—— trichloro-, 86. 

Strychnol, 1262. 

Suberin, 465. 

Suberinic acid, 466. 

Substitution, direct, in the aromatic 
series, 429. 

Substitution-derivatives, formation of, 
Proc., 1891, 62. 

Succinamic acid, 175. 

Succinazone, 1502. 

Succinic acid and its bromo-derivatives, 
bromination of, 1191. 

—— —— decomposition of, by sun- 
light in presence of a uranium salt, 
1013. 

—— —— monoximes of, 823, 1191. 

— substitution derivatives of, 
891. 

—— —— synthesis of alkyl derivatives 
of, 1192. 

Succinic acid-derivatives, explanation of 
isomerism in, 892, 
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Succinic acid-group, dynamical hypo- 
thesis in its application to, 892. 

—_— theoretical results of 
study in, 892. 


| Succinic acids, dioximido-, 825. 


a- and 8-oximido-, 824, 
anhydride, 8-oximido-, 825. 

Succinimide, action of hypobromites on, 
1216. 

Succinodiphenyldihydrazine, 1502. 

Sugar, cane-, action of certain inorganic 
salts on the sp. rot. power of, 
283. 

—— —and milk, molecular refrac- 
tion and dispersion of, in solution, 
Trans,., 591. 

eryoscopic behaviour of 
aqueous solutions of, 972. 
estimation of, TRANS., 46. 

— —— estimation of, in soap, 1558. 

—— —— inversion of, by hydrochloric 
acid, 535. 

estimation of, in blood, 248, 504,. 
1399. 
—— estimation of, in milk, 127. 
estimation of, in wines, 1557. 

—— estimation of, in urine, 1559. 

—— from the pectin of plums, 413. 

— fruit-, uction of, 412. 

—— grape-, and its isomerides, configu- 
ration of, 1173, 1445. 

influence of inactive sub- 
stances on the rotatory power of, 
1178. 

—— in beetroot, loss of, 103. 

—— in blood, destruction of, 596. 

—— —— effect of medicines, especially 
of valerian extract, on the destruction 
of, 754. 
invert, estimation of, in molasses, 

69. 

— — refractive power of, 1000. 

—— —— rotatory power of, 1178. 

— milk-, estimation of, 1298. 

—— production of tannin from, in 
plants, 104. 

— raw, estimation of ash in, 127, 
1297. 

—— solubility of, in mixtures of water 
and alcohol, 536. 

—— wood-, 659. 

Sugar-beet, experimental plots of, at 
Grignon in 1890, 493, 

Sugars, action of, in the organism, 
1526. 

—— estimation of, with copper potas- 
sium carbonate solution, 125, 1298. 

in mushrooms, 103. 

— oximes of, 664. 

—— present in fungi, 954. 

—— use of phenylhydrazine for the 
estimation of, 1143. 
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Sulphanilic acid, action of carbamide on, 
1 


action of picric chloride on, 
Trans., 717. 

Sulphanilide, 569. 

Sulphanilidocarbamic acid, 1066. 

Sulphates, magnetic rotation of, PRoc., 
1890, 143. 

—— titration of, 115. 

Sulphides, inorganic, estimation of 
sulphur in, 107. 

-—— native, formation of, 1434. 

Sulphines, aromatic, 714. 

Sulphite liquor, 43. 

Sulphobenzeneazo-ar.-octohydro-a- 
naphthaquinoline, 1260. 

Sulphobenzeneazo-ar.-octohydro-B- 
naphthaquinoline, 1514. 

Sulphobenzeneazotetrahydro-a-naph- 
thaquinoline, 1259. 

Sulphobenzenediazoamidomethylpara- 
toluidine, 1203. 

Sulphobenzenediazoamidotetrahydro-3- 
methylquinoline, 1255. 

Sulphobenzidorthocarboxylic acid, 1058. 

Sulphonal, influence of, on proteid 
metabolism, 1523. 

Sulphonamic acids, aromatic, 569. 

Sulphonation of quinoline and phenol, 
391. 

Sulphone derivatives, 1067. 

Sulphones, hydrolysis of, 180, 1229. 

—— stability of, towards alkalis, 1068. 

—— substituted, 567. 

—— unsaturated, 1067. 


‘Sulphonic acids, aromatic,' method for 


the isolation of, 1226. 

— chlorides, behaviour of, towards 
thiophenols and thioalcohols in pre- 
sence of alkalis, 720. 

—— iodides, aromatic, 718. 

action of zinc ethyl on, 


719. 
Sulphonic-group, catalytic reduction of, 
237. 


Sulphoparatoluic acid, ortho-, and its 
derivatives, 1228. 

—— anhydride, ortho-, 1229. 

Sulphophenylazoethyl-a-naphthylamine 
1239. 


< - arian para-, 

1074. 

Sulphophthalic acid, a-, 1064. 

Sulphur, crystalline form and optical 
properties of Engel’s crystalline modi- 

- fication of, 977. 

—— dichloride, molecular weight and 
refractive energy of, 149. 

volumetric estimation of, 


617. 
—— estimation of, 1137. 
—— estimation of, in copper, 362. 


Sulphur, estimation of, in inorganic 
sulphides, 107 

— estimation of, in iron, 1549. 

—— estimation of, in pyrites, 496. 

—— in coal, estimation of, 1137. 

—— Magnus’s “ black,” 877. 

— molecular weight of, in solution, 
260. 

— “neutral,” and metabolism, 1523. 
—— not combined with hydrogen in 
illuminating gas, detection of, 862. 
occurrence of in marine muds and 

nodules, and its bearing on their mode 
of formation, 994. 
— and function of, in plants, 


—— property of, 1416. 

selenium and tellurium, isomorph- 
ism of, 1417. 

— two new modifications of, 976. 

—— vapour density of, 381. 

Sulphuric acid, action of, on metals, 260. 

—— —— free, detection of, in wines, 
768. 

—— —— free, in chalybeate waters, 
1440. 

—-——in natural and plastered 
wines, 1551. 

— —— mode of combination of, in 
plastered wines, 768. 

—— —— of various degrees of concen- 
tration, specific gravity of, 150. 

— — purification of, for Kjeldahl’s 
process, 617. 

— — solutions, 973. 

—— —— —— properties of, Proc., 
1891, 105. 

volatility of, at ordinary 
temperatures, 977. 

Sulphuric acid chamber exit gases, test- 
ing, 497. 


Sulphuric anhydride, action of phos- 
| 6#B 


rus on, TRANS., 231. 
—— —— compounds of oxides of phos- 
horus with, Trans., 230. 
Sulphurous anhydride and hydrogen 
sulphide, estimation of, 498. 


_ —— disinfecting powders, analysis of, 


124. 
—— waters, analysis of, 116. 


—— chloride, function of the 
c 


orine in, Proc., 1891, 60. 

holoxide, 978. 

—— peroxide, 978. 

Superphosphate, behaviour of sandy soil 
towards, 105. 

Superphosphates, Belgian method of 
estimating the soluble phosphorie acid 
in, 1289. 

—— estimation of water in, 110. 

—— the soluble phosphoric acid com- 
pounds of, 880. . 
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Surface, free, of liquids, 1150. 

Surface-tension of the halogens, 257. 

Sweat, excretion of nitrogen in the, 
350. 

— of the horse, 349. 

Swedes, digestibility of, 595. 

Sychnodymite, a new cobalt ore, 1167. 

Syrups, frothy, estimation of the specific 
gravity of, 142. 


T. 


Tabernemontana spherocarpa, alkaloid 
from, 337. 

Tachydrite, synthesis of, 405. 

Taenite, 27. 

Tallow, analysis of, 130. 

saponification of, 1144. . 

Tamarugite, from Tarapaca, 1436. 

Tannic acid of oak wood, 1061. 

Tannin, 70. 

behaviour of, in plants, 104. 

conversion of, into benzoic acid, 
1481. 

—— detection of, in plants, 770. 

detection of, in urine, 964. 

estimation of, in hops, 870. 

estimation of, in tea, 132, 1302. 

estimation of, in wines, 1399, 

1557. 

extracts, action of phenylhydr- 
azine on, 7U. 

—— molecular weight of, 146. 

—— of algarobilla and myrobalans, 
918. 

Tannins, decolorised, manufacture of, 
70. 


origin of, 1395. 

Tantalite from the Black Hills, South 
Dakota, 886. 

Tartar, analysis of, 372. 

Tartaric acid, combinations of, with 
potash or soda in solution, 1019. 

comparison of methods for 

estimating, 128. 

constitution of aqueous solu- 

tions of, 1018. 

estimation of, 129. 

—— — estimation of, in the crude 
products of tartaric acid factories, 
129. 

—— — estimation of, in wine, 371. 

—— —— free, estimation of, in wines, 
1399. 

—— inactive, formation of, by the 

oxidation of phenol, 1020. 

sensitive reaction of, 867. 

acids, dextro- and levo-, thermo- 
chemistry of, 969. 

Tartrate solutions, polarisation of cer- 
tain, 249. 
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Tartrates, rotatory dispersion of, 1145. 

thermochemistry of, 967. 

Tea, amount of theine in, 358. 

Chinese, examination of, 1302. 

estimation of caffeine in, 372. 

—— estimation of tannin in, 132, 1302. 

estimation of theine in, 134, 372, 
964, 1302. 

Tellurium, detection, separation, and 
estimation of, 242. 

— sulphur and selenium, isomorph- 
ism of, 1417. 

volumetric estimation of, TRANS., 
58, 238. 

Temperature, effect of, on refraction 
and dispersion, T'RANS., 290. 

influence of, on germinating barley, 
TrRAns., 665. 

—— influence of, on refractive power, 
Proc., 1891, 115. 

influence of, on the limits of the 
explosion of gaseous mixtures, 975. 

Temperatures, critical, determination of, 
779. 

Terbia, equivalent of, 17. 

Terebenthene, action of aluminium 
chloride on, 1084. 

action of bromine on, i085. 

—— amido-, action of phthalic anhydr- 
ide on, 1086. 

—— hydrochlorides, Trans., 728. 

oxidation of, in sunlight, TRANS., 

311, 315. 

thermochemistry of, 1315. 

Terebic acid, action of alcoholic am- 
monia on, 1384. 

—— — action of aniline on, 1384. 

Terephthalic acid, heats of combustion 
and formation of, 376. 

—— —— hydro-, heats of combustion 
of, 1147. 

acids, bromonitro-, 1056. 

Terpene, a new, 1086. 

hydrate, molecular refraction and 
dispersion of, in solution, TRANS., 591. 

—— in the oil from compressed gas, 


1085. 

Terpenes, 217, 1078, 1240, Trans., 311, 
648, 725. 

— and allied compounds, TRANS., 
311. 

—— and ethereal oils, 217. 

—— general account of the, 1078. 

— olefinic, 655. 

— presence of ethylene linkings in, 
464, 1084. 

Terpenylic acid, dry distillation of, 79. 

Terpilene dihydrochloride, molecular 
refraction and dispersion of in solu- 
tion, Trans., 591. 

Terpine, 1084. 

Terpinene, 1084, 
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Tetrabenzylacetonedicarboxylic acid, 
674. 
Tetracetyldiamidothymol, 188. 
acetate, 188. 
Tetracetylethyldiresorcinol, 75. 
Tetradecylmalonamic acid, 821. 
Tetradecylmalonic acid, 821. 
Tetradymite from Arizona, 154. 
Tetragalactangeddic acid, TRANS., 
1069. 
Tetrahydro-1-amidoquinaldine, 1256. 
Tetrahydrobenzoic acid and its deriva- 
tives, 1053. 
Tetrahydrobenzoic acid, A'-, 1481. 
Tetrahydrobenzoic acid, A?-, derivatives 
of, 1482. 
Tetrahydro-1 : 3-dimethylquinoline, 
1255. 
Tetrahydro-1-methylquinoline, 1253. 
3-amido, 1254. 
Tetrahydro-3-methylquinoline, 1254. 
l-amido-, 1255. 
Tetrahydro-1-methylquinoline-3-azo- 
benzenesulphonic acid, 1254. 
Tetrahydro-3-methylquinoline-1-azo- 
benzenesulphonic acid, 1255. 
Tetrahydro-1-methylquinolinesulphonic 
acid, 1257. 
Tetrahydro-1-methylquinoline-3-sulph- 
onic acid, 1257. 
Tetrahydro-3-methylquinolinesulphonic 
acid, 1257. 
Tetrahydro-8-naphthaquinaldine, 1511. 
Tetrahydro-a-naphthaquinoline, 1258. 
—— paramido-, 1259. 
Tetrahydro-§-naphthaquinoline, 1510. 
Tetrahydro-a-naphthoic acid, ar-, 1380. 
Tetrahydro-8-naphthoic acid, 1381. 
Tetrahydronaphthylene chlorhydrin, 
1072 


oxide, 1073. 
Tetrahydronaphthylphenol, 571. 
Tetrahydrophenylmethylfurfuran, pro- 

perties of, TRANs., 194. 
Tetrahydroquinaldine and _benzalde- 
hyde, condensation of, 1102. 
Tetrahydroquinoline, benzyl derivatives 
of, 88. 
— conversion of, into isatin, 722. 

homologues of, 1253. 
Tetrahydroterephthalic acid, A'-, heats 

of combustion and formation of, 376. 
Tetrahydroxyanthraquinoline, 1240. 
Tetrahydroxyanthraquinone, 935. 

boiling point of, 1240. 

Tetrahydroxybutanetricarboxylic acid, 
547 


bere se 1372. 

Tetramethoxydihydrodipbthalyl, 1373. 

Tetramethoxydiphthalyl, 1371. 

Tetramethoxydiphthalyldicarboxylic 
acid, 1372. 


INDEX OF SUBJECTS. 


Tetramethoxyquinhydrone, tetrachlor-, 
905 


Tetramethylbenzhydroletricarboxylic 


acid, 1372. 


| Tetramethylbenzidine, 457. 


Tetramethyldiamidochlorethoxyquin- 
one, 904. 


| Tetramethyldiamidodiphenyltolyl- 


methane, paranitro-, 727. 


| Tetramethyldiamidophenylmethane, 


action of sulphur on, 189. 
Tetramethylene glycol, 164. 


| Tetramethylenedinitramine, 164. 


Tetramethylglutaramidine platinochlor- 
ide, 62. 

Tetramethylisoallylene, 997. 

Tetramethylsuccinic acid, 290. 

Tetramethylsuccinimide, 290. 

Tetramethylsuccinphenylimide, 290. 

Tetrammoncuprammonium bromide, 


Tetraphenylcrotolactone, action of alco- 


holic ammonia on, TRANS., 144. 
action of methylamine on, TRANs., 
147. 
Tetraphenylpyrrolone, 
TRANS., 145. 
Tetrapropylglutaramidine derivatives, 
62. 


reduction of, 


| Tetrapropylsuccinimidine salts, 37. 


Tetrarabinantrigalactangeddic acid, 
Trans., 1035. 

Tetrathiocarbamidammonium bromide, 
TRANS., 384. 

chloride, TRANs., 386. 

—— iodide, TRANs., 385. 
Tetrazodiphenyl, 570. 
Tetrazodiphenyldisulphonic acid, 930. 
Tetrazotic acids, 1038. 
Tetrethoxyquinhydrone, tetrachlor-, 905. 
Tetrethyl parachloroquinonedimalonate, 
455. 
—— paradichloroquinoldimalonate, 455. 
paramidoquinonedimalonate, 455. 
Tetrethylacetonedicarboxylic acid, 674. 
Tetrethylammonium bromide and 
iodide, compounds of with thiocarb- 
amide, TrAns., 387. 

Tetrethyldiamidophenylditolylmethane, 
nitro- and amido-derivatives of, 728. 

Tetrethylglutaramidine platinochloride, 
62. 

Tetrethylsuccinamidine hydrochloride, 
37. 

Tetrethylsuccinimidine hydrochloride, 
37. 

Tetric acid, 1182, 1187. 

—— and its homologues, 1187. 
Tetrole-rings, constitution of, 1195. 
Thallium, action of nitrosyl chloride on, 

TRANS., 657. 
—— chlorochromate, 1422. 
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Thallium chromate, reactions of, 1422, 
estimation of, 1295. 

—— iodide, solubility of, 1295. 

—— potassium sulphide, action of hy- 
drogen on, 16. 

Thebaine, physiological activity of, 762. 

Theine, amount of, in tea, 358. 

— estimation of, in tea, 134, 372, 
964, 1302. 

Thermal expansion, method of deter- 
mining, for equal quantities of heat, 
142. 

—— potential for dilute solutions, 786. 

Thermochemistry of aspartic acid, ma- 

» lonic chloride, and tartrates, 967. 

of bibasic organic acids, 968. 

— of dextro- and levo-tartaric acids, 
969. 

—— of fats and fatty acids, 11. 

of humic acid from sugar, 1456. 
of organic chlorine compounds, 
1310. 

— of platinic chloride and its com- 

pounds, 966. 
of products of oxidation of uric 
acid, 1448. 

—— of propionic acid and alkali pro- 

pionates, 1313. 
of the camphene series, 1313. 

Thermochemistry. See also Heat. 

Thermometer, platinum, determination 
of boiling and freezing points by 
means of, 251. 

Thermometers of Jena glass, rise of the 
zero point of, 8. 

platinum, standardising, 1146. 
Thermonatrite from Vesuvius, 23. 
Thiamides, action of aldehydes on, 831. 

action of alkylene bromides on, 701. 

action of ethylenediamine on, 1003. 

Thianhydro-compounds, formation of, 
1048. 

Thiazole, z-bromo-, 745. 

p-chloro-, 745. 

Thiazole-a-carboxylicacid, p-amido-,743. 

Thiazole-derivatives from bromopyruvic 
acids and from ethyl bromaceto- 
acetate, 742. 

Thiazoledicarboxylic acid, z-amido-, 224. 

Thiazoles, 220. 

nitroso-derivatives of the, 1515. 

Thiazole-series, diazo-compounds of the, 
225. 

Thiazoletriazole, 1516. 

Thiazole-yellow, 195. 

Thiazoline, p-nitrosoimido-, 1515. 

Thiazylacetic acid, #-amido-, 743. 

Thiényloximidoacetic acid, B-, 444. 

Thiénylphenylketoximes, 446. 

Thioaldehydes, aromatic, 1050. 

Thiocarbamide and methyl- and ethyl- 
ammonium salts, TRANs., 391. 
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Thiocarbamide, benzyl derivatives of, 
Trans., 551. 

— compound of triethylammonium 
bromide with, TRAns., 390. 

compound of, with diethylammo- 
nium bromide, Trans., 389. 

— compounds of, with ammonium 
haloid salts, TRANs., 384. 

—— compounds of, with tetrethylam- 
monium bromide and iodide, TRANs., 
387. 

—— constitution of, 548, Trans., 394. 
methylene derivatives of, 1339. 
new additive compounds of, 

TRANS., 383. 

Thiocarbamides, 1474. 

action of hydroxylamine, ethoxyl- 
amine, and benzyloxylamine on, 558. 

aromatic, preparation of, TRANs., 
196. 

substituted, action of  acetie 
anhydride on, TRANs., 396. 

—— —— and ammonium bromide, 
TRANS., 386. 

Thiocarbethamidophenol, 53. 

Thiocarbimides, action of, on hydroxyl- 
amine, 1222. 

Thiocarbomethylorthamidophenol, 54. 

Thiocarborthamidophenol, 52, 53. 

Thiocyanamidocinnamic acid, ortho- 
meta-, 199. 

Thiocyanates, alkali, decomposition of, 
1170. 

—— metallic, electrolysis of, 1170. 

Thiocyanic acid, reaction of, 128. 

Thiocyanopropylphthalimide, 1473. 

Thioflavin, 195. , 

Thionyl bromide, 716. 

Thionylamines, 310, 715. 

Thionylaniline, 310, 715. 

Thionylbenzidine, 717. 

Thionylchloranilines, 717. 

Thionylethylamine, 718. 

Thionylmethylaniline, 74. 
nitroso-, 74. 

Thionylnitranilines, 717. 

Thionylorthotoluidine, 717. 

Thionylphenylhydrazone, 717. 

Thionyltribromaniline, 717. 

Thiophen, behaviour of, with phenyl- 
hydrazine, 1342. 

Thiophenie acid, a-, heats of combustion 
and formation of, 376. 

Thiophens, brominated, oxidation pro- 
ducts of, 427, 893. 

Thiosulphate, test for, in sodium hydro- 
gen carbonate, 498. 

Thiosulphates, 879. 

Thiosulphonates, action of phosphoric 
chloride on, 927. 

Thiosulphonie acids, aromatic, 719. 

— — — action of reagents on, 719, 
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Thiosulphonic acids, aromatic, and 
aliphatic, 926. 

Thiosulphonic acids, aromatic, thioan- 
hydrides of, 924. 

Thiouramidocinnamic acid, ortho-, 198. 

—— para-, 199. 

Thiouramidoximes, condensation pro- 
ducts from, 560. 

Thiouvinuric acid, 742. 

Thiovanadates, 989. 

Thioxanthone, 1058. 

Thorium dioxide, actjon of magnesium 
on, 802. 

hydride, 802. 

Thymol, 899. 

—— hygroscopic behaviour of, 1497. 

orthobromo-, 899, 900. 

—— test for, 370. 

Thymol-derivatives, constitution of, 46, 


Thymolorthosulphonic acid, parabromo-, 
potassium salt of, 899. 

— — salts of, 899. 

Thymolparasulphonic acid, orthobromo-, 
899 


Thymoquinone, 2-bromo-, 899. 

— dioxime, 297. 

Thymoquinone-derivatives, constitution 
of, 47, 297. 

Thymy] acetate, dinitro-, 47. 

—— benzoate, dinitro-, 46. 

Timbo, poisonous constituents of, 938. 

Timboin, 938. 

Timbole, 939. 

Tin, action of nitrosyl chloride on, 
TRANS., 661. 

and antimony, separation of, 366. 

— detection and estimation of, in 
corpses, 121. 

—— gold, and cadmium, freezing point 
of triple alloys of, Trans., 936. 

—— ores, dry assay of, 247, 502. 

oxide, action of magnesium on, 
802. ' 

Tin-lead alloys, melting points of, 644. 

Tin-zine alloys, 267. 

Tin-zinc-bismuth alloys, 1158. 

Tissue fibrinogens, 1524. 

Tissues, deposits of iron and glycogen 
in the, 1274. 

Titanic anhydride, action of magnesium 
on, 802. 

Titaniferous garnet from North Caro- 
lina, 155. 

Titanite from Magnet Cove, Arkansas, 
1330. 

Titanium, detection and estimation of, 
1295. 

—— estimation of, in rock analysis, 
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Tobacco plants, the climatic conditions 
for the development of nicotine in, 
858. 


-Tolhydrylamine, para-, 1479. 


Tolhydrylcarbamide, para-, 1479. 

Tolualloxazine, 1342. 

Toluamide, a-, 59. 

—- w-chlorometa-, 1344. 

Toluazophenine, 1046. 

Toluene, consecutitive tetramido-, 192. 

orthochloro-orthonitro-, TRANS., 
1017. 

—— orthonitro-, 1197. 

parabromo-, action of chlorine on, 

44, 1020. ‘ 

sulphate, tetramido-, 192. 

Tolueneazochlorobenzene, ortho-, 557. 

para-, 556. 

Tolueneazophenyl, meta-, 557. 

ortho-, 556. 

Tolueneazophenyl phosphate, ortho-, 
vv. 


para-, 556. 

Toluenecinnamene, 207. 

Yoluenedisulphothiosulphonic anhydr- 
ide, 924. 

Tolueneorthosulphonic acid, parafluoro-, 
1226. 

Tolueneparasulphonic chloride, con- 
densation of amido-acids with, 203. 
Toluenes, 1: 2: 4- and 1:3: 4-, pre- 

paration of, 1462. 
Toluenesulphonamide, para-, 1227. 
Toluenesulphonie acid, para-chloro-, 

bromo-, and iodo-, 1227. 
paranitro-ortho-, 73. 
iodide, para-, 718. 


Toluenesulphothiosulphonic anhydride, 


924. 
Toluenethiosulphonates, action of ethyl 
chlorocarbonate on, 926, 927. 
Toluenethiosulphonic — thioanhydride, 
924. 
Toluic acid, w-amidometa-, 1345. 
w-chlorometa-, 1344. 
disulphaminepara, 1375. 
Toluidine allocinnamate, para-, 833. 
dinitrometa-, 187. 
meta-, nitration of, 692. 
metachloropara-, 1466. 
ortho-, ortho- and para-nitro- 
derivatives of, TRANs., 1013. 
— ortho-, sulphonation of, 1490. 
orthonitrometa-, 187. 
orthonitro-ortho-, reduction of, in 
alkaline solution, TRANs., 1015. 
paranitro-ortho-, reduction of, in 
alkaline solution, T'Rans., 1015. 
thionylpara-, 310. 


| Toluidines, nitro-ortho-, displacement of 


a tetrachloride, molecular refraction | 
and dispersion of, Trans., 299. 


the amido-group in, by chlorine, 


Trawys., 1017. 
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Toluidines, ortho- and para-, compounds 
of metallic sulphites with, 1031. 

ortho-, para- and ortho-nitro-, re- 
duction of, in acid solution, TRANs., 
1016. 

Tolaidinemetasulphonic acid, 
1490. 

—— — para-, 1490. 

Toluidobenzoic acid, metamidopara- 
(ortho), 306. 

—— —— (para)-, 306. 

metanitropara(ortho)-, 306. 

(para)-, 306. 

Toluidoethylphthalimide, ortho-, 1207. 

ra-, 1207. 

Toluidotricarballylic acid, ortho-, 680. 

Toluquinaldine, ortho-, oxidation of, 
1095. 

Toluquinoline, amidopara-, 325. 

amidortho-, 327. 

-~—— nitro-ortho-, 327. 

—— nitropara-, 325, 327. 

orthamidochloropara-, 327, 

orthamidopara-, 327. 

-—— orthonitropara-, 327. 

Toluyl isocyanate, meta-, 201. 

Toluylchlorisoquinoline, meta-, 202. 

Toluyleyanocamphor, ortho-, 1499. 

Toluyldioxamide, 908. 

Toluyleneamidinedimethoxybenzenyl- 
carboxylic acid, 746. 

Toluylenediamine, dinitrometa-, 192. 

physiological action of, 1281. 

Toluylenediamiaebenzylidenesulphonic 
acid, metapara-, sodium salt of, 721. 

Toluylenedimethoxyphthalamidone, 
746. 

Toluylenedioxamethane, 907. 

Toluylenedioxamie acid, 908. 

Toluylnitromethane, meta-. 201. 

Toluylthiamide, ortho-, 701. 

para-, 702, 

Toly] ethyl ketone, para-, and its nitro- 
derivatives, 1052. 

methyl ketone, para-, derivatives 

of, 1021 


ortho-, 


oxidation of, 


1364. 

naphthyl sulphides, 1238. 

—— phenyl ketune, para-, 
chemical isomerides of, 68. 

Tolylacetic acid, pura-, metanitro- and 
dimetanitro-, 1365. 

preparation of, 1365. 

Tolylallylsemithiocarbazide, ortho-, 550. 

ara-, 550. 

Tolylallylsulphone, para-, 1067. 

Tolylazoparacresetoil, para-, 214. 

Tolylazoparacresol, ortho-, 213. 

Tolylazophenetoil, ortho-, 212. 

ra-, 212. 

Tolyluzophenol, ortho-, 212. 


stereo- 
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Tolylazorthocresol, ortho-, 212. 

—— para-, 213. 

Tolylbenzyloxythiocarbamide, ortho-, 
558. 

Tolylbromacetic acid, para-, 1366. 

Tolyleyanamide, ortho-, 558. 


‘ Tolyldihydrotolutriazine, para-, 841. 


Tolyldisazophenol, ortho-, 212. 
Tolyldisazorthocresol, ortho-, 212 
para-, 213. 
Tolylglycocine, para-, fusion of, with 
alkalis, 928. 
Tolylhydrazoparacresetoil, para-, 214. 
Tolylhydrazoparacresol, ortho-, 213. 
Tolylhydrazophenetoil, para-, 212. 
Tolylhydrazorthocresol, para-, 213. 
Tolylhydroxythiocarbamide, ortho-, 558. 
Tolylimido nethylene ethylene bisulph- 
ide, para-, 895. 
Tolylindigo, ortho-, 837. 
Tolylisoquinoline, 202. 
Tolylmethylbenzylhydroxypyrimidine, 
ara-, 470. 
Tolylmethylethylhydroxy pyrimidine, 
para-, 469. 
Tolylmethylpyrazoloneketoparatoly1- 
hydrazone, para-, TRANs., 340. 
Tolylorthophenyleneguanidine, 
1470. 


para-, 


Tolylorthotoluyleneguanidine, 
1470. 

Tolyloxamethane, amido-, 907. 

Tolyloxamic acid, amido-, 833. 

Tolyloxamide, amido-, 834. 

Tolyloxanilide, amido-, 834. 

“— pheny lhydroxypy rimidine, 


para-, 


para-, 


Tolylphenglketoxime, meta-, 1480. 

ortho-, 1 

Tolylpiperidine, 1-para-, 1244. 

Tolylpropylene, 8-para-, 1021. 

Tolslpropylenepseudosemithiocarbazide, 
ortho- and para-, 550. 

Tolyithiazoline, w-ortho-, 701. 

para-, 701. 

Tolylthiocarbamide, para-, action of 
acetic anhydride on, TRANS., 4U3. 

Tolylthiocarbamide, meta-, preparatiou 
of, Trans., 403. 

ortho-, preparation of, Tans. 

4uU2. 

para-, preparation of, TRraws., 404. 

Tomatoes, composition and anato:nical 
structure of the fruit of, 955, 956. 

Tourmaline, chemical nature of, 24. 

Toxalbumin secreted by the microbe 
blennorhagiec pus, 1521. 

Toxicological observations, 772. 

—-— in vestigations, detection of mei cury 
in, 8 i4. 

Transfusion of mixtures of blood and 
salt solution, 347. 
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Trees with red leaves, chlorophyllic ; Trihydrazine dihydriodide, 264. 


assimilation of, 102. 

Trehalose, 1000. 

—— in mushrooms, 103. 

Triacetic acid, d-lactone of, TRans., 
607. 


—_— —— — action of bromine on, 
Trans., 612. 

— — ——- reactions of, TRANs., 614. 

Triacetin, preparation of, 1183. 

Triacetyldiamidothymol, 188. 

Triacetylethenyltetramidotoluene, 192. 

Triacetylgallamide, 1220. 

Triacetylgentisein, 1244, 1386. 

Trianisin, 708. 

Triarabinantetragalactangeddic _acid, 
Trans., 1071. 

Triarabinantrigalactangeddic acid, 
TRANS., 1037. 

Triazine- derivatives, nomenclature _ of, 
TRans., 679. 

Triazines, nitro-, reduction of, Risse 
701. 

—— substituted, 
TRANS., 679. 

Triazine-series, TRANS., 678. 

Triazobenzene, 696. 

Tribenzamide, 58. 

Tribenzoin, 708. 

Tribenzoylpropane, 1 : 2 : 3-, 681. 

Tribenzy! phosphate, 1015. 

Tribenzylamine, action of bromine on, 
189. 

—— boiling point of, 1240. 

Tribrassidin, heats of combustion and 
formation of, 11. 

Tricalcium phosphate, action of, on 
monocalcium phosphate, 880. 

Tricarballylic acid, 680. 

new synthesis of, 423. 

Tricarballylorthotoluidie acid, 680. 

Tricarballylphenylhydrazidic acid, 680. 

Tricresotin, 708. 

Tricyclic systems, reduction of, 1258. 

Tridymite, preparation of, 22. 

Trierucin, heats of combustion and 
formation of, 11. 

Triethoxybutane, 285. 

Triethoxypropane, 285. 

Triethyl aconitoxalate, 424. 

Triethylamine, action of, on diisobutyl- 
amine oxalate, 377. 

molecular refraction and dispersion 
of, TRANsS., 295. 

Triethylammonium bromide, compound 
of thiocurbamide with, Trans., 390. 

Triethylenetetramine, 414, 

Triethylisoxazole, TRANs., 432. 

Triethylsulphine, derivatives, molecular 
refractive energy of, 1305. 

Trigalactangeddic acid, Trans., 1043. 

Triglycerides of aromatic acids, 708. 


preparation of, 


Trihydroxyalizarin-blues, 1382, 1383. 
Trihydroxyanthraquinoline, 1240. 
Trihydroxybenzenes, formation of 
tannins from, 1395. " 
— acid, inactive, 1177, 
1446. 


Trihydroxytetrahydrobenzoic acid, 920. 

Trilaurin, heats of combustion and 
formation of, 11. 

Trimerite from Sweden, 404. 

Trimethylacetaldehyde, 998. 

Trimethylacetonitrile, polymeride of, 
1170. 

Trimethylamine carbonyl iodoplatinite 
hydriodide, 1164. 

Trimethylearbinol, 998. 


| Trimethylene, action of chlorine on, 159. 


—chloro-, and some allied com- 
pounds, reaction capacity of, 888. 

—— cyanide, imidoethers from, 61. 

molecular refraction ‘and dis- 

persion of, TRANS., 295. 

dichloro-, and its dibromide, 159. 

—— diphenyl ether, 1468. 

iodide, molecular refraction and 

dispersion of, TRANS., 295. 

mono- and di-chloro-, action of 

bromine on, 888. 


_ phenyl ethyl ether, 1468. 


| 


relation between the spectrometri- 
cal constants and chemical constitution 
of, 631. 
Trimethylenediethylsulphone, 181. 
Trimethyleneditolylsulphone, 1229. 
Trimethylethyl alcohol, 998. 
trimethylacetate, 998. 
Trimethylethylene, halogen derivatives 
of, 533, 810. 
Trimethylgallamide and its reduction, 
1218. 
Trimethylgallyl alcohol, 1219. 
Trimethylguanicil, 539. 
Trimethylisoxazole, TRANS., 413, 429. 
Trimethylparaphenylenediamine, 1032. 
Trimethylsuccinie acid, 828, 1016. 
-——and dimethylglutaric acid, 
relative properties of, 669. 
acids, stereoisomeric, 669. 
Trimethylthiazole, 223. 
Trimethylxylidylammonium 
1205. 
Trimyristin, heats of combustion and 
formation of, 11. 
Triphenyl-1-2-hydronaphthazonium 
hydroxide, [1-2-3-], 11(9. 
Triphenylmethaue and its homologues, 
hydroxy-nitro-derivatives of, 1378. 
Triphenylmethane-group, dyes of the, 
727. 
Triphenylmethaneorthocarboxylic acid, 
1462. 


iodide, 
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Triphenylthiazole, 222. 

Triphenyltriamidobenzene, nitroso-, 190. 

Triphenyltrinitrophloroglucinol, 1026. 

Tripropylamine, molecular refraction 
and dispersion of, TRaNs., 296. 

Triquinylcarbinol, 1106. 

Triquinylmethane and its derivatives, 
1106, 1262. 

Trisalicylin, 708. 

Tritetrahydroquinaldylmethane, 1103. 

Trithiényl, 427. 

hexabromide, 428. 

tribromo-, 428. 

Trithiényltrisulphonic acid, 428. 

Tritolyltriamidobenzene, nitrosotripara-, 
190. 

Tritopine, 227. 

Troilite, synthesis of, 990. 

Tropic acid, 749. 

Tropidine and its bromo-derivatives, 
90. 

Tropine, 1121. 

— allocinnamate, 833. 

aurochloride, 1121. 

—— cinnamate, 833. 

— mercurochloride, 1122. 

oxidation products of, 749. 

Truxillic acids, amido-, 1496. 

nitro-derivatives of, 1495. 

Trypsin, influence of temperature on, 
1271. 

Tryptic enzymes, gelatin as a reagent 
for the detection of, 1523. 

Tuberculin, proximate analysis of, 1283. 

Tungstates, action of platinic hydroxide 
on, 1323. 

Tungsten, new oxygen compound of, 
988. 

Tungstovanadates, 18. 

Turkey-red oil, 542, 665. 

estimation of fatty mat- 


ter in, 1560. 
Turpentine, TRANS., 725. 
action of hydrogen chloride on, 
TRANS., 728. 
detection of petroleum in, 217. 
estimation of, in paints and 
varnishes, 1302. 
hydrochloride, conversion of, into 
camphene hydrochloride, TRANs., 
730. 
increase of rotatory power of, on 
keeping, TRANS., 726. 
sp. rot. power and sp. gr. of, 217. 
oil of, detection of, in essence of 
lemons, 1497. 
oxidation of, in sunlight, 
Trans., 311, 315. 
oils, TRANs., 311. 
Tylophora asthmatica, alkaloid from, 
1266. 
Tylophorine, 1267. 


Tyrosine, condensation of, with benzene- 
sulphonic chloride, 203. 


U. 


Ulexine, 946. 
—— and cytisine, differences between, 
334. 
Ultramarine, artificial, discovery and 
early manufacture of, 400. 
Umanganite from the Argentine, 1435. 
Umbelliferoneacetic acid, B-, 672. 
Uramidocinnamic acid, ortho-, 198. 
Uramidotolyloxamethane, 908. 
Uramidotolyloxamic acid, 834. 
Uramidotolyloxamide, 908. 
Uraninite, occurrence of nitrogen in, 
527. 
Uranium, detection of minute quantities 
of, 360. 
—— selenites, 262. 
Urea, acetate, 1448. 
elimination of, in fever, 1530. 
— estimation of, 132, 183, 759, 1561. 
estimation of, in urine, 512. 
—— excretion of, in liver diseases, 758. 
—-— influence of muscular work on the 
output of, 350. 
rapid method of estimation of, in 
urine, 133. 
—— the soluble ferment of, 100. 
Ureides from normal acids, 1448. 
Urethanotolyloxamie acid, 834. 
Uric acid, estimation of, in urine, 1297. 
— excretion of, in cases of leu- 
camia, 483. 
~ formation of, in the animal 
organism, 1340. 
influence of drinking large 
quantities of water on the excretion 


of, 348. 


products of the oxidation of, 
1448. 

—— —— salts, artificial formation of 
spheroliths of, 760. 

Uric acid-group, azines of, 1341. 

Urine, bacterial, detection of albumin 
in, 136. 

calcium salts in, 484. 

carbohydrates in, 1392. 

detection of acetone in, 624. 

—— detection of bile constituents in, 
135. 

—— detection of tannin in, 964. 

detection of urochloralic acid in, 
624. 

—— diastatic ferment in, 760. 

-—— estimation of acetone in, 370. 

estimation of iodine in, 1288. 

—— estimation of phosphoric acid in, 
619. 
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Urine, estimation of suger in, 1559. 

estimation of urea in, 512. 

—— estimation of uric acid in, 1297. 

estimation of urobilin in, 1278. 

excretion of balsams in, 600. 

——-- hematoporphyrin in, 601, 1130, 
1279. 

human, nitrogenous substances in, 
1277. 

—— in «a case of melanotic sarcoma, 
484. 

indigo red (indirubin) in, 850. 

—— influence of the administration of 
acids and alkalis on the reaction of, 
1528. 

normal, proteid in, 1130. 

—— optical estimation of albumin in, 
1403. 

passage of naphthol into, 98. 

—— rapid method of estimating urea 
in, 133. 

unusual pigment in, 601. 

volumetric estimation of albumin 

in, 627. 

volumetric estimation of chlorides 

in, 495. 

xanthine substances in, 1528. 

Urobilin, estimation of, in urine, 1278. 

in various diseases, 1278. 

Urochloralic acid, detection of, in urine, 
624. 

Uropepsin, 483. 

Uro-phosphates, 98. 

Uroptyalin, 483. 

Urotrypsin, 483. 

Utahite from New Mexico, 274. 


Vv. 


Valeria officinalis var. angustifolia, 
239. 

Valerian extract, effect of, on the destruc- 
tion of sugar in the blood, 754. 

Valeric acid, ¢-amido-, from the putre- 
faction of proteids, 948. 

diisonitroso-, 417. 

Vanadie acid, estimation of, in vana- 
diotungstates, 247. 

Vanadiotungstates, estimation of vanadic 
acid in, 247. 

Vanadium fluorides, 884. 

Vapour densities, determination of, 635. 

density, experiments on, 253. 

of ammonium chloride, 1407. 

of sulphur, 381. 

—— pressure, constant, 781. 

of a mixture of two volatile 

liquids, 1407. 

of copper potassium sulphate 

chloride and its solutions, 783. 
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Vapour pressure of water up to 200 
atmospheres, 1407. 

pressures of acetic acid, TRANs., 

903. 


of carbon tetrachloride and 

stannic chloride, TRANs., 911. 

—— of dibenzyl ketone, Trans., 
626. 

969. 

—— —— of mercury, TRANS., 629. 

—— — of solutions, 386. 

of some aqueous salt solu- 
tions at 0°, 783. 

Vapours, dissociation of, by the silent 
discharge, 143. 

refraction and chemical constitu- 
tion of, 629. 

—— saturated, new method of deter- 
mining the specific volumes of, 
TRANS., 37. 

Varnishes, estimation of turpentine in, 
1302. 

Vaselin, estimation of fats in, 1401. 

Vegetable-cell membranes, chemical com- 
position of, 238. 

Vegetable-organism, action of yeast on, 
237. 

Vegetables, estimation of pentoses in, 
768. 

Velocity coefficients of bases, 1413. 

of lactone formation in the case 
of certain hydroxy acids, 822. 

— of reaction between bromic and 
hydriodic acids, influence of mineral 
acids on, 144. 

between metals and halogens, 


of homologous compounds, 


1149. 


in gelatin, 638. 

—of the halogenisation of fatty 
hydrocarbons, 145. 

Veratrine, 585. 

reaction for, 1562. 

Veratroidine, 87. 

Verutronitrile, 712. 

Veratrum album, alkaloids of, 87. 

alkaloids of the rhizome of, 


230. 

Vertebrates, relative alkalinity of blood 
of, 348. 

Vesuvian, composition of, 651. 

Vicia faba, artificial infection of, with 
Bacillus radicicola, 1539. 

sativa, composition of the seeds of, 

1442. 


| Vicine in seeds, 490. 


Vinyl alcohol, heat of combustion of, 
633. 

Violan and anthochroite, identity of, 
407. 

Viscid substances, determination of the 
sp. gr. of, 520, 1147. 
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Viscosity of liquid carbon compounds 
and its relation to chemical constitu- 
tion, 380. 

Vitellin, crystalline, 342. 

Vitelloses, 342. 

Vivianite, curious occurrence of, 156. 

Voacanga fatida, alkaloid from, 337. 

Volcanic dust, occurrence of silver in, 
277. 

Volumes, molecular. See Molecular 
volumes. 

specific. See Specific volumes. 

Volumetric analysis, the true or Mohr’s 
litre for, 1548. 


W. 


Waluewite from the Ural, 531. 

Water and alcohol, solubility of some 
substances in mixtures of, 794. 

determination of the critical tem- 

perature and pressure of, 779. 

distilled, detection of traces of 

copper in, 620. 

estimation of, in butter, 1300. 

estimation of, in minerals, 766. 

estimation of, in superphosphates, 

110. 

estimation of oxygen dissolved in, 
616. 

— estimation of the hardness of, 
1554. 

examination of, for contamination 

by gas-works, 117. 

expansion of, 8. 

hot, compressibility of, 634. 

solvent action of, on glass, 


634. 

measurement of the quantity of 

light that enters, 2. 

mineral, of Penon de los Banos, 

Mexico, 279. 

of crystallisation, influence of, on 

the electrical conductivity of salt solu- 

tions, 141. 

recognition of the neutrality of, 
1136. 

—-— refractive indices of, 629. 

—— sea, diffusion of fresh water into, 
970. 

vapour pressure of, up to 200 atmo- 

spheres, 1407. 

volumetric composition of, 976. 

Waters, chalybeate, containing free 
sulphuric acid, 1440. 

drainage, composition of, 765. 

from bare and cultivated 
soils, 859. 

~—— from hot springs in Ferguson 
Island, 280. 


——_ 


Waters, mineral, estimation of free and 
combined carbonic anhydride in, 
862. 

1292. 

— natural, estimation of hardness of, 
116. 

—— potable, estimation of nitrates in, 
TRANS., 320. 

estimation of nitric and 

nitrous acids in, 496. 

sulphurous, analysis of, 116. 

Wax, complete chlorination of, 812. 

parafiin, stearin and stearic acid, 

analysis of a mixture of, 1400. 

white, composition of, 625. 

Wernerite from Chili, 1438. 

Wheat, Bordeaux, analyses of, 1286. 

cultivation of, in a sterile siliceous 

soil, 104. 

development of, and formation of 
starch in the grain, 1285. 

Wheat-bran, arabinose from, 33. 

Wine, detection of artificial coloration 
in, 1563. 

detection of nitrates in, 961. 

—— detection of nitric acid in, 1551. 

estimation of dissolved solids in, 

123. 

estimation of hydrogen potassium 

tartrate, free tartaric acid, malic acid, 

and mineral salts in, 371. 

estimation of malic acid in, 128. 

— estimation of sodium chloride in, 
1398. 

—— fig-, 1135. 

volumetric estimation of glycerol 
in, 369. 

Wine-lees, analysis of, 372. 

Wines, analyses of, 359. 

detection of free sulphuric acid in, 

768. 

estimation of sugar and tannin in, 

1557. 

estimation of tannin and free tar- 
taric acid in, 1399. 

—— extraction of the colouring matter 
of, 1563. 

natural and plastered, sulphuric 
acid in, 1551. 

—— plastered and mixed with sulphuric 
acid, distinction between, 123. 

condition of the sulphuric 
acid in, 123. 

—— —— mode of combination of sulph- 
uric acid in, 768, 

Wood-gum, 659. 

Wood-sugar, 659. 

Wool, influence of, on the material ex- 
change in sheep, 1392. 

Work, muscular, and proteid metabolism, 
596, 847. 


estimation of lithium in, 


1702 


Wort, analysis of, 368. 
Wurtzite, synthesis of, 990. 


X. 


Xanthine bases, formation of the ani- 
mal organism, 1340. 
Xanthines in urine, 1528. 
Xanthoxalanil, 902. 
Xanthoxalotoluidil, 903. 
Xenotime, occurrence of, as an accessory 
constituent of rocks, 993. 
Xylalphthalide, dinitro-, 201. 
meta-, 200. 
—— nitro-, 201. 
Xylalphthalimidine, meta-, 201. 
—— nitro-, 201. 
Xylan, 659. 
Xylene, commercial, occurrence of ethy1- 
benzene in, 1197. 
— 3: 6-diamido-4 : 5-dichlororthe-, 
1201. 
dinitrobromometa-, 1245. 
— 3: 6-dinitro-4 : 5-dichlorortho-, 
1201. 
ortho-, chlorobromo-, nitro-deriva- 
tives of, 921. 
derivatives of, 921. 
Xylenecinnamene, meta-, 207. 
-—— ortho-, 207. 
para-, 207. 
Xylenedisulphonethylamide, meta-, 74. 
Xyienedisulphonic acid, bromo-, 74. 
chloro-, 74. 
para-,and its derivatives, 1374. 
Xylenes, molecular refraction and dis- 
persion of, TRANS., 295. 
Xylenesulphonic acid, meta-, 73. 
—— iodo-, 73. 
Xylidine, adjacent, ortho-, 1203. 
a-meta-, compounds of metallic 
sulphides with, 1031. 
—— meta-, nitratipn of, 692. 
Xylidines, se. aneation of, 692. 
Xylidoethylphthalimide, 1208. 
Xylitol, 668. 
Xylonic acid, 668. 
Xylo-3 : 6-quinol, 4 : 5-dichloro-, 1201. 
Xyloquinoline, amidometa-, 328. 
— nitrometa-, 328. 
Xylo-3 : 6-quinone, 4 : 5-dichloro-, 1201. 
Xylose, 659, 667. 
configuration of, 1175, 1446. 
estimation of, 1143. 
—— from Maize cobs, 1001. 
Xylyl ethyl ketone, meta-, 564. 
methyl ketone, 4-chlorometa-, 912. 
para-, 1053. 
Xylylantipyrine, 1363. 
Xylyl-2 : 3-dimethylpyrazolone, a-meta-, 
1363. 
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Xylylene bromide, ortho-, action of 
ammonia on, 1353. 
Xylylglycollic acid, meta-, 564. 
para-, 564. 
Xylylglyoxylic acid, meta-, 564. 
Xylylhydrazine, a-meta-, 1362. 
Xylylmethylpyrazolone, a-meta-, 1363. 
Xylylthiocarbimide, meta-, preparation 
of, TrAns., 405. 


Y. 


Yeast, action of hydrogen fluoride and 
of fluorides on, 1532. 
—— action of, on the animal and vege- 
table organism, 237. 
apparatus for the manufacture of 
pure, 352. 
metaphosphoric acid in the nuclei 
of, 477. 
pure, manufacture of, 1532. 
Yttrium hydride, 1157. 
Yttrium-earths, separation of, 1425. 
Yttrium-group, earths of the, 984. 


Z. 


Zero, absolute, determinations to test the 
validity of Persons’s, 519. 
Zine, action of nitrosyl chloride on, 
TrRans., 656. 
and manganese, separation of, 963. 
carbonate and silicate, estimation 
of, in calamine containing lead, 863. 
chemically pure, cause of the slight 
solubility of, in acids, 983. 
chloride, action of ammonia on, 
1157. 
chromites, basic, 987. 
electrical resistance of, 5. 
electrolytic estimation of, as amal- 
gam, 1553. 
estimation of, in pickled railway 
sleepers, 62U. 
ethyl, action of liquid carbonic 
anhydride on, 288. 
molecular refraction and dis- 
persion of, TRaNs., 296. 
metallic, estimation of, in 
dust, &63. 
propionate, formation of, by the 
action of carbonic anhydride on zinc 
ethyl, 288. 
selenites, 262. 
spectrum of, 1. 
—— sulphate, new variety of, 992. 
—— sulphide, behaviour of preparations 
of, 881. 


zine 


new variety of, 154. 
—— sulphite, basic, 1157. 
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Zinc tannate, 70. Zircon from Australia, 1169. 

volumetric estimation of, 112. —— from North Carolina, 155. 
Zinc-bismuth alloys, 1158. Zirconates of the alkalis and 
Zinc-lead-tin alloys, 267. earths, 1431. =e 
Zine-silver alloys, 1158. Zirconic anhydride, action of magnesium 
Zine-silver-bismuth alloys, 1158. on, 802. 
Zinc-silver-lead alloys, 267. Zirconium hydride, 802. 


Zinc-tin-bismuth alloys, 1158. 


ERRATA. 
Vor. LVII (Abstr., 1890). 


Page Line 
1002 11 from bottom, for “ (C;NH;Me).,H2PtCl,” read 
sa (C;NH;Mez) 2,H2PtOl,. <3 

1118 13 » top » “isomerides” read “ isomeride.” 
1163 20 ae * ;, “Malic orthotoluidide ”’ read “ Malic orthotoluil.” 

o 2 . bottom, ,, “Malic B-naphthalide” ,, ‘“ Malic 8-naphthil.” 
1273 5 i; a » “ketones” read “ ketoximes.” 
1403 5 » top , Se” ~~ “ae 


Vou. LX (Abstr., 1891). 


32 5 from bottom, for “—611” read “ —61°4.” 
- 4 - m delete “approximate.” 
is »  » » for “+116” read “ +140.” 
» bottom i —51'2” ,, “—508.” 
43 21 » top, cece ae : @ipemnte ” read “ Gluconic.” 
45 20 , bottom, ,, “Cumine” ,, “ Cumene.” 
56 bottom, oe Hippurylbenzalhydrazine ” read “ Hippuryl- 
hydrazine.” 
105 10 » bottom, , “ STocKLasa” read “SToOKLASA.” 
202 bottom, »  “alutamine ” “ glutamic acid,” 
207 3 » top, » = phenyltoluylpentane” read “ phenyltoluyl- 
propane. 
- 20 ee »  “Duismore” read “ Dinsmore.” 
5 ‘“ 11 » bottom, ,, ‘“a8-phenylmetatoluylpropane” read 
f “ aB-phenylparatoluylpropane.” 
) 301 7 »» top, -s “hydroxyazobenzene” read “ hydroxyazoxybenz- 
ene.” 
353 18 - » “these plants” read “ peas.” 
377 9 e bottom, insert “ oxalate” after “ diisobutylamine.” 
519 26 » for “Heat of capacity” read “ Heat capacity.” 
540 9 ., bottom, ,,  “ Chlorethylidine” read “ Chlorethylidene.” 
587 9 » top »  “MacatHizs” read “MaGatHaks.” 
653 26 » bottom, ,, “J. Bevan” read “I. Bewap.” 
y 676 top, 5,  ‘Lutidonecarborylic acid” read “ Lutidone- 
dicarboxylic acid.” 
700 2 » top, »  “metahydrobenzylazoximethenyl” read ‘meta- 
hydrorybenzenylazoximethenyl.” 
748 #%+18 = “benzene” read “ benzoin.” 
749 25 ~ bottom, et seq. , for “ tropinic acid” read “ tropic acid.” 
777 10 om ~ - » “carbonic oxide” read “carbonic an- 
hydride.” 
777 bottom, for “gas” read “ steam.” 


“ Methyacrylic” read “ Methacrylic,” 
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Vou. LX (Abstr., 1891). 


Page Line 

870 6 from top, for “his own” read “his own*” and insert footnote 
“«* Lewkowitsch has replied to this criticism 
in J. Soc. Chem. Ind., 9, 842; see this vol. 
p- 511, line 8 e¢ seg.” 

905 12 ~~ »  “Tetrachlorotetrethoxyquinonehydrone” read 
“ Tetrachlorotetrethoryquinhydrone.” 

918 3 » bottom, The formula for ellagotannic acid should read 


“*C,H.(OH)3-CO-0-0-C,H.(OH).-COOH.” 
946 20 ,, top, for “[2]29” read “229.” 
955 24 » bottom, ,, “G. Brisst” read “G@. Brrost.” 


962 20 .. » “FF. Hormetster” read “E. Lupwie and E, 
FILLNER.” 
989 top, »  “hypertungstates” read “ pertungstates.” 
ie 2 » top, »  “hypermolybdates” ,, “ permolybdates.” 
999 13 ” ” ” “ CrHon +90,” read “ C,Ho»—20,”. 
1213 20 » bottom, ,, “ Methylrosiudulone”’ read‘ Methylrosindulone.” : 
1287 5 » top, »  “phenylylucosazone” read “ phenylglucosazone.” 
1312 23 ” ” ” si C,H,NaO, - read “ C,H,NaQ,.” 
1313 12 ” ” ” . C;H,O, ” read “ C,H.O>.” 
i 19 — = “27” read “20 °7.” 
1315 14 » bottom, ,, “418°6” read “ +18°6.” 
1346 26 » top »  “ Metanitrodiorytri-” read “ Metanitrodihydr- 
oxytri-.” 


1417 S8and9 ,, bottom. ,, “anew gaseous compound, phosphorus sulpho- 
Sluoride, PF3S” read “a guseous compound, 
thiophosphoryl fluoride, PF;S (see Thorpe 
and Rodger, Trans., 1888, 766; and 1889, 


306).” 
1480 4 » top, »  “ Parahomobenzhydrylaminethiocarbamide”’ 
read “ Parahomobenzhydrylthiocarbamide.” 
1522 15 » oo» “J. MorressieR” read “ G. MorressiEr.”’ 


1535 Table. The calcium nitrate was added to pot 10 only, the ammonium 
sulphate to pot 12 only; pots 9 and 11, as stated in the text, 
were control pots to which nothing was added. 
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PROCEEDINGS OF THE CHEMICAL SOCIETY. 


The attention of Subscribers to the publications of the Chemical 
Society is directed to the fact that a number of the papers read at 
the bi-monthly meetings and abstracts of the remainder, together | 
with the discussions thereon, are now published by the Society, 
being usually issued to Fellows about a week after the meeting in 
the form of “ Proceedings.” The Proceedings are purchasable at a 
price of seven shillings and sixpence per annum, post free. In- 
tending subscribers are requested to apply to Messrs. Gurney and 
Jackson, 1, Paternoster Row, London. 


ISSUE OF JOURNAL TO SUBSCRIBERS. 


The Journal—which comprises the Transactions of the Chemical 
Society and Abstracts of all chemical papers published elsewhere—is 
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Foreign, within the Postal Union—who have paid to them in ad- 
vance the annual subscription of 30s. 


PROCEEDINGS OF THE ROYAL SOCIETY. 


Subscriptions of 10s. can still be received by Mr. Hall for the back 
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Monday before the day of meeting. Authors are also requested to 
write on their papers the address to which they wish proofs to be sent. 
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IMPORTANT NOTICES. 


LIST OF FELLOWS. 
A new List of Officers and Fellows of the Chemical Society being 


| in course of preparation, it is requested that Fellows will send any 
} alteration of Name or Address, without delay, to the Collector, Mr. 


J. Hall, Burlington House, London, W. 


LIBRARY. 


Fellows of the Chemical Society are informed that the Library is 
open from 10 a.m. to 5 p.m. on all week-days (Saturday, 10 a.m. to 
4 p.m.) for consultation, and for the issue of books. The Library is 
closed in the evening during July, August, and September. 


NOTICES TO AUTHORS OF PAPERS. 
All communications for the Journal of the Society should be 


_addressed to “The Secretaries” at Burlington House. 


Authors are requested to write on their papers the address to which 
they wish proofs to be sent, and to send their corrected proofs without 
delay to the Editor, Kennington Green, S.E. 


All papers communicated to the Society, with their illustrative 
drawings, become the property of the Society, unless stipulation be 
made to the contrary. In the case of papers which are not accepted 
for publication in the Transactions, the Council have decided that in 
order to meet any claim for priority such papers shall be deposited in 
the Society’s Archives. Authors are therefore advised to retain copies 


of their papers. 


It has been resolved by the Council :—“That communica- 
tions to the Society which have previously appeared in any 
Foreign Journal be not published in the Society’s Transac- 
tions unless specially recommended to the Council for publi- 
cation by the Publication Committee, and approved by the 
Council for publication.” 


ILLUSTRATIONS, AND PLATES OF CURVES. 


As in future the Illustrations for the Journal will as far as possi- 
ble be executed in photographic “ process” work, the drawings, &c., 
accompanying the papers should be carefully done on a large scale 
on smooth white Bristol board in Indian ink, so as to admit of the 
blocks being prepared directly from the drawings. 

Any Plates which may be inserted in the Journal have to be of 
certain dimensions. It is desirable, therefore, that Authors who wish 
to illustrate their experimental results by means of CURVES should 
arrange the latter so that they may be lithographed without reduction. 

Information as to Illustrations and the dimensions of Plates can 
be obtained on application to the Editor. 


Abstractors are requested to send their MSS. and corrected proofs 
to the Sub-editor, Frognal, Hampstead, N.W.; and communicate 
change of address to the Printers, as well as to the Editors. 
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